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Abstract
One of theDataBenchb OT EAA 08 O A AT OQ develogandalidateSrGnddsirial AA OE C
Case Studiesa benchmarking process based on highly relevant business metrics to help

European organizations evaluate their use of Big Datnd Analytics(BDA) as they seek to
improv e their business performance.

This report presents the results of the economic and market analysis carried out in the
context of WP2 The work documented in this report idbased on the methodology described
in the preceding deliverable D2.1Economic, Marlet and Business Analysis Methodology
This document provides a preliminary assessment of the performance measurement
metrics that companies arebenchmarking to assess theiruse of Big Data and Analytics
(BDA). Itis intended toevaluate how these metrics correspond tthe real potentialbusiness
impacts driving companies fromthe economic or organisational viewpoint The document
is based on desk researcfrom public sources,on IDC research databases, and @nspecific
survey of 700 European businesssin 11 EUMember States These companies were selected
after confirming their actual or planned use ofBDA The sample is representative of
European industry (excluding thePublic sector, Education and Construction). The report
shows the relevance of business KPIs f@DAusers including revenues, profit and quality
of service improvements, as well as the average values achieved for each KPI by industry
and company size. These benchmarks will be tested and validated through the arsadyof
case studies carried out by WPAverified through the analysis in WP5%nd updated at the
end of the project in 2020.
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Executive Summary

The economic and market analysis presented in this study leads to the development of the
preliminary benchmarks of European economic and industrial significance, in oedt to
ensure that the benchmarking metrics developed byDataBench are relevant for the
European economy and industry. Here we summarize the key results of this analysis.

The research is based on a combination of statistical sources, IDC research databemed,
an adhoc survey of 700 European businesses in 11 EU Member States carried out in
September 2018. These companies were selected after confirming their actual or planned
use of BDA The sample is representative of the European industry (excluding tHeublic
sector, Education and Construction). The public sector and education were excluded
because oDataBenchfocus on industry. Constraints in the sample size forced us to exclude
another sector, our choice fell on the constructin industry which according tothe European
Data Market Monitoring tool? is a low user ofBDA,is highly fragmented and would have
required high screening efforts to identify data user companies.

Economic and Industrial relevance of Bih Europe

This report analyzedin depth the European industrial and economic landscape in terms of
GVA (Gross Value Added), as a way to measure the cdmnition of the different industries

to economic growth, employment and IT/Big Data investment dynamics. This analysis is
relevant because it connects Big Data spending level and trends with total IT spending by
industry, and therefore it correlates Big D&a investments with economic growth dynamics
affecting each industry and the EU economy.

BDA investments increase faster than IT investments (so their share as a total of IT spending
is growing). Industries with a high intensity of IT spending are curreny leading the move
towards Big Data. Companies (of all sectors and size band) with an advanced and
sophisticated ICT infrastructure and culture are engaged in digital transformation of which
Big Data is an essential ingredient.

"EC $AOAJ O ITpeAdng is ¢onBistént adrdsk all industries and IDC expects it to
rise from 8.4% in 2016 to 11.1% in 2022. According to the European Data Market
Monitoring Tool updated in January 2019 by IDC, spending on the Data Market has reached
11.4% of total IT gending in the EU28 in 2018 and is projected to reach 13.4% by 2025 in
the Baseline scenario. This confirms the potential of fast growth of Big Data investments in
Europe.

The analysis shows that the Telecom, Finance, Retail and Wholesale industries lieatgrms

of uptake of Big Data, actual and forecast, but two of these industries are relatively small in
terms of GVA (Telecom and Finance). The two largest sectors by contribution to GVA and
employment, Professional Services and Manufacturing, in compaois show a lower
diffusion of Big Data adoption. This is due to different factors, including the large number of
SMEs in these sectors and the need to change traditional supply chains to embrace digital
transformation, a complex effort. On the other hand, iB Data innovation in these sectors

z A Xz . Az oz A o~ 2z oA NN =

1 First Report on Facts and Figures: Updating the European Dattarket Monitoring Tool, http://datalandscape.eu/
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dynamic and innovative parts of the B industry, but its full potential will be realized when
BDA adoption will become mainstream also in the largest industry sectors, particularly
Manufacturing.

Business Benchmarking of BDA is important

Business organizations recognize the importance of behmarking the business impacts of
BDA, with almost 90% of theDataBenchsurvey respondents considering it moderately or
very important. The perception of the importance of benchmarking is positively correlated
with the level of adoption (actual users evalate it very highly) and the company size (with
large companies more appreciative of its importance than small ones). The business KPIs
selected byDataBenchare all relevant for business users, but KPIs measuring the impacts
on customer intelligence, innwation and economic impactsare ranked at a higher level than
efficiency KPlIs (time efficiency and cost reduction).

The industries more advanced and sophisticated in the use of BDAir{ance, Retalil,
TelecomMedia) again show a higher evaluation of th@nportance of benchmarking than
the others, while laggard industries Healthcare, Agriculture) show a higher share of
respondents not particularly interested in benchmarking. The obvious deduction is that
benchmarking becomes more relevant when organizatits are engagedwith BDA in
practice. But this also confirms that awareness of BDA business benchmarking is low among
SMEs and industries with lower adoption, and the availability of evidenebased
benchmarks would be likely to increase awareness and helmp tmake better business
decisions.

Importance of KPIs for BDA Users

Product/ service quality 72%
Increase # of New Products launched 48%
Revenue Growth 46%
Business model innovation 30%
cost reduction 22%

time efficiency 1%
% of Organisations choosing Very or Extremely Important

Organizations show a high level of satisfaction with BDA investments, since 80% of
respondents have achieved or expect moderate or high benefits and none have seen
negative impacts. Moreover, positive impacts are strorgy for actual users. This points to a
positive dynamic of growing benefits as users progress from the piloting to the scaling up of
BDA. Respondents still considering or evaluating BDA are more conservative in their
expectations: the majority expects low omedium benefits from BDA. The demand for BDA
is driven by multiple business goals, with a strong focus on business and market growth as
well as innovation. Based on the survey, there is coherence between the priority business
goals and the benefits achied, measured through the average improvement score of
business KPIs. In other words, companies investing in BDA are reaping benefits contributing
to the achievement of the business goals which led them to invest in the first place.
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Business KPIs preliminaresults

The European organizations surveyed byataBenchhave achieved substantial business
benefits from the adoption of BDA: mean gains reach 6.5% revenue growth (mean value),
6.7% profits increase and 5.6%of cost reductions. The range of variation © KPIs
improvements is much wider, with several organizations achieving revenue and profit
growth higher than 10%. Moreover, these benefits are expected to increase rapidly in the
next 2 years, by 2020 as BDA scales up in the organization. Therefore, we cansider these
values as a preliminary benchmark for organizations interested to measure their success in
BDA implementation.Similar positive impacts are achieved for product and service quality,
improvement of customer satisfaction and new products/ sevices launched.

The revenue, profit and cost reduction KPIs show a strong variation between the different
industries. For all 3 KPIs, the Business/ IT services is first for the level of benefits (plus 9.9%
of profit increase) and Agriculture the last (pus 4.8% of profit increase). The largest
industry sectors such as Manufacturing and Retail show KPIs improvements above the
mean value. Looking at company size, SMHEsder 50 employeessurprisingly show profit
growth around 10% and revenue growth around 84%, above the sample averagewhile
companies between 50 and 250 employees show much lower benefits.

The value of the KPIs improvements, calculated for the overall sample, by industry, by
company size band, and by use case, corresponds to our preliminasgnchmarks. The
sample is representative of the EU industry and the business improvements reported by the
respondents can be considered as representative of realistic and achievable benefits of the
investments in BDA. We have demonstrated that these KPIseaonsidered relevant by the
industrial users interviewed as they measure the business goals driving their adoption of
BDA in the first place. In addition, the 7 KPIs cover the main economic, innovation and
efficiency benefits sought and expected by indiisal users.

PreliminaryBenchmark®f KPIBusinessmpacts
(Y%improvement,meanand medianvalues)

6.7% 6.5%

5.6%

5.0%

MEDIAN

Increased Profit Increased Revenue Reduced Cost

Top Level Use Cases

The use cases represent the link between technical solutions and business gaald help to
Ai 11 AAO AAOGA 11 OEA T AET AT 1T AOAOA inesligatesal CEAO
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list of 12 crossindustry use cases and 23 industnspecific use cases, representing the most
frequent and potentially impactful typologies identified so far byDataBenchresearch Based

on survey results, 4 crosgndustry use cases collect the higher number of adopters: New
product development (420 users), Price optimization (418), Risk exposure assessment
(381) and Regulatory Intelligence (378). However, in terms of business impss the leading
use cases are Customer profiling, Social Media analytics and Ad Targeting which
consistently are correlated with improvements of more than 10% in the revenue growth,
profit growth and cost reduction KPlIs.

Next Steps

The preliminary benchmaks presented in this report will be validated through the case
studies carried out by WP4 of the project and used to refine and improve the indicators
presented here. The first results of the case studies will be presented in Deliverable 4.2.
which will be delivered in June 2019.

AEA OOOAU OAAI xEI1l AT1TOET OA 01 AAAPAT OEA
needs through crosselaborations, clustering and more irdepth analysis particularly of the

use cases and the correlations between tenblogy choices and business KPIs. These results
will be presented in the next WP2 Deliverabl®@.3 Q\nalysis of actual and emerging industrial

needs and use case mappitcth Al 01 AOA E1 *OT A ¢npws

The study team will distribute the survey further to the industrial partners of ICT-14 and
ICT-15 projects from the Horizon 2020 programmewhich are currently carrying out Big
Data pilots and experimentations. The survey will continue to remain open until at least the
end of 2019, to provide further data and keegnriching the sample of users and use cases.
The study team will use the current results to develop a sedssessment wekbased tool
whose early results will be presented in the next deliverable D2.3. This toaelill enable
organizations responding to thesurvey guestionnaire to receive in real time aummary of
their answers compared to their peers, in order to be able to benchmark their own
achievement compared to a group of respondents with similar characteristics. This will
enable the project to start poviding benchmarking services and sharing knowledge with
the H2020 research and benchmarking community, testing the links between technical and
business benchmarking. Through this process we expect to be able to further develop and
enrich the business KH, which will eventually be presented in theDataBenchHandbook.

The results of this analysis on KPIs will also feed into the development of timtaBench
Toolbox, particularly to develop userfriendly guidelines for business users to use the
Toolbox.

Data Bench Grant Agreement No 780966 11
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1 Introduction

1.1 Objectives
One of theDataBenchb OT EAAOS6 O AAT OOAIT Cci A1 O EO O AAOGEC
highly relevant business metrics to help European organizations evaluate their use of Big
Dataand Analytics(BDA) as they seek to improve their business performancé®ataBench
bridges the gap between technical and business benchmarking BDA by investigating
existing Big Data benchmarking tools and projectsdentifying the main gaps, providng a
robust set of metrics to compare technical results coming from those togland providinga
framework to associate those technical results wittkey business use cases anetonomic
processes

This report presents the results of the economic and market analysis carried out in the
context of WP2, based on the methodology described in the previsuweliverable D2.1
Economic, Market and Business Analysis Methodologwhich can be found on the project
website www.databench.eu The maingoal is to provide a preliminary assessment of the
BDA performance parameters of industrial significance and their estimated business
impacts.

Economic and market analysigs a key step of theDataBenchresearch plan, implementing
two of the main objectives of the project:
T / AEAACERDRENQI A AR T &£ AATTTIEA AT A 1 AOEAOD
economic significance" of benchmarking tools and performance parameiess
1 / AE A A O E@Hate)the)busifess impacts &DA benchmarks of performance
parameters of industrial significance 8

As shown in Figure 1, the KPIs and preliminary benchmarks presented in this report feed
into the development of the Benchmarking tootleveloped inWP3 ard tested and validated
in the in-depth case studies planned by WP4.

— S
WP1: D: F with WP2: Economic, Market and
{- benchmarks and metrics Business Analysis -
o —— 9 =
ol N Business KPls
sK Fa -
P . 875 |
SEm0 125K 58 -
= o ? | 15 I rivation
19 16 Procedures
Big Data Technologies Technical KPIs
existing Benchmarks 75 =

WP3: DataBench Toolbox Business _WP4: Evalu:,lv&? Business

= ':' ‘»_,,,A_} 4 Toolbox
ool i = M~ L i i @
e [¢ W
e Business KPIs
1

Databench Toolbox

% A Final set o!technlcal/\
.\ Y indicators 4B
0 WP5: Technical Evaluation

Databench = l using the DataBench Toolbox

100

Figure 1 z DataBench Workflow and WP roles
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Building on this process, the project will finalise the industrial and business benchmarks
(D2.4 at M24) and will illustrate the utilization of this benchmarking methodology in the
final DataBenchBenchmarking Handbook(D4.4 at M34) This research process is focused
on developing useful tools for theBDA user community, for the Bg Data Value (BDV)
contractual Public-Private Partnership (cPPP) and the European Big Data industry.

The conceptual framework linking technical and business benchmarking and the approach

to the design and selection of KPIs is presented in the first deliverable of WP1 (D1.1
Ondustry Requirements benchmarking metrics andKPIss @ EAO AAAT 1| AAA
parallel with this report. These activities will also provide material to lead to thedesired
recognition and acceptance of the benchmarks by the industrial community.

1.2 Structure ofthe report
The report is organized as follows:

1 Chapter 1 presents the main objectives, definitions and sources of the data used in
this report, a combination of statistical data from Eurostat and llostat andescribes
the survey implemented for this project in 10 EUMember States

1 Chapter 2 presents the Economicand industrial relevance analysis, leveraging
economic indicators such asGross Value Added? (GVA), Gross Domestic Product3
(GDP) and employmentto measurethe EU industry users ofBDA This chapter
i AAOOOAO OE A BIMEI Eurbpe OyEinddsty ahdAhows differences by
Member State The chapter also highlights key differences in focus between those
industries that contribute most to GVA, and those ingktries that are the biggest
investors and fastest adopters bBDA

1 Chapter3 presents theresults of the survey in terms of level of adoption 0BDA
relevance of business benchmarkingand the analysis of themain use cases by
industry and country.

1 Chaptr 4 presents the results of KPIs measurements for the total sample and broken
down by industry, company size, use case.

1 Finally, Chapter5 draws the main conclusions of the analysishighlighting the
preliminary economic and industrial benchmarks.

1 Annex:the survey questionnaire and the banner tables with the main statistics of the
survey. The raw data is available for partners and has already been shared.

1.3 Main Definitions

For the sake of this report we use the following definition&

2 Gross value added (GVA) is the measure of the value of goods and services produced in an area, industry or sector of annegolm

national accounts GVA is outpuminus intermediate consumption; it is a balancing item of the national accounts' production account.

3 Gross domestic product (GDP) is a monetary measure of the market value of all the final goods and services produced in acefi
time, often annually a quarterly. Nominal GDP estimates are commonly used to determine the economic performance of a whole country

or region, and to make international comparisons.

4 Source: DataBenchD.Z.l@conomic, Market and Business Analysis Methodolo@y
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BiG DATA
According to IDG, thedefinition of Big Data is based on the following main attributes:
1) The escalation of the dimensiorf the dataset§ 061 1;01 A8 Q

3) The growing number of types ofdata to deal with alongside with the increment of
sources that produce datg 06 AOEAOUS q

These attributes are measured, according to IDC, with the following parameters:
Volume:

{1 Data collected is over 100TB
Velocity:

1 If high-speed messagingechnology for reattime streaming data integration and
analytics is at or above 60GBpsand/or:

1 If the data sets may not be very large today but are growing rapidly at a rate of 60%+
annually

1 If technology is deployed on dynamically adaptable infrastructre

Variety:

1 If the datasets include two or more data types or data sources
(structured/unstructured data flows, numerical, text, audio, video, pictures, images,
and metadatg

1 If the datasets include highspeed data sources, as clickstream tracking or
monitoring of machine-generated data.

1 If Different company data sourcesare employed for example data from
DOl AOOAI AT 6h Al EAT OO0 dlienfs@séymentaton adeprofiling) A OE A O
and from accounts €ustomer personal AAOAQh Al EAT OOdalesp OOAE /
inventories data from logistics and so on.

BENCHMARKS

Benchmarksare result of the assemblage and calculation @erformance metrics to be used
for comparative purposes. In this task we are focusing on quantitative indicators of business
performance improvementsachievedby the use of Big Datand Analyticswhich can be used
as target or best performance benchmarksy other organizations. Benchmarksare
categorized according taype of use case, business process, industry.

EUROPEAN ECONOMIC SNBFICANCE

To employ economic indicators such as value added, revenues and employment to estimate
OEA AAT 11 1 EAthdBBAmatké& D Edrddpeé and téHdentify the industry sectors
where the perspective BDA business benchmarks will generate the highest potential
economic impact.

INDUSTRIAL SIGNIFICARE

To identify the BDAbusiness benchmarks responding to the actual angimerging needs of
industrial users, with the highest potential impact on business processes.

5 Source: IDC's Worldwide Big Data and Analytics Software Taxonomy, 201DC #US42353216vww.IDC.com
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Bic DATA USECASES

A discretely funded effort designed to accomplish a particular business goal or objective
through the application of Big Data technology to paticular business processes and/or
application domains, employing lineof-business and IT resourcesExamplesare: price
optimization, fraud risk assessment, customer profiling.

BUSINESYNDICATORS

In the DataBench indicators ecosysten$, business featurescorrespond to the main
parameters used to identify and classify the typologies oBDA implementations in a
business organization (use cases) and the performance metrics used to measure their
business impacts (business KPIs)As shown in theFigure below, the project conceptual
framework aims at connecting the technical benchmarking metrics with the main business
impacts measured by business KPlIs, selected by this project.

Industry : Agriculture, Banking, Business or profesional servicesX

Business Big Data Application Ha[fc_)rm & Benchmark-specific
Architecture
Features Features Features
. . FeaIures :

Data Generators Software Sack Results
v
X _

%nchmarks Governance

Accuracy Data quality
Precision cution tim¢ Privacy bata
management
Latency Cost Security 9
Energy

consumption

ErvEe, et G Product/ service quality

Time effficiency — Business model innovation
i o

Qustomer Satisfaction

Figure 2 - Technical and Business Benchmarking Framework (Source: DataBench 2018)

The business features indicators can be divided in the following main groups:

1. Classification of business usrs (industry and company size)

2. Type of BDA implementation (Application area, Level of Business Pexs
integration, Level of BDA Solutions Maturity, Company approach to data
management, main business goals)

3. Type of use case (crossdustry and industry-specific);

6 SeeDataBenchD.1.1() | AGOOOU 2ANOEOAI AT 66~ AAT AEI AOEET C 1 AGOEAO AT A +0) 06
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4. Business Impact KPls

The indicators categories are presenteth detail in the Tables 2 below. Groups 12; 3 are
semantic indicators measured through simple nominal questions (business users select the
category in which they belong) to classify users. The survey results are measured as
frequencies of respondents by category. Descriptive parameters can be usedreasure the
correlation between type of user and type of application and in turn type of business
impacts. They will be used in the Benchmarking tool as a user interface to guide users to
identify themselves and their type of BDA application, and in turtio look for the type of
technical benchmark most relevant for them.

The use cases (group ,3presented in detail in Tables3-4) represent the link between
technical solutions and business goals. The potential list is extremely long, with a long tail
of specific use cases. For the sake tife feasibility of the surveywe have selected 12 cross
industry use cases and 23 industnspecific use cases, representing the most frequent and
potentially impactful typologies identified so far by IDC research.

The bushess impact KPIs (group 4) are 7 indicators selected on the basis of business
literature and research as the most relevant for measuring innovative technologies impacts.
They are measured as simple numeric values mainly in percentage (percentage of
improvement).

The following two tables provide detail describing the indicator categories used in the
investigation:

. . Level of Business

FAgriculture F10 to 49 employees FCustomer service and PHigh (where there is
#Banking, Insurance, 50 to 249 employees support \r,a;o\rl] ttl)rS:irllgtsesgratlon
soet:\veiz(r:gganmal 250 to 499 employees ARTYTEET processes for eg real
| PResearch and time fraud detection)
P#Business or 2500 to 999 employees development (R&D) EMedium (where there
professional services, 1,000 to 2,499 . . :
f ; ! ’ FProduct innovation are mixed levels of
excluding IT services employees (new business integration with
BT services 72,500 to 4,999 initiatives) business processes eg
ropensity models
PHealthcare LlRlavEcs BMaintenance and gvaFi)labletés part of
PManufacturing process 25,000 or more logistics business processes but
_ _ employees PMarketing qot scored in real
PManufacturing discrete o time)
. inance
FRetail trade A ow (for eg where big
BWholesaletrade BHR and legal data reports and
FSales dashboards are

FTelecommunications
PMedia

ETransport and logistics
PUtilities

FOil & Gas

Table 1 - Business Parameters: Industry, Application area

#Product management

FGovernance, risk, and
compliance

FAT and data operations

Data Bench Grant Agreement No 780966
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16



D2.2 Preliminary Benchmarksof Industrial Significance

Level of BDA solutions

Maturity

Business KPI

of Big Data Technologies Performance Parameters

Business Goals

Approach to data
management

ECurrently using

EPiloting or
implementing

FConsidering or
evaluating for future
use

PNo use and no plans

FAncreasein the number
of products/ services
launched

FCustomersatisfaction

PBusiness model
innovation

FRevenue and profit
growth

EProduct/service quality
ETime Efficiency

FCost reduction

PBetter understanding
customer behavior and
expectations

FOptimize pricing
strategies and geto-
market programs

PProduct, services, or
program improvement
and innovation

Fimprove understanding
of the market and
competitors

Amprove and optimize
business processes and
operations

Amprove facilities, and
equipment design,
maintenance, and
utilization

Amprove operational,
fraud, and risk
management

Amplement better
regulatory compliance
and financial controls

FStructured and
transactional data is
captured and
processed in a data
warehouse or
operational data store

PStructured and
unstructured data from
different locations,
including on-premise
and in the cloud, is
captured and
processed

FEnterprisewide
repositories or data
lakes are used to
capture, organize, and
process data from
multiple sources and
forma

PRealtime data (for
example, log files, social
media, and |oT data) is
streamed and used
alongside other
contextual data

EThe Big Data platform
is available/exposed to
external customers,
partners and
developers to build and
extend datadriven
benefits

Table 2 - Business Parameters: Maturity, Business KPI, Business Goals, Approach to Data Management

Many of the uses oBDA are present in a number of industries in a number of different
scenarios.The following Tables explain which use cases are relevant for which industries
and the overlap of some use cases across industries:

Industries

Price optimization All

Use Case

New product development All

Risk exposure assessment All

Regulatory intelligence

All (excluding Agriculture)

Customer profiling, targeting, and
optimization of offers

Banking, Insurance, Other Finance, Business or Professional service:
services, Retail Trade, Telecommunications, Media, Utilities

Customer scoring and/or chumitigation Banking, Insurance, Other Finance, Telecommunications, Utilities
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Banking, Insurance, Other Finance, Business or Professional service:
services, Healthcare, Telecommunications

Banking, Insurance, Other Finance, Business or Professional service:
services, Retail Trade, Telecommunications, Media

Banking, Insurance, Other Finance, Business or Professional service:
services, Healthcare, Retail Trade, Telecommunications, Media

Fraud prevention and detection

Product & ServicRecommendation systems

Automated Customer Service

Agriculture, Manufacturing Process and Discrete, Retail Trade, Whole

EEelclailoptinzatiog Trade, Transport & Logistics, Utilities, Oil & Gas

Agriculture, Manufacturing Process and Discrete, Wholesale Trade,
Transport & Logistics, Utilities, Oil & Gas

Agriculture, Manufacturing Process and Discrete, Wholesale Trade,
Transport & Logistics, Oil & Gas

Predictive Maintenance

Inventory and service parts optimization

Table 3 - Classification of BDA Cross-industry Use Cases

Precision agriculture

Yield monitoring and prediction Retail Trade Intelligent Fulfillment
Field mapping & crop scouting
Heavy equipment utilization

Specific Use Cases

Agriculture

Intelligent Fulfillment

Cyberthreat & detection Wholesale Trade Increase productivity and efficiency

. of DCs/warehouses
Usage based insurance

Other Financial ) _ . A n
Services Cyberthreat & detection Telecommunications Network analytics and optimization
Business or Ad Targetin
Professional Social media analytics g_ B L

- Scheduling optimisation
services

IIIness/di_sease diagnosis _and progressio_n Connected vehicles optimization
Personalized treatment via comprehensive Transport & Logistics Logistics and package delivery
Healthcare evaluation of health records management
Patient admission and re-admission predictions
Quality of care optimization
. Field service optimization
Manufacturing SHTEITE SRS Utilities Energy consumption analysis and
Asset management P
Process X i . prediction
Quality management investigation
. SR WERSIEUEIE Field service optimization
Manufacturing Asset management . N .
. ] . L Oil & Gas Energy consumption analysis and
Discrete Quality management investigation o
. L prediction
Connected vehicles optimization

Table 4 - Classification of BDA Industry -specific Use Cases

1.4 Methodology Approach

1.4.1 Overview

Asdescribedin D2.10 %A T T T [ NEaket Aralysis Methodology, the methodologyused
in this report is based on the following steps implemented in the period May 2018ctober
2018.

Phase 1

a) Desk research of main public sources (mainly Eurostat and OECD) to select the most
relevant economc indicators;

b) Extraction of relevant data from IDC databases and ongoing researchBDAand the
European data market;

c) Elaboration of data to identify the most economic significant industries and those
with the highest potential impact of Big Data. The peitial impact of big data by

Data Bench Grant Agreement No 780966 18
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industry is evaluated from the share and growth of big data by industry for each of
the economically significant industries selecteg

d) Preliminary classification of main use cases by industry and business process and
main KPIs based on desk and IDC research;

e) Primary data collection, through a survey of a casual sample of 700 EuropeBDA
business users, representative of the EU industry;

f) Elaboration of the survey results on KPIsBDA used and use cases by industry,
companysize, country;

g) Calculation of preliminary benchmarks of economic and industrial significance.

The next steps (Phase 2) will focus on the development of final benchmarks, as explained in
the last chapter of this report.

1.4.2 Survey of Business Users

To groundthe analysis in the European economic and industrial landscape, the study team
carried out in SeptemberOctober 2018 a survey of a casual sample of European business
organizationsin 11 Member States resulting in 700 valid interviews segmented as follows:

1 11 Member StatesFrance, Germany, Netherland4)K, Nordics (Denmark, Sweden),
South Europe (ltaly, Spain), CEE (Czech Republic, Poland, Romania)
1 16 industry sectorsand 7 employment size classes, asdicated in Table 1above

The survey excluded micreenterprises under 10 employees (unlikely to be advanced
adopters ofBDA). The survey was conducted in local language by experienced interviewers,
targeted snior decision makers and influencers foBDA and screened respondents on the
basis of their actual or planned use of BDABusiness organizations not using and not
interested in usingBDAwere excluded.

The size of the samplevas decided in order to allov for an adequate reliability of results
(margin of error 3.5% for the whole sample) and the cost (proportional to the overall budget
of the project and the relevance of this task compared to the overall workplan).

The survey used hard quotas by country/egion and soft quotas by industry and size class
to achieve a balanced sample of valid interviews.

The elaboration of results shown in the following chapters may show aggregated values for
some subsegments to guarantee reliability or maximise explanatoryalue.

The list of countries surveyedwas selected based on the following criteria:
1 Geographical balance (representing all main geographical areas in the EU)
1 Country size (mix of large, medium and smaMember State3
1 IT maturity balance (mix of MS withhigh, medium and low intensity IT spending)
1

Share of Data Market value (the MS selected represent 87% of the European data market
value in 2017)

1 Adequate coverage of the EU economy (tidember Statesurveyed together represent 76%
of the EU GDP in 2018

The survey results therefore are representative of EU level results.

7 Source: Update of the European Data Market $ty, Facts and Figures report, January 2018, IDC
8 Sources: Eurostat data, EIU, EC EU growth, December 2017
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1EA ETAGO00U Al AOOEAEAAGEIT EO AAGAA 11 %30l
O0OA OOAOEOOEAAIT AAOA 11 OA1I OA AAAAA AT A 1 OEA
databases. The following industries were excluded for the following reasons:

1 Government:DataBenchis focused on the private sector, government does not use
the same business KPIs as the private sector, and the number of government agencies
varies substantially from country to country so that Eurostat does not provide
comparable statistics by number oentities.

1 Education: a mostly public and no profit sector, very different from private industry,
with vastly different dynamics of technology adoption by segment (for example,
primary school vs research and university). Investigating it would have requéed a
different type of survey and questionnaire.

1 Finally, to achieve a reasonable sample size by industry we had to eliminate another
industry and our choice fell on the construction industry which according to the EDM
Monitoring tool statistics is a lowuser of BDA is highly fragmented and would have
required high screening efforts to identify data user companies.

The final breakdown of the 700 interviewsis shown in the Figures below and satisfies the
targeted criteria, representing a balanced sampleybcountry, industry and size class.

Survey Respondents by Country

m 7
m DK
= FR
= DE
= [T
= NL
m PL

RO

ES

SE
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Survey Respondents by Industry

m Agriculture

m Banking

m [nsurance

m Other Finance

® Business-professional services

m [T services

= Healthcare

= Process Manuf.

m Discrete Manuf.

= Retail Trade

= Wholesale Trade

= Telecommunications
Media
Transp.& logistics

Utilities
Oil & Gas

Figure 3 -DataBench Survey Respondents by Country and by Industry

Source: DataBench survey, October 2018, 700 interviews

Survey Respondents by Company Size

m 10to 49

m 50to 249

= 250 to 499

= 500 to 999

= 1,000 to 2,499
2,500 to 4,999

5,000 or more

Figure 4 - Survey Sample by Company size
Source: DataBench survey, October 2018, 700 interviews

The surveyaims at collecting quantitative evidenceon the BDAuse cases prioritized in each
industry, actual and planned, the KPIs used, why they are used, the potenii@pacts on
business processes and their relevance for business strategies and objectives.

The questionnaire was developed by theDataBenchWP2 team with feedback from all the
DAOOT AOO8 4EA EI Pl Al AT OAOGETT 1 £ OE /AnddéecOAU
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research unit, alsoresponsible for overseeing the survey fieldwork, quality assessments,
data validation and analysisThe indicators used in the survey are those presented in the
previous paragraph.

The steps involved in developing thejuestionnaire survey can be broadly categorized as

follows:

I.  Confirm survey objectives
II.  ldentify key research topics including:

a.
b
C.
d.
e

f

Importance of BDAto business strategy and objectives
Level of maturity in BDAadoption;

BDAplanned use or current usage

Use case priorities actual and planned

KPIs and metrics used

Perceived and actual business benefits and returns

lll.  Translate research topics into survey questions
IV. Organise and structure questionnaire into logical sectionsicluding:

a.

b.
C.

d.
e.
f

Introduction questions that define the objectives of the study and the
sponsor/how the data will be used, incentives, confidentiality statement
Survey screener or qualifying questions to identify target audience

Warm up key questions to identfy where BDAIs being implemented, drivers
to adoption etc,

Main topic questions as outlined in step 2 above

Profiling demographics questions to allow data post survey segmentation
Survey end questions to determined permission to use data and feedback on
the survey.

V. Peer review survey guestionnaire.
VI.  Run quality checks to ensure the questionnaire meets best practice.

The quality and level of completion of the interviews is good and corresponds to the
targeted objectives.
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2 Economicand Industrial Relevanc@nalysis

This chapter covers the economic analysis of the BEMember States giving GVAGross Value
Added) and GDP(Gross Domestic Product)data that highlights which countries and
industries contribute most to growth and employment in the EU. This builds on data from
Eurostat, the ILO(International Labour Organization), and the UNUnited Nations) as well

as IDC research and projects for the European Commission. A key source is the European
Data Market Monitor, a study for DG COWECT measuring annually the European data
market, data workers, data companies and impacts on the data economy, for the 28 EU
Member States 11 industry sectors, 3 company size classes

Initially this report looks at the structure of the European industral economy and then
describes the footprint of BDAuse in the economy.

As isnatural, the EU main countriesGermany, the United Kingdom, and France make the
largest contribution to European GVAaccounting for over half of GVA in 201§ the latest
year for which complete data is available. The key industries contributing to total GVA are
Business and Professional Services, Manufacturing, and Wholesale and Retail trade. These
three industries contribute half of total GVA in Europe in 2016. GVA growth stable for the
leading countries and industries, other than for the UK, which showed a decline in GVA from
2015, mostly due to exchange rate variations. As other countries anmethe Euroarea,they
showed no such variations.

Employment too is stable, andhe country and industry profiles are comparable to that for
GVA. There are notable differences in GVA and Employment by industry acrossMember
Statesthough, and these differences are highlighted in this chapter.

2.1 Gross Value Add

Table 5 andFigure 5below summarise GVA in Euro for thdMember Statesn Europein the
period 2012-2017. The data show clearly the predominant weight of the top 6 European
countries, which account for 75% of GVA for the European Unioithe relative share of the
main MS hasot changed significantly over the past 5 years, except for the United Kingdom

Z soon to exit the European Union. The decline in the UK GVA is mostly due to exchange rate
changes between the URound and the Euro.

Member State GVA 2017 Rank Member State GVA 2017

(OF O -
1 Germany 2,954,696 15 Romania 169,732
2 | United Kingdom 2,080,119 16 Portugal 168,677
3 | France 2,042,082 17 Greece 157,526
4 | ltaly 1,546,694 18 Hungary 104,979
5  Spain 1,057,467 19 Slovakia 76,431
6 | Netherlands 660,393 20 Luxembourg 50,155
7 Sweden 420,280 21 Bulgaria 44,807
8  Poland 410,256 22 Lithuania 37,917
9  Belgium 391,877 23 Slovenia 37,366
10 | Austria 329,941 24 Croatia 36,424

9 Update of the European Data Market studywww.datalandscape.eu
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11  Ireland 275,947 25 Latvia 23,626
12 Denmark 254,474 26 Estonia 20,479
13  Finland 193,268 27 Cyprus 16,996
14 | Czechia 171,981 28 Malta 9,987

Table 5 -Gross Value Add by Member State z 2017
Source: Eurostat

3,000,000
=—=C Germany
—
e
2,500,000 @= —
United Kingdon
2,000,000 —— —— France
1,500,000 g ° @ M N— —C— —8 Italy
Spain
1,000,000 @ ® —— I — —_—C—— —0
o= e e = =C= —=0— Netherlands
200,000 a — Sweder
0 Austria
2012 2013 2014 2015 2016 2017

Figure 5 - Gross Value Addh M@EU MSTrends 2012-2017
Source: Eurostat

Of greater interest and value is the contributiorto GVA broken downby industry (Table 6,
Figures6-7). There are no surprises here, with Professional Servicddanufacturing, and
Trade acounting for nealy 50 percent of value added in 2016. There are no significant
changes in the share of GVA contributed by each of the industries either, apart frorslight

gowth ET - AT OZ£A A OO OE 1 Gparad theddsuht€y And hblustry coptripation of
GVAIn Europe has been reasonably stable over the past seven years.
Industry GVA2017,0- |

Business and Professional Services 3,070,902
Manufacturing 2,254,070
Wholesale and retail trade; repair of motor vehicles and motorcycles 1,538,243
Human health and social work activities 1,009,027
Public administration and defence; compulsory social security 849,661
Education 699,334
Information and communication 685,803
Financial and insurance activities 678,802
Transportation and storage 676,329
Utilities 379,053
Agriculture, forestry and fishing 227,302
Other Industries 1,675,992

Table 6 - Gross Value Add by Industry , 2017
Source: Eurostat
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This distribution of GVA is not likely to undergo significant changes over the next five years
as it shows a strong resilience. Even the impact of technology innovation (for example
Artificial Intelligence) will disrupt industrial value chains but without necessarily changing
radically GVA relative shares at least in the shortmedium term. The most important
variations are likely to come from the impact of Brexit on country and industry shares,
which is likely to affect mainly the UK, followed by Irelandind the other EU countries with

a high intensity of trade with England.

Business and Professional Services

3,070,902

Manufacturing

2,254,070

Wholesale and retail trade 1,538,243

Health 1,009,027

Public administration and defence

849,661

Education 699,334

Information and communication 685,803

Financial and insurance 678,802

Transportation and storage 676,329

Utilities 379,053

Agriculture 227,302

Other Industries

1,675,992

Figure 6 - EUGross Value Add by Industry z 2017
Source: Eurostat
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/ Professional Service

Manufacturing

3,000,000

Wholesale and

2,500,000 / retail trade
2,000,000 / Health

Public administratior
1,500,000 © and defence

Information and
1,000,000 communication

Education

500,000
———— Utilities

0
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Figure 7 - Gross Value Add, Key Industry Trends 2012-2017
Source: Eurostat
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Industry GVA byMember Statereflects the different industrial structure of each country.
For the sake of analysis, we have aggregated tMember Statesinto five groups based on
the size of their contribution to EU GVA, on descending scale from group 1 (highest share
of GVA) to group 5 (lowest share of GVAWthin each group,eachcountry has a comparable
size of GVAbut may havea different mix of industries, reflecting their different industrial
specialization(see Figures3 to 12).

Industry focus byMember Statecontributes to shape different adoption paths oBDA, since
we know that some sectors are adopting it faster than otherand/or may gain different
benefits. Those Member Stateswith a greater contribution to GVA from BigData-friendly
industries are likely to benefit more from the increased value that adoption of Big Data and
Digital transformation overall will bring. This will be investigated in detail later in this
report, when looking at the added vime from adoption of Big Data solutions to specific use
cases.

Group 1z GVA by Industry

35%
Wholesale and retail trade
Business and Professional Services Health

30%
’ Manufacturing Public administration and defence
Education

25%

20% Financial and i |nsurance

Information and communication
% Agriculture
6
Transportation and storage

Utilities
% I

France Germany Italy Netherlands Spain United Kingdom

1

53]

1

Q
B

v
=

o

Figure 8 - GVAshare by Industry by Member State - Group 1
Source: Eurostat

Of note in this group is the relativehigher weight of the Business andProfessional Services
compared to other industriesin France and the United Kingdom Germanyand Italy) show
the well-known strength of Manufacturing which provides a higher share & GVA
contribution than Professional ServicesGeman Manufacturing is clearly thebackbone of
AOI ATUBO CcOil xOE ET OEA 1 A0OO UAAOO AT A A
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Group 2z GVA by Industry
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Figure 9 - GVAshare by Industry by Member State - Group 2

Source: Eurostat

Within this second group Manufacturing makes a greater contribution to GVA for most of
the MS included (even though the absolute value is clearly much lower than in Group 1).
Information and communication show a bump in Sweden, when compared to others in the
group, and relatively speakingeducation shows a higher contribution to GVA for Sweden

too.

Group 3z GVA by Industry
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Figure 10 - GVAshare by Industry by Member State - Group 3

Source: Eurostat

In the third group Manufacturing again shows greater contributions to GVA for many of the
MS with Ireland and Romaniain particular showing relatively strong Manufacturing
importance compared with other industries. Ireland also has a relatively strondrinancial
sector, together with a strong Information and communication sector when compared with
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other Member Statedn this group. Romania is the onlyMember Statewhere Agriculture is
not the smallest industry for GVA.

Group 4z GVA by Industry
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Figure 11 - GVAshare by Industry by Member State - Group 4
Source: Eurostat

In this fourth group, composed by very small countries and a mediuramall one (Hungary),
the size of GVA is considerably lower thann the previous groups.Luxembourg stands out
as having exceptionally strongProfessional Services andFinancial activities compared to
every other Member Stateasis well known. Hungarypresentsa notably larger contribution

from Wholesale andRetail, and fromPublic administration.

Group5 z GVA by Industry
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Figure 12 - GVAshare by Industry by Member State - Group 5
Source: Eurostat
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The final group shows the GVA from the smallesflember States but there is nothing
significantly different in the industries mix for most of these countries. Lithuania is
relatively strong in Manufacturing, Wholesale ard Retail, and Transport, while Bulgaria

EAOA ~A i '|'~§>A ~Aéi A[ AAA ETNAC)OGOEQI b 1Irdotmai N"mhAE'l' (e
AT A AT i1 01 EAAOQEIT 1 EO OOOPOEOEIT C 11T x ATTOEAAC
interests.

2.2 Employment

Table 7 and Figure 13 show the number of persons employedoy Member Statein 2016
(most recent available data) while Figure 14 shows key employment trends for the top10
Member States.

Rank  Country Employees Rank  Country Employees

2016 2016
1 Germany 37.0M 15 Hungary 3.0M
2 | United Kingdom 258 M 16 | Bulgaria 24 M
3 France 184 M 17  Denmark 20M
4 | ltaly 16.7 M 18 | Ireland 19M
5 Spain 142 M 19 Finland 1.8 M
6 Poland 9.8 M 20 | Slovakia 1.7M
7 Netherlands 82M 21 Lithuania 12 M
8 | Romania 46 M 22 | Croatia 1.1M
9 Czech Republic 41 M 23  Latvia 0.7M
10 | Portugal 3.6 M 24 | Slovenia 0.7M
11 | Austria 34 M 25 Estonia 05M
12 | Belgium 3.4 M 26 | Luxembourg 04 M
13  Greece 3.2M 27  Cyprus 0.3 M
14 | Sweden 3.2M 28 | Malta 0.1 M

Total | 173.3 M

Table 7 - Persons employed in the EU by MS, 2016, Million
Source: Eurostat

37
26
18
17
14
10
8.2
46 41
13634 34
I I 32323024 20191817 1, 1107 07 05 04 03 o1
FR RN mnnmn s 070500030

DEUKFR IT ESPLNLROCZPT AT BE EL SEHUBGDK EI FI SKLTHRLT SL EELU CYMT

Figure 13 - Persons Employed by EU Member State 7 2016
Source: Eurostat
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There are no notablechanges in the MS ranking by employment size over the period 2013
2016, showing relatively stable employment among the largest MS. The United Kingdom
employment grew slightly but steadily from 2008 to 2016, although its position as the
second largest emplger is unchanged (Figurel4).
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e e
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FR
25,000,000 . B —— /
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20,000,000 o . . ﬂf e
o —® e
15,000,000 . . — / PL
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10,000,000 —— -
& Byt o= 1?—_RO
5,000,000 y —CZ
0 I
2013 2014 2015 2016

Figure 14 - Persons Employed by Member State - Key Trends (Top 10 MS)
Source: Eurostat

The size of employment by ndustry was also relatively stablein 2013-2016, although
Business and ProfessionaBervices has overtaken Manufacturing as the second largest
employer in the European Union(Table 8, Figure 15).

R Industry z Number of Employees

a

n

k

1 Wholesale and retail trade 31.0M 324M 333M 33.3M

2| Manufacturing 292M | 300M ' 30.3M | 305M

3 Business and Professional Services 272M 287M 300M | 30.8M

4 Health 121 M 13.1 M 13.8 M 13.9M

5 Transportation and storage 9.8 M 10.3 M 10.6 M 109 M

6 Information and communication 6.0 M 6.3 M 6.6 M 6.7M

7 Financial and insurance 5.7M 58 M 5.8 M 5.6 M

8/ Education 4.0M 4.4 M 4.7 M 46 M

9 Utilities 28 M 28 M 29 M 29M
Other Industries 29.1 M 306 M | 31.8M 32.3M

Table 8 - Persons Employed by Industry - Top 10 MS
Source: Eurostat
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Figure 15 - Persons Employed by Industry z Top 10 Industries, Key Trends
Source: Eurostat

As with GVA the variations in the structure of employment by industry for the different
Member Statesprovide the best insight into the impact of the use of Big Data on
employment. However, Big Data and Digital Transformations impact is likely to have a lower
impact on employment than on &A, as many uses for Big Data increase efficiency rather
than grow business opportunity with new product and service introductions.

If we analyse the distribution of employment by industry in the same 5 MS groups used for
GVA (par.2.1 above)we will notice substantial variations within each group as well as
between groups.In the Table below, theorder of the industries by employment and by GVA
is different. Wholesale and Retalil is the largest employer, whereasigtonly the third largest
contributor to GVA for the whole of the EUUnfortunately, there are no public figures
available for employment in public defence for each of thelember States and similady for
Agricultur e.

Industry Descending Order Industry Descending Order
by Employment share by GVAshare
1 Wholesale andRetail trade Business and Professional
Services
2 Business and Professional Manufacturing
Services
3 Manufacturing Wholesale and retail trade
4 Human health and social work Transportation and storage
5 Transportation and storage Public administration and
defense
6 Information and communication | Financial and insurance activities
7 Financial andinsurance activities = Information and communication
8 Education Education
9 Utilities Human health and social work
10 NA Utilities
11 NA Agriculture, forestry and fishing

Table 9 - Industry Order Comparison - Employment and GVA Shares
Source: Eurostat
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Group 1z Employment by industry

Information and communication
Financial and insurance activities
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Utilities

France Germany Italy Netherlands Spain United Kingdom
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Business and Professional Services B
Manufacturing B
Human health and social work activities I
Transportation and storage I
I
I

Figure 16 - Industry order comparison - Employment and GVA z Group 1
Source: Eurostat

Within this first group, the Netherlands stands outbecause of itssmaller employment
(logically, given its population size) whereas interms of GVAcontribution the country is
comparable to the otherMS.This suggests a greater efficiency for the country in terms of
GVA per employee. Germany hashagh share of employnent in Manufacturing, which is
consistent with the high GVAgenerated by the same industry. fie country alsoshows high
levels of employment in the top 4 industries. The UK has high employment\iiholesale and
Retail, although its GVA in this sector is low in comparisowith the other MS.

Group2 z Employment by industry

Austria Belgium ‘zech Republi Denmark Poland Sweden
Manufacturing I [
Wholesale and retail trade I I
Business and Professional Services I I
Transportation and storage | |
Information and communication | |
Human health and social work activities | I
Financial and insurance activities | |
Utilities \
Education \

Figure 17 - Indust ry order comparison - Employment and GVA z Group 2
Source: Eurostat

In the second group Poland and the Czech Republic are tHargest employers, but their
contribution to GVA is lower than the one by Austria and Belgium. This groups shows clearly

the lower GVA by employee generated in Eastern Europe compared to Western Europe.

The CAAE 2ADPOAT EAG O Al bl Naoufadtdrigy, which matéhesl it GMMAO O E
contribution.

Group3 z Employment by industry
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Finland Greece Ireland Portugal Romania
Wholesale and retail trade I I [
Manufacturing I I I
Business and Professional Services I I I
Transportation and storage | | [
Human health and social work activities | | |
Information and communication | | |
Education \ | \
Financial and insurance activities \ | |
\ \ I

Utilities

Figure 18 - Industry order comparison -Employment and GVA z Group 3
Source: Eurostat

In this third group, Wholesale andRetail, Manufacturing, and Professional Services are the
biggest employers which aligns withthe contribution to GVA by the same industries
However, the order is different with Wholesale andRetail being the biggest sector in
employment but only the third biggest in GVARomania has the largest number of persons
employed while it was the smallest when looking at GVA. Romania and Portugal have the
largest employment in WholesaleManufacturing, andProfessional Services which aligns
with GVA, but these sectors account fa significant share of employment in thes&lember
Stateswhile not showing the same strength in GVA. Irelaneh particular, shows the biggest
mis-match between GVA and employment iManufacturing, with high GVA contribution
and relatively low employment share. This is maybe due to the strong presence of
multinationals allocating to Ireland also revenues produced in other countries.

Group4 z Employment by industry

Croatia Hungary Luxembourg Slovakia Slovenia

Manufacturing I [
Wholesale and retail trade I i
Business and Professional Services | i
Transportation and storage | [
Information and communication \ |
Financial and insurance activities \ |
Human health and social work activities | |
Utilities \ |
Education \ \

Figure 19 - Industry order comparison -Employment and GVA z Group 4
Source: Eurostat

There are few differences between the GVA and Employment data for the fourth grqup
other than the low employment in Luxembourg when compared with its A (reflecting the
very high value added by employee, typical of an advanced service econoniy)xembourg
has a notable share of its GVA from Professional Services and from Finance, ibtsit
employmentsizefor these industries and overaliis significantly lower than that of the other
Member Statesin this group. This is not surprising, considering that Luxembourg has
approximately 600K inhabitants, with the highest per capita GDP in purchasing power
(PPS), two and a half times the EU28 averade

10 https://ec.europa.eu/eurostat/tgm/graph.do?tab=graph&plugin=1&language=en&pcode=tec00114&toolbox=typedata June 2018
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Group5 z Employment by industry

Bulgaria Cyprus Estonia Latvia Lithuania Malta
Wholesale and retail trade |
Manufacturing I
Business and Professional Services |
Transportation and storage |
Human health and social work activities \
Education
Information and communication
Financial and insurance activities
Utilities

Figure 20 - Industry order comparison -Employment and GVA z Group 5
Source: Eurostat

The final group is missing data for Malta for employment for 2016, so no comparison can be

made to GVA. Howewe among the otherMember Statesthere is little difference between

their employment and GVA. Bulgaria employs disproportionately more ifcducation that

the other Member Statesin this group, but employment is again dominated byVholesale

and Retail, ManuAAOOOET ¢ch AT A 0071 £ZAOGOET T Al 3 AOOEAAOS
compared to others in the group, but its distribution among the industries is tied more

closely toFinancial and Professional Services.

2.3 Industrial RelevanceAnalysis

This paragraph presentsthe analysis of the industries in the EU, looking at the impact of Big
Data on each industry. Thearagraph will highlight those industries that have the highest
growth from the adoption of Big Data technologies, and those that make the biggest overall
contribution to overall IT industry growth in the Member StatesAnalysis inthis section is
largely based on desk research andcludes analysis of data from Eurostat, 1D Black Book,
IDC Big Data Spending Guide, and the European Data Market report.

Y4 3DPAT AET C E4D9,200[ @i2@A with A4 Urided Kingdom, Germany, and
France accounting for nearly 60 percent of this. Growth to 2016 is reasonably stable, at 3.5
percent per year on average. Growth is forecast to slow though, to 2.8 percent per year from
2017 to 2022. IT Spending by industry is concentrated in Manufacturing, Finance and
Insurance, and Public administration, which accounts for just over half of tat IT Spending.
The leading industries for IT spending do not match those for GVA and employment, with
Professional Servicesz the leading contributor to GVA only the fifth largest spending
industry on IT.

Spending on Big Data tools and services accounts faround 8 percent of total IT spending
in 2017, but this is expected torise to 11 percent by 2022.Industry focus for Big Data
spending is on Finance and Insurance, Manufacturing, and Public Administratignas for
total IT spending. There are significat differences across theMember Statesas shown
below.

2.4 IT Spending

Figure showsIT Spending byMember Statein 2017 z with spending greatest in the United
Kingdom, followed by Germany and France.
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IT spend Rank  Country IT spend
O - (OF
1 | United Kingdom 93,129 14 | Ireland 4,450
2 | Germany 84,959 15 | Portugal 3,542
3 France 60,702 16 Hungary 2,829
4  ltaly 29,677 17 | Romania 2,564
5 | Netherlands 24,705 18 Greece 1,856
6 Spain 24,200 19 | Slovakia 1,753
7 Sweden 16,893 20 Croatia 1,113
8 Denmark 11,124 21  Bulgaria 976
9 Belgium 10,794 22  Slovenia 742
10 | Poland 9,856 23 | Lithuania 739
11 | Finland 8,890 24  Latvia 486
12 | Austria 7,849 25 | Estonia 411
13 | Czech Republic 4,943

Table 10 - IT Spending by EUMember State j ‘™) z 2017 (Excluding Luxembourg, Malta, Cyprus)
Source: IDC Worldwide Black Book Sandard Edition

The top-ten-Member Statesshow consistency in IT Spendingrends evolution in time, as
shown in Figure below. There areno changes in trend or rankof the MSover the period
2012 to 2017. IT Spending is therefore a good basis on which to bathe analysis ofkey
issues and trends
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Figure 21-) 4 3 b ATK&y Tyedq
Source: IDC Worldwide Black Book Standard Edition

Fending by industry gives a clearer insight into ITinvestments and helps identify the
largest potential benefits from the adoption of Big Data TechnologiesTable 11 and Figure
22 below show IT Spending by industryConsumeris excluded as thigs not relevant for Big
Data trends.
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Industry IT spend
O- ¢qmp
1 | Manufacturing (process and 68,488
discrete)

2 | Financial and Insurance 65,499
3  Public Administration 39,596
4 | Information and Communication 36,469
5 Retail & Wholesale 32,304
6 Professional Services 26,778
7  Utilities 14,154
8 Transportation 10,996
9 Health 10,935
10 ' Education 9,070
11 | Agriculture, Mining & Quarrying 3,974
Other Industries 6,859
Total 325,122

Table11-) 4 3DPAT A AUMEBEDIAOOOOU | O
Source: IDC Worldwide Semiannual ICT Spending Guide Industry and Company Size

Manufacturing e 63,488
Financial and Insurancomsseeeeeeeeeeeeeeeeeeemm—m 65,499
Public Administration msssssssssssss—s 39 596
Information and Communication mssssssss———— 36,469
Retail & Wholesale mmsessssssssss— 32 304
Professional Servicesmmeeeessss— 26,778
Utilities s 14 154
Transportation m=sssm 10,996
Health wsssssm 10,935
Education mssssm 9 070
Agriculture, Mining mm 3 974

Other Industries mmm 6,859

Figure 22 -EUITSDAT AET ¢ AU )T AOOOOUR ¢mpxh ©O-
Source: IDC Worldwide Semiannual ICT Spending Guide Industry and Company Sze

Manufacturing andFinancial industries are significantly ahead of other industriesn terms

of IT spending In particular, the Financial industry shows a very high intensity of IT
investments compared to its GVA and total employment, resulting in a"2 place in the
ranking of IT spending by industry Figure 22), while it is number 8h in the ranking by GVA
(Table 6). Figure 23 shows the keyforecasttrends of IT spendingfor the top 10 industries
for the period 2016-2022. IDC does not foresee any major changes in the ranking of industry
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by absolute spending levelsalthough the outlook for Manufacturing and for Finance and
Insurance shows much higher growth than for the other key industries.
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0 Transportatior
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Figure 23 - IT Spending by Industry , Key Trends 2017-2022
Source: IDC Worldwide Semiannual ICT Spending Guide Industry and Company Size

2.5 Big DataYending

Table 12 and Figure 24 show Big Data spending byEU Member Statefor 2017. However,
data is not available for allMember States and the smaller states such as Luxembourg,
Malta, and Cyprus are not includedMember Statesfrom Central and Eastern Europe:
Bulgaria, Croatia, Estonia, Latvia, Lithuania, Slovakia, Slovenia are included in Rest of. CEE

The outlook and key trends for By Data spending for the topl0 Member Statesare shown

in Table 13 and Figure 25. There are no significant changes in the position of the leaders and
the dominance of the three majoMember States UK, Germany, and France are clear from
the chart. The stength of the United Kingdom relates to its focus oRinancial Services,
which is a notable investor in IT as seen in IT Spendirf§able 10). Both the UK and Germany
have strongManufacturing industries, and this industry also invests notably in IT Spendm

Member State Big Data Spend,
2017

1 United Kingdom 6,575
2  Germany 5,758
3 France 4,155
4  ltaly 1,922
5 Netherlands 1,851
6  Spain 1,403
7 Sweden 1,271
8 Denmark 859
9  Belgium 773
10  Finland 684
11 Poland 679
12  Austria 510
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