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Supporting policy with scientific evidence

Al Watch

Monitor the development, wptaks and

mpact of Artificiz] Intelligence for Europe

Disaster Risk Mznagement Knowledge
Centre

\We provide 3 networked approach to the
soience-policy interface in Disaster Risk
Managemsnt {DRM), across the EU

Commission, Member 5ta
DRM community worldwids.

Knowledge Centre for Bioeconomy

We enhance the know & haze for

policymaking on the bioeconamy through

P

b=tt=r know edge management

Knowledge Centre for Food Fraud and
Cruality

\We produce and make sense of scientific
nformation to protect the authenticity and
guslity of food supplied in the EU

Competence Centre on Compaosite
Imdicators and Scoreboards

Ciur expertise on siatstical methodologies

and in develop cund composite

indicators provides polcy-makers with the
'big plcture” for informed policy dacisions
and progress manitaring.

Competence Centre on Foresight —
Megatrends Hub

Megatrends are long-term driving forces
that are observable now and will most
likely have significant influsnce on the
future. This Hub is 3 dynaric
collaborative repositiory of infermation and

KEnowledge Cenfre for Global Food and
Nutriticn Security

We support the EU global commitment to
=nd hunger, achieve food security and
mprows nutrition through a dedicsted
reinforced science-policy interface and 3
fostered inter-policy dislogus.

Competence Centre on Modelling

We promote a responsible, coherent and
transparent wse of madelling to support
the evidencs base for EU policies

Competence Centre on Text Mining and
Analysis

W use text mining and analysis tools 1o
sxtract information from online dats,
ncluding traditional or social medis, or

fromi large public or proprietary docurnsnt
sets

Competence Centre on Microeconomic
Evaluation

We sdvise EU policy making through ex-
post causal evsluation and dats-drven
microesconomic anahysis

Competence Centre on Technology
Transfer

The CC TT prowides technology transfer
policy related expertise and senvices o
the Eurcpean Commission and other
nstitutions of the Union and cparational
SUpQ services 1o @ broader range of
stzkeholdars.

Knowledge Centre on Migration and
Demography

Ve provide independent scientific
evidence for EU policymaking in migration
and demography related fislds.

Knowledge Centre for Territorial
Paolicies

\We support EU policymaking through

betier knowiedge management on
temritorial {urban and regional} related

izsues
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Better Regulation Toolbox

Better regulation toolbox

PAGE CONTENTS

I. General principles of better
regulation

Il. How to carry out an impact
assessment

Ill. Identify impacts in impact
assessments, evaluations and
fitness checks

IV. Implementation,
transposition and preparing
proposals

V. Monitoring the application of
an intervention

VI. Evaluations and fitness
checks

VII. Stakeholder consultation

Vill. Methods, models and costs
and benefits

Documents

|. General principles of better regulation

« TOOL#1 . Prnciples, procedures & exceptions

« TOOL#2.The Regulatory Fitness Programme and ihe REFIT Flatform
« TOOL#3 Role of the Requlatory Scrutiny Board
« TOOL#4 Evidence-based beiter requlation

« TOOL #5.Legal basis, subsidiarity and proportionality

« TOO0L#6 Planning_and validation of inifiatives

« TOOL #7.Drafting roadmaps, evaluation roadmaps and inception Impact assessments

ll. How to carry out an impact assessment

« Introduction
« TOOL#8 What steps should | follow for an impact assessment?

« TOOL#%When is an impact assessment necessary?

« TOOL#10.Financial programmes and instruments
« TOOL #11 Secial partner initiatives
« TOOL#12 Format of the impact assessment report

« TOOL #13 How to undertake a proportionate impact assessment

« TOOL#14 How to analyse problems

« TOOL#15 Risk assessment and management
« TOOL#16.How to set objectives
« TOOL#17 How to identify policy options

« TOOL#18.The choice of policy instruments




RHOMOLO: Dynamic Spatial General Equilibrium Model for EU

Regions and Sectors

\
\

RHOMOLO simulates the impact of policies on \\ \‘
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RHOMOLO Modelling Framework

» RHOMOLO is the multi-sectoral economic model developed by DG JRC for the
impact assessments of EU Policies;

» It shows how policy shocks may affect economic and social outcomes at the
regional, country and sectoral level (deviation from baseline).

» |t captures key determinants of the spatial distribution of economic activities:

v Sector-composition: through regional 1/O tables and Social Accounting
Matrices;

v Spatial configuration: through asymmetric sector- and region-pair-specific
trade costs and spatial technological spillovers.



RHOMOLO Modelling Framework

» The domestic economy (which corresponds to the whole EU) consists of R-1
endogenous regions included into M countries. The Rest of the World is introduced
in the model as an exogenous external institutional sector.

» Sector disaggregation: 10 tradable NACE rev.2 sectors (A, B-E, C, F, G-I, J, K-L, M-N,
O'Q; R-U)I

» Geographical coverage: 28 EU Member States + ROW ; 267 NUTS2 regions (French
overseas territories are excluded).

» Final goods are consumed by Households, Governments and Investors whilst firms
consume intermediate inputs.



Unique Sectoral and Geographical Granularity

1. Regional 10 Tables
2. Territorial Accessibility via existing
Infrastructure (sector- and region-pair-
specific asymmetric trade costs + spillovers)
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And a detailed population distribution




The Generalized Transport Cost (GT()

GENERALIZED TRANSPORT COST

Distance (Km) Travel Time (Minutes)

DISTANCE COST

|¢

Maintenance
costs

Fuel

. Fuel Prices Tolls/Eurovignette Taxes
Consumption

TIME COST

Salaries Maximum Speeds Gradients (Slopes) 2o Eal kel

(transport sector) Regulation



RHOMOLO I0

A stylised interregional Social Accounting Matrix : 2 sectors, 1 and 2, producing 2 types of products

IRIOT region 1: Use region 2: Use region 1: Supply region 2: Supply region 1: Useegion 2: Use
sectorl sector2 sectorl sector2 productl product2 ‘productl product2 hhd-Inv 'hhd-inv  total
regionl sector 1 3 7 10
sector 2 2 6 8
region 2  sectorl 5 2 7
sector 2 3 6 9
region1l productl 1 1 1 1 1 5
product 2 2 3 2 5 1 13
region 2  product 1 1 2 1 4 8
product 2 1 1 6 8
region 1  value added 6 3 transfer  transfer 9
region 2  value added 4 6 transfer  transfer 10
total 10 8 7 9 5 13 8 8 7 12

* The use of this products by different sectors in different regions is presented in the first 4 columns.

* The production of these products is presented on the top 4 rows.

* Total production in these sectors is provided in the last column on the right.

* Inthe bottom two rows total value added which is an aggregation of both labour and capital income.

* International trade (product level) and is divided over different types of use.

* The use of the final demand categories are presented in the last 2 columns.

* The use of the different producing sectors are presented in the first 2 columns.

* Region 1 exports 3 units of product 2 to Region 2 where 2 units are used by sector 2 and 1 unit by final demand



RHOMOLO IO Framework

Foe Applications
JRC TECHNICAL REPORTS
| * The evaluation of TEN-T projects
The RHOMOLO-IO modelling
framework: a flexible Input-Output tool ° Employment Analyses
for policy analysis . . .
European Globalisation Adjustment Fund (EGF)
Papaple e Coal Regions in Transition
Consumption Redistribution Analysis
* Trade (& Value Added) Analysis

JRC Working Papers on

2019




Cumulative multipliers
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Introduction of Cohesion Policy shocks in RHOMOLO

Type of Shock Temporary effect /EU budget money flow Permanent policy effect

Infrastructure - Transport Increase in government consumption Decrease in transportation costs

ncrease in public investment

Infrastructure - Other

ease in government consumption

Decrease in labour supply (all workers) Increase in labour productivity
+ Increase in government consumption (all types of labour)
Human Capital
Decrease in labour supply ( highly skilled workers) Increase in high-skill labour productivity
+ Increase in government consumption (highly skilled workers)
- Increase in government consumption Increase in TFP
R&D
Investment subsidy to reduce risk premium
Production subsidy

Aid to Private Sector Investment subsidy to reduce risk premium

Increase in government consumption

. . Increase in government consumption of "other services" in
Technical Assistance . . . -
recipient regions (financed by the others)




THE NEW MULTIANNUAL FINANCIAL FRAMEWORK 2021 - 2027

A BUDGET FOR A UNION THAT PROTECTS, EMPOWERS AND DEFENDS

¢

In billion ewro, curment prices

Research and Innovation
European Strategic lnvestments

Single Market

Space

] Il. COHESION AMND
VALUES
442 4

5 Regional Development and Cohesio

6 Economic and Monetary Union

7 Imvesting in People,
Social Cohesion and Values

Agriculture and Martime Folicy

Ernvironment and Chimate Action

V. MIGRATION AND
BORDER MAMAGEMENT
E£E549

10 Migration
11l Border Management

—

MFF Proposal 2021-2027

@ V. SECURITY
AND DEFENCE
=275
12 Securnty
13 Defence

14 Crisis Response

AND THE WORLD
=123
15 External Action

o Vi. HNEIGHEOURHOOD
&

16 Pre-Accession Assistance

|-— Vil. EUROPEAN PUBLIC
E ADMINISTRATION
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17 BEuropesan Public Administration



European Structural and
Investment Funds (SWD
(2018) 282 final)

European Fund for
Strategic Investments
(EIB / JRC Annual
Report)
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Impact assessments with RHOMOLO

REGIO

> SWD(2018)282 final - May 29th, 2018

Figure 2: impact of 2020-2027  Figure 3: RTD in 2020-2027
RTD funds on EU-27 GDP, ERDF. Impact on Regional
2020-2035 GDP, 2030 JRC TECHNICAL REPORTS

The impact of Cohesion Policy 2007-
2015 in EU regions: Simulations with
the RHOMOLO Interregional Dynamic
General Equilibrium Model

02

TN

T~

JRC Working Papers on
Territorial Modelling and
Analysis No 03/2018

Di Comite, F., Lecca, P., Monfort, P.,
Persyn, D., Piculescu V.

Imapact on GDP, % difference from baseline
=3 -1 = 2 = = =

%0 sbove baseine




Impact assessments with RHOMOLO

EMPL

> SWD(2018)289 final - May 30th, 2018

Figure 1: GDP effect of ESF investments at Figure 2: Impact on GDP of ESF
regional level, Rhomolo simulations investments per TO, Rhomolo simulations
@ = — ‘ - Figure : Impact on GDP per Thematic Objective (TO)
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Impact assessments with RHOMOLO-IO

> SWD(2018)289 final - May 30th, 2018

2.1.1.3 EGF (European Globalisation Adjustment Fund)
In addition to the current average re-employment rate of 65% there is empirical evidence of positive indirect effects
of the EGF, as each additional job created influences positively other sectors. The dimension of these indirect
impacts varies across case studies, ranging from a minimum of 20% up to 50% of the total jobs generated

Figurel: EGF employment impact (Direct plus Indirect Impact) Flgure 2: EGF employment impact (Direct plus Indirsct Impact)

Sector Specific multiplier Total Regional multiplier
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Impact assessments with RHOMOLO

JRC TECHNICAL REPORTS

The macroeconomic implications
of the European Social Fund: An
Impact assessment exercise using
the RHOMOLO model

Territorial Development - JRC Policy Insights [

THE IMPACT OF THE EUROPEAN SOCIAL FUND: THE RHOMOLO ASSESSMENT

The ESF is Europe's main instrument for supporting
jobs, helping people get better jobs and ensuring
fairer job opportunities for all EU citizens,

The ESF includes 4 different thematic objectives
aimed at promoting sustainable employment, social
inclusion, education and the efficiency of the public
administration.

Policy simulations using the RHOMOLO dynamic
CGE model show positive aggregate macro-
economic effects of the ESF policy intervention.

STYLIANOS SAKKAS, ANDREA CONTE, AND SIMONE 5Al

The ESF stimulates GDP and employment via
increases in labour productivity, education and
training, and additional demand-side effects.

RHOMOLO is able to quantify the impact of the ESF
in the EU as a whole as well as in each one of the
267 NUTS 2 EU regions. Less developed regions
reap most of the benefits of ESF policy intervention.

By 2030, the cumulative GDP impact of the ESF is
larger than its cost, that is the ESF generates more
than one euro for each euro spent in it.

Commission

LOTTI

JRC Working Papers on
Territorial Modelling and
Analysis No 01/2018

Sakkas, 5.

2018

,
il
____“

JRC TECHNICAL REPORTS

The RHOMOLO-IO modelling
framework: a flexible Input-Output tool

for policy analysis

JRC Working Papers on
Territorial Modelling and
Analysis No 06/2019

Mandras, G., Conte, A., Salotti, 5.

2019



Impact assessments with RHOMOLO

RTD

Figure 1: GDP gains from the continuation of Horizon 2020 (percentage change compared fo a situation

without Framework Programme) SWD(2018)307 final, June 7t", 2018

0.35%

0.30%
0.25%
NEMESIS

0,204

QUEST* JRC TECHNICAL REPORTS
0.13%;
" RHOMOLO Assessing the regional socio-

economic impact of the European

0.05% R&I programme

JRC Working Papers on
2020 202 2035 5 2050 Territorial Modelling and
Analysis No 05/2018

0. (R

=008

Christensen, M.

-0.10%%

2018

*Note: Figures calculated for EU-27; different sets of results ﬁ'em QU'EST are presented in Annex 5 based on

Territorial Development - JRC Policy Insights

HORIZON EUROPE: THE RHOMOLO EX-ANTE ASSESSMENT

N, ANDREA CONTE, AND SIMONE SALOTT



Impact assessments with RHOMOLO
CAB

The European Fund for Strategic Support: how you can benefit from the Improving the business environment in
Investments (EFSI) Plan the EU
Making smarter use of financial resources Visibility for projects, technical assistance and how Removing obstacles to investment

to apply

» Four pillars: Capital Market Union, Energy Union, Digital Single
Market, Single Market Strategy (relevant DGs involved)

COM(2018) 771 final
November 22nd, 2018 co;u-tc;z;lhs;-??;fm;l

COMMUNICATION FROM THE COMMISSION

EUROPEAN CONMMISSION

Investment Plan for Europe: stock-taking and next steps




Impact assessments with RHOMOLO

EIB

» EIB / JRC Annual Reporting
> Last Press Release October 22M4, 2019

**
* B
* *
* *
> ¥
European
Commission

Key figures

for the EU
3 2014-2019

October 2019

ncker Commission

JRC - EIB Policy Insi

MARTIN CHRIS

The European Fund for Strategic Investments (EFSI)
is the central pillar of the Investment Plan for Europe.
It tackles the post-crisis investment gap in the EU
and aims to revive investment in strategic projects in
all EU Member States.

EFSI was launched jointly by the European
Investment Bank (EIB) Group and the European
Commission.

Every year, policy simulations are carried out using
the RHOMOLO-EIB Computable General Equilibrium
(CGE) model in order to assess the macroeconomic
effects of EFSI-supported operations.

I | European
" § | investment
! Bank

E European
Commission

The €A bant

THE EUROPEAN FUND FOR STRATEGIC INVESTMENTS: THE RHOMOLO-EIB 2019 UPDATE

RG WEIERS, ANDREA CONTE, MARCIN WOLSKI, AND SIMONE SAL:

This Policy Insight contains the result of the latest
set of simulations quantifying the estimated
macroeconomic impact on EU GDP and employment
of all EFSi-supported operations approved as of June
13, 2019.

The EFSI is contributing significantly to job creation
and growth. The EIB-JRC estimates suggest that, by
20189, it has already, created more than 1 million
jobs (17 million by 2022), with a positive
contribution to GDP of 0.9% (1.8% by 2022) over the
baseline

The results of the analysis highlight the importance
of investments for jobs and economic growth

Juncker Plan has made majorimpact on EU jobs and growth

Financing under the Plan’s European Fund for Strategic Investments has increased EU gross domestic product by 0.9% and added 1.1 million jobs

ECONOMICS - IMPACT STUDIES

Assessing the
macroeconomic impact
of the EIB Group



Ongoing / Recent Initiatives

. OECD Regional Outlook 2019
> Support to EC Country AnalySIS // kﬁ\éiF;AGING MEC?ATRENDS FOR CITIES AND RURAL
JRC - OECD Job Automation AN

> JRC Exploratory projects (HETFIGE, GEGRAM)

> Africa (EIB, DEVCO, NEAR)

» J RC Re S | | | ence f | a g S h | p re p 0 rtS 2019 BARCELONA WORKSHOP ON REGIONAL AND URBAN ECONOMICS - VI JRC REGIONAL MODELLING WORKSHOP

HOME CALL FOR PAPERS PROGRAMME KEYNOTE SPEAKERS ORGANISING AND SCIENTIFIC COMMITTEES REGISTRATION CONTACT

. Events (EWRC, AECR..) Regional economic

New Economic & Statistical Perspectives on mOde"ing and pOlicy
g;l;gl; & Territorial Themes (NESPUTT |mpaCt assessment

Barcelona, October 24-25th, 2019. Faculty of Economics and Business, University of Barcelona.

EZR  milan (IT)
21

iz The European Commission's Joint Research Centre (JRC) and the
University of Milan-Bicocca organise NESPUTT, an internaticnal
waorkshop which will take place in Milan on the 21st and 22nd of
November 2015,



Territorial Davelopment - JRC Policy Insights )]

THE IMPACT OF THE EUROPEAN SOCIAL FUND: THE RHOMOLD ASSESSMENT

The ESF i Europe’s main instrument for supparting
jobs, helping people get better jobs and ensuring
fairer job apportunities for all EU citizens.

The ESF indudes 4 dfferent thematic objectives
aimet at promoting sustsinable employment, sodal
inclusion, education and the efficency of the public
administration

Folicy simulatiors using the RHOMOLO dynamic
CGE model show positve aggregate macwo-
economic effects of the ESF palicy indervention.

I Policy comtext

The ohjective of the ELMs Cohesion Policy (ECF) = o
reduce the cifferences in the level of development of
thie Eurpean regions in crder to strengthen eoonomic,
social and temtoral cohesion Rather than being
sololy fooused on imter-regional income destribution
the E0F ams at promobng smart, nduswe, and
sustanable soonomic growth noall EU regions
through a number of coomdinater polices.

In this conkext, the Eurcpean Social Fund (ESF) plays a
crucial role. For the 2014-2020 programming period,
the ESF rescurmes amount to 85 billion euros, almost
5% of the 350 bilion euros allocated far the ECF.

Among the 11 Thematic Objectives [TDs) of the atter,
the ESF aims at enhancing hurman capital and socal
cohesion through the following ones:

= TO 8 Promating sustainable, equitadle

employment and supporting kabour mobility.
romiating social inclusion, combating
powerty and discrimination

» T 10¢ Investing in ecucation, traning and
Ifelong leaming.
*  TO 11 Impeoving the efficency of the pubbc

adminisration

Wast of the funds (71%) are allocated to TOs 8 ard
10, 24% goes ta TO 5, and 5% to TO 11.

TLIAMCE, SANKKAS, ANDRER CONTE, AND S30OKE AL OTT

The ESF strmulates GOF and employment wia
increxses in labour productwity, education and
Erining, and additional demand-side effects

RHOMOLD is able to quantfy the impact of the ESF
in the EU as & whole as well as in each one of the
57 MUTS 2 EU regions. Less developed mgions
reap most of B berefits of ESF palicy nbenwention

By 2030, the oumulatve E0F impact of the ESF is
larger than s cost, that is the ESF generates mose
than one eur for each eum spent in it

2 The RAOWOLD simulotions
‘We perform pobicy simulations related to the ESF

ntervention using the AHOMOLD dynamic spatial
Computable General Equilbrium mode! developed by
the JRC {Lecma et al, 2008 Modsm macmeoonomic
models such 2= FHOMOLO provide coberent and
ntemally corsstent frameworis to analyse the
channels Hough which macmeconomic  polices
affect national and regional economies. in partcular,
RHOMOLD provides sector-, region- and time-speific
resuits to suppart EU policy making and irvestment
programs. The cument version of AHOMOLO covers all
EU MUTSZ megions, sach regional economy being
disaggregated into ten eonomic Sectors.

We use a combination of labour productivity shods
and govenment corsumption shocks 1o simulate ESF
polides. The am & to captue both stuctural and
iong-lasting effects stemming from changes in labour
productivity as well as short-run demand side effects
stemming from govemmant consumption shods

The model simulations estimate the policy's potential
effects i a controlied emeronment; simulators ae
caried out assuming that there are no ex-post
mplementation neffickencies (such as low absomption
mates, remt seeking, I Also, we use provisional
commitments data fnot achal payments) for the
pericd 2014-2075 The model is calbrated weth 2014
as itz baseline year. Startrg from that benchmark,
we simulate bath the short-run to medum and lang-
nun effects of the ESF.

Commission

SIS - Seville, Spart Earopsan Lomymmaion, 2008 - € Esropamn Unpn, 2008

Background Material

JRC TECHNICAL REPORTS

RHOMOLO V3:

A Spatial Modelling Framework

Lecca P., Barbero 1., Christensen M.A., Conte A., DI
Comite F., Diaz-Lanch: ., Diukanova O., Mandras
G., Persyn D., Sakkas S.

2018

JRC TECHNICAL REPORTS

The third pillar of the Investment
Plan for Europe: An impact
assessment using the RHOMOLO
model

JRC Working Papers on
Territorial Modelling and
Analysis No 02/2018

Christensen, M., Conte, A., DI Petro,
F., Lecca, P., Mandras, G., Salott, S

2018




With its own website, newsletters, online (reduced)

model, events, etc.

Subscribe | Europa Analytics | Cookies | Legal notice | Contact | Search | English (en) hd

0 EU SCIENCE HUB

European
Commission

The European Commission's science and knowledge service

European Commission > EU Science Hub > The RHOMOLO model

(1) About Us Research Knowledge Working With Us Procurement News & Events Our Communities

RHOMOLO

Policy applications & publications

Team _ . a2 1 = -1- .
Dynamic Spatial General Equilibrium Model for

RHOMOLO Webtool

o
- &
~H..h :

EU Regions and Se

The RHOMOLO model

Energy efficiency as an instrument

RHOMOLO is the spatial computable general equilibrium model of the of regional development policy?
Eurcpean Commission focusing on EU regicns. It has been developed and The impact of regional fiscal
maintained by the regional economic modelling team at the Directorate- autonomy

General Joint Research Centre (DG JRC) in cooperation with Directorate- EU coal regions: opportunities and
General for Regional and Urban Policy (DG REGIO). It is used for policy challenges ahead

impact assessment and provides sector-, region- and time-specific
simulations to support to EU policy making on investments and refarms
covering a wide array of policies.

Transport liberalization and
regional imbalances with
endogenous freight rates

RHOMOLO (v2) covers all EU regions, disaggregating their economies into WIOD SAMs adjusted with Eurostat
MNACE rev.2 sectors, entailing a constant effort on data updating and data for the EU-27




Questions and inputs/feedback?

You can find me at andrea.conte@ec.europa.eu

More information on RHOMOLO:

https://ec.europa.eu/jrc/rhomolo



https://ec.europa.eu/jrc/rhomolo
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