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Abstract

We evaluate the macroeconomic impact of the legislative proposals contained in the third
pillar of the Investment Plan for Europe using the RHOMOLO modelling framework. In
particular, we study a number of proposals related to the Capital Markets Union, the
Single Market Strategy, the Digital Single Market, and the Energy Union. The likely
economic effects of the removal of cross-country barriers to investment related to these
four initiatives are positive and quantified to be on average equal to an increase of 1.5%
of EU GDP by 2030. Such an impact would also entail the creation of about 1 million
jobs.



The third pillar of the Investment Plan for Europe: An impact
assessment using the RHOMOLO model
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European Commission, Joint Research Centre

1 Introduction

One of the main priorities of the European Commission during the 2014-2020
programming period has been to sustain economic growth following the financial and
economic crisis that started in 2008. At the end of 2014 the Investment Plan for Europe
was launched, consisting of a combination of public and private investments with the
initial objective to reach a total direct monetary injection of €315 billion. The initiative
was structured along three pillars: i) the European Fund for Strategic Investments
(EFSI), providing an EU guarantee to mobilise private investment; ii) technical
assistance and visibility for investment opportunities through the European Investment
Advisory Hub and the European Investment Project Portal; iii) the removal of regulatory

barriers to investment both nationally and at the EU level.

The impact evaluation of policy interventions has now become a common practice to
improve the transparency and effectiveness of public policy. Also, it is important to
understand the economic effects of policies which explicitly target economic growth and
investment in order to understand, and possibly improve, their effectiveness and
efficacy. The macroeconomic impact of the first pillar of the Investment Plan is routinely
carried out jointly by the European Investment Bank (EIB) and the European
Commission's Joint Research Centre (JRC). The dynamic spatial Computable General
Equilibrium (CGE) model RHOMOLO, parametrized on 267 NUTS2 regions of the EU and
developed by the JRC for territorial impact assessment (Lecca et al. 2018), is used in
this context (see EIB 2018).

While it is hard to imagine an economic evaluation of the second pillar of the Investment
Plan for Europe, this Technical Report evaluates the macroeconomic impact of the
initiatives related to the third pillar across the EU using the RHOMOLO simulation
modelling framework. We believe that employing the same modelling framework used to
evaluate the EFSI strengthens the analysis and permits a straightforward comparison of
the possible effects on the economy of the investment policies carried out by the

European Commission.



The RHOMOLO model is regularly used for impact assessments and provides sector-,
region- and time-specific results to support EU policy making and investments (see, for
instance, Sakkas 2018). The current version of RHOMOLO covers all the 267 EU NUTS2
regions, each regional economy being disaggregated into ten economic sectors. Spatial
interactions between regional economies are captured through trade of goods and
services, income flows, and factor mobility, making RHOMOLO well suited for simulating
human capital, transport infrastructure, and R&D and innovation policies. The model
captures the macroeconomic impacts of EU policies on regional economies and notably
on variables such as GDP, employment, income and wages, consumption, investment,

and savings.

The third pillar of the Investment Plan encompasses four main areas: the Capital
Markets Union (CMU), the Single Market Strategy (SMS), the Digital Single Market
(DSM), and the Energy Union. We separately evaluate the system-wide economic impact
of each initiative identifying for each case an appropriate transmission channel, that is
the process through which the policy initiatives are expected to directly affect the
behaviour of economic agents. The operational mechanisms underlying each policy
initiative are of crucial importance for our analysis.! The Third Pillar of the Investment
Plan for Europe is based on a set of regulatory proposals that do not directly involve a
monetary injection into the economy. Rather, it is designed to lower barriers to
investment and to improve the management of resources and the system-wide efficiency
in the economic and financial systems by modifying the regulatory frameworks of each

area of intervention accordingly.

This report is structured as follows. In Section 2 we present an overview of the building
blocks of the RHOMOLO model and its theoretical foundation. Sections 3, 4, 5, 6, and 7
present the analysis related to the CMU, the SMS (first the Start-up and Scale-up
initiative and then the procurement package), the DSM, and the Energy Union,

respectively. Finally, policy conclusions and further steps are discussed in Section 8.
2 Building blocks of the RHOMOLO model

In this section we present an overview of the RHOMOLO-V3 model. A full model
exposition can be found in Lecca et al. (2018). The theoretical structure of the model is
common to other numerical general equilibrium model, with its key distinguishing
feature being its geographical granularity. The economy consists of a set of 267 EU

NUTS2 regions plus one single exogenous region representing the rest of the World.

! These have been discussed and agreed with the competent European Commission services in advance.



The model has a set of different economic sectors (also called industries), with a subset
of these operating under monopolistic competition a la Dixit and Stiglitz (1977). In each
region and sector, identical firms produce a differentiated variety, which is considered as
an imperfect substitute for the varieties produced within the same region and elsewhere.
The number of varieties in the sectors is endogenous and determined from the zero-
profit equilibrium condition (according to which profits must be equal to fixed costs). In
turn, this means that, in equilibrium, prices equal average costs. In the rest of the
sectors, firms operate under perfect competition. Currently, RHOMOLO is disaggregated
into 267 EU regions and 10 NACE rev.2 economic sectors: A, B-E, C, F, G-I, ], K-L, M-N,
0-Q, and R-U (see Table 2.1). Typically, we assume the following sectors under perfectly
competitive market structure: A, 0-Q, and R-U. The rest are treated as imperfectly

competitive sectors.

Final goods are consumed by households and government (in the form of private and
public capital goods), whilst firms consume intermediate inputs. Regional goods are
produced by combining value added (labour and capital) with domestic and imported
intermediates, creating vertical linkages between firms. This means that the spatial
configuration of the system of regions has a direct impact on the competitiveness of
regions because firms located in more accessible regions can source their intermediate

inputs at lower prices and thus gain larger market shares in local markets.

Trade both between and within regions is costly, implying that the shipping of goods
entails transport costs assumed to be of the iceberg type as in Krugman (1991).
Transport costs are identical across varieties but specific to sectors and trading partners

(region pairs).

Regarding the labour market setup, the model distinguishes three different labour
categories which correspond to the level of skill or education: low, medium, and high.
For each labour type, the default wage setting relationship is represented by a wage
curve (Blanchflower and Oswald 1995), whose implication is that lower levels of

unemployment increase the workers' bargaining power, thereby increasing real wages.

Government expenditure includes current consumption on goods and services, capital
expenditures dedicated to public infrastructure, and net transfers to households.
Revenues are generated by labour and capital income taxes on household income and
indirect taxes on production. In the simulations reported here, government spending is
typically considered an exogenous policy variable. If the government runs a balanced

budget, and therefore the government deficit is fixed, either part of government



spending or any of the income tax rates have to adjust endogenously in order to satisfy

the government budget constraint.

Last, the model is recursively dynamic with myopic expectations, and it is solved

sequentially with stocks being upgraded at the beginning of each year.

The RHOMOLO model briefly described here is used to evaluate all the policy initiatives
related to the CMU, the SMS, and the DSM. However, for the case of Energy Union we
adopt a modified version of RHOMOLO where all supply constraints are removed and
direct input substitution effects are neglected. The model is thus transformed in a
conventional Inter-Regional Input-Output (RHOMOLO-IO) model where the price

elasticity of supply is infinite and the price elasticity of demand is zero.

Table 2.1: Sectoral classification used in RHOMOLO

CODE Sectors' description
NACE
REV 2

A Agriculture, Forestry and Fishing

B-D-E Mining and Quarrying + Electricity, Gas, Steam and Air Conditioning Supply +
Water Supply; Sewerage, Waste Management and Remediation Activities
C Manufacturing

F Construction
G-1 Wholesale and Retail Trade; Repair of Motor Vehicles and Motorcycles +
Transportation and Storage + Accommodation and Food Service Activities
J Information and Communication

K-L Financial and Insurance Activities + Real Estate Activities

M_N Professional, Scientific and Technical Activities + Administrative and Support
Service Activities

0-Q Public Administration and Defence; Compulsory Social Security
+ Education + Human Health and Social Work Activities

R-U Arts, Entertainment and Recreation + Other Service Activities + Activities of
Households As Employers; Undifferentiated Goods- and Services-Producing
Activities of Households for Own Use + Activities of Extraterritorial
Organisations and Bodies

3 CMU analysis

The development of the CMU is based on a number of proposals whose macroeconomic
impact cannot in principle be routinely and explicitly analysed in standard general
equilibrium models. For instance, some of the legislative proposals imply strengthening
and expanding the role of the European Securities and Markets Authority (ESMA); others
(European Commission 2015a, 2015b, 2017, and 2018a) entail distinctive regulatory
legislations such as Regulation (EU) 2017/1129 amending the former regime for
securitisation, and Regulation (EU) 2017/1991 creating a new regime for European

venture capital funds and establishing the European Social Entrepreneurship Funds.



In this section we evaluate the macroeconomic impact of removing national regulatory
barriers to facilitate cross-border activity and investment within the EU capital market
using the RHOMOLO modelling framework and taking advantage of the current
macroeconomic and financial economic literature. In particular, we hereby concentrate

on the evaluation of the following proposals:

i. the proposal for a Regulation on crowdfunding (and a corresponding amendment
to Directive 2014/65/EU on the Markets in Financial Instruments MIFID II);
ii.  the proposal to facilitate cross-border distribution of investment funds;
iii.  the proposal on the assignment of financial claims and a guidance on third party

effects of securities to improve legal security for cross-border investment.

The broad idea behind such a proposed regulatory framework is to create the necessary
incentives to improve the market-based financial system as a complement of bank-based
finance of investments (Veron and Wolff 2015; Quaglia et al. 2016; Sapir et al. 2018;
ESRB 2014). This should improve the efficiency of the whole EU financial market and
reduce the price of capital, as postulated by most of the theoretical constructions
adopted in the current economic literature on the deepening and integration of the EU
capital market though the decrease in the cost of capital is rather modest according to
Bekaet and Harvey (2000). Essentially, standard neoclassical theory predicts positive
growth effects from more integrated financial markets based on the reduction of capital
cost driven by capital flows moving from capital-abundant regions towards capital-scarce
ones. However, the existing empirical evidence does not unambiguously confirm this
theoretical finding and tends to conclude that there are only limited effects at best. For
instance, Bekaert et al. (2005) and Quinn and Toyoda (2008) find positive growth
effects, but Rodrik (1998) and Edison et al. (2002) only find mixed effects. On the
contrary, Bhagwati (1998), Neumann et al. (2009), Stiglitz (2004), and Levchenko et al.
(2009) find negative effects of financial integration on growth through the reduction of

the cost of capital.

An alternative transmission channel has been identified by Gehinger (2013) who, in the
European context, finds financial openness to be able to generate a strong positive
impact on economic growth and factor productivity. Other studies affirm that financial
openness directly affects factor productivity by stimulating financial development (see,
among others, Raian and Zingales 2003). According to Gourinchas and Jeanne (2006),
analysing the effects of international financial integration on productivity is more
important than examining its investment growth effects. Typically, financial openness is
expected to have a positive impact on productivity via a better and more efficient

allocation of resources (Kose et al. 2009; Mishkin 2006), as well as due to easier access



to investment opportunities (Giannetti et al. 2002). Furthermore, financial openness may
result in less capital constraints, permitting the economy to engage in more productive
investments (Acemoglu et al. 2006; Acemoglu and Zilibotti 1997). In addition, capital
account openness may spur financial development (Baltagi et al. 2009; Klein and Olivei
1999). According to Hsu et al. (2014), innovation companies need a developed financial
equity market to attract more funds for more innovative projects with higher risk and
expected returns. In fact, a well-developed financial system would also ensure the
availability of more funds for innovative companies that are more productive and ensure
long term growth. More freedom in financial transactions contributes to a better risk
diversification and encourages foreign investors to shift at least part of their investments
from safe and low-yield to risky but more profitable locations (Obstfeld 1994; Sandri
2010).

In line with the economic literature summarised above, productivity shocks appear to be
the most appropriate transmission channel to evaluate the potential impact of more
integrated capital markets in the European Union. Thus, we frame our simulation
strategy in accordance to this approach within RHOMOLO. In particular, we aim at
capturing the system-wide impact of greater financial openness within the EU through

changes in TFP.
3.1 Simulation setup

We assess the potential economic impact of proposals i, ii, and iii reported in the
previous section by implementing a permanent TFP shock in the RHOMOLO model. Such
a shock is based on Gehinger (2013) who estimates the impact of financial openness on
TFP growth, that is the TFP elasticity to financial openness. To the best of our
knowledge, this study is the most up-to-date analysis measuring such elasticity in
relationship with the EU capital market. The estimated elasticity is equal to 0.043 with a
standard error of 0.012 (Gehinger 2013, Table 2). Applying such elasticity to the time
series index of financial openness by Chinn-Ito (2008) and data on TFP levels for the 28
Member States (MS) from 1996 to 2017 (AMECO database), we are able to reconstruct
the evolution of TFP up to 2017 for each of the 28 EU MS solely driven by financial

integration.

We simulate three alternative scenarios, Low, Central, and High, based on the
uncertainty attached to the estimated TFP elasticity to financial openness quantified via
the standard deviation associated to the point estimate by Gehinger (2013). Namely, for
the construction of the Central scenario we use the point estimate of 0.043, while the

Low and High scenarios use the point estimate -/+ two standard deviations, respectively.



The three newly created TFP series (one for each scenario) are thus taken as benchmark

to include the TFP shocks in the model.

The idea behind our simulation is the following: we assume that the further development
of the capital markets union associated to the regulatory proposals on cross-border
activities may exert effects comparable to those observed during the 3 years either
before the adoption of the euro (for the old EU MS) or before the entrance into the EU
(for newer MS). Thus, we proceed as follows: for the MS that adopted the euro in 1999,
the TFP shock is defined as the period by period percentage changes computed during
the period 1997-1999 with respect to the 1996 TFP level (bear in mind that such
changes are solely due to financial openness by construction, as explained above). The
third and last period's TFP change is then kept as a permanent shock in the model. We
use the same approach for the MS such as Denmark, Sweden and UK that have
negotiated the right to opt-out from participation to the Eurozone. For the MS that joined
the EU at a later stage, and are therefore still in the adjustment phase, the TFP shock is
created using a different reference period which is the three years preceding the
entrance in the EU. For instance, Romania is an EU MS since 2007, it is currently outside
the Eurozone, but committed to the adoption of the euro once it fulfils the necessary

conditions. In this case, the reference period is 2005-2007.
3.2 Results

The immediate effect of a positive TFP shock is a fall in the price of both capital and
labour. Lower production costs cause an increase in the demand of labour and capital
increasing therefore production in real terms. The lower cost of the primary factors of
production drives a general reduction in the price of commodities producing positive
terms of trade effects particularly towards the rest of the World (ROW) and improving
the competitiveness of EU regions through positive changes in exports, stimulating

economic growth even further.

The adjustment mechanisms described above are reflected in the numbers reported in
Table 3.1 showing the percentage deviations from the initial steady-state of some key
economic variables for the following years: 2020, 2025, and 2030.2 We observe a sharp
increase in GDP and employment by period 2020, two years after the implementation of
the policy, in all three scenarios. In the other periods we estimate even bigger changes
in GDP and employment, meaning that the economy expands further period by period
through capital accumulation. Not surprisingly, the magnitude of the impact is different

depending on the adopted scenario. In 2030, the GDP is likely to increase by between

2 The variables are the following: Gross Domestic Product (GDP), employment, household consumption,
exports to the ROW, and the consumer price index (CPI).



0.21% and 0.75%, with the central estimates being equal to +0.48% with respect to the
initial steady-state. As for employment, our modelling simulations suggest a minimum
impact of +0.07% and a maximum impact of +0.26% from the initial steady-state
(corresponding to 147 and 547 thousand FTEs respectively), with the central estimate

being equal to +0.17 (equivalent to 353 thousand FTEs).

Table 3.1: Macroeconomic impact on key economic variables (percentage changes from
initial steady-state) - Low, Central, and High scenarios

Low Scenario Central Scenario High Scenario
2020 2025 2030 2020 2025 2030 2020 2025 2030
GDP 0.15 0.19 0.21 035 0.44 048 054 0.68 0.75
Employment 0.03 0.06 0.07 0.08 0.14 0.17 0.12 0.21 0.26
Household consumption 0.09 0.13 0.15 0.20 0.29 0.33 0.32 0.46 0.52
Export to the ROW 0.29 0.34 037 066 0.76 0.83 1.03 1.19 1.30
CPI -0.09 -0.10 -0.10 -0.21 -0.22 -0.23 -0.33 -0.34 -0.36

Interestingly, the employment changes are lower than those of GDP, meaning that
capital is increasing proportionally more than GDP. This reflects substitution effects in
favour of capital generated by a relatively greater reduction of the price of capital

compared to the price of labour, both measured in efficiency units.

Our results also suggest that household consumption benefits from the policy shock. The
fall in prices generates an increase in real income that can be used by consumers. The
price reduction also provides an additional stimulus to exports. The EU economy thus
becomes more competitive, increasing its exports to the ROW by 0.37%, 0.83% and

1.3% under the Low, Central and High scenario, respectively.

With the aim of identifying the sources of the increased competitiveness at the regional
level, in Figure 3.1 we plot changes in the regional GDP (horizontal axes) against
changes in exports (vertical axes) obtained under the Central scenario. In almost all
regions, in the short run (Panel a) positive GDP changes are correlated to positive
changes in total export. Both in the short-run (panel a) and in the long-run (panel b) we
observe a positive correlation between changes in the GDP and exports, with the
correlation being weaker in the short-run as supply constraints are in place to mimic
adjustment delays of firms. As explained above, the fall in the price of primary factors
generates a fall in commodity prices boosting regional competitiveness particularly with
the ROW. It is worth noticing that the regions above the fitting lines are those benefiting
the most from such improved competitiveness effects, while the rest of the regions

experience smaller changes in export.



Figure 3.1: Impact on the relative competitiveness of regions: short-run and long-run - Central

scenario
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To summarise, we have reported the expected macroeconomic impact of a number of
proposals by the European Commission aimed at further developing the CMU by
facilitating cross-border activity and investment and diversifying the sources of funding
across the EU. Our results suggest that such measures might have in the long-run

extensive positive effects in terms of GDP, employment, and competitiveness gains.

Our simulation strategy starts from an empirically-based transmission channel
suggesting that improved accessibility and diversification of the financial system is
strongly linked with the factors' productivity. The source of such an effect lies in a more
efficient allocation of resources that is likely to arise under a more open/integrated

financial system.

We made a number of assumptions in the preparation of our simulation scenarios. In
particular, we assumed that the further development of the CMU may have effects

comparable to those observed during the 3 years either before the adoption of the euro



(for the old EU MS) or before the entrance into the EU (for newer MS). We believe this
assumption to be reasonable in the context of the current economic evidence and given
data availability constraints. Besides, we manage the uncertainty related to the
assumptions we made by providing a range of estimates by using different values for the
key TFP elasticity. We are therefore confident that the sign, direction, and magnitude of

the impact are likely to fall in the ranges reported above.
4 SMS analysis - Start-up and Scale-up initiative

The Start-up and Scale-up EU initiative aims to create a favourable environment to
innovation, entrepreneurship, and competitiveness (European Commission 2016a and
2016b). With this initiative, the European Commission is determined to eliminate the
administrative and regulatory barriers currently existing in the fragmented EU Single
Market that may particularly constraint start-up and scale-up companies in their growth
potential. The initiative brings together a number of new actions that complement
existing EU funding instruments such as the EFSI and regulatory frameworks such as the
SMS, the DSM, and the CMU. In particular, the Start-up and Scale-up EU initiative

addresses the following issues:

i. improved access to finance. The European Commission, as part of the CMU Action
Plan, together with the EIB Group, has launched a Pan-European Venture Capital
Fund of Funds to attract private funding from institutional investors into the EU
venture capital asset with the aim to help innovative start-up to scale up, create
sustainable jobs, and increase the value of firms in the market. The EU provided
an initial investment of €400 million which is expected to trigger around €1.6bn in
venture capital funding over the period 2018-2020 (European Commission
2018b);

ii. second chance for entrepreneurs. The Commission intends to help firms in

financial difficulties through a legislative proposal on insolvency law;

iii.  simpler tax filings. The Commission is committed to modernise and simplify the
Value Added Tax (VAT) system reducing complexity and fragmentation at the EU
level. It will reduce tax compliance costs making cross border trade more

attractive to start-ups.

In this section we only focus on the macroeconomic impact of improved access to
finance for start-ups (i). The remaining two actions (ii and iii) are still under discussion,
and there are not enough details to allow us to set up an analysis capable of quantifying

the direct economic impact of these initiatives.
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We simulate an improved access to finance for start-up companies using the spatial
economic model RHOMOLO. The increased access to finance for start-up companies
should increase direct investments and help these companies to scale-up, generating in
turn additional positive impacts in the whole economy. We identify in the change of the
model's calibrated risk premium (RP) the more appropriate transmission channel to
evaluate the potential economic impact of greater accessibility to finance for small and

innovative companies.

The RP is a parameter calibrated as the difference between the market return and the
risk free rate.® By reducing this gap, we immediately impose a fall in the user cost of
capital which increases the profitability of the latter. The direct impact therefore entails a
less expensive capital that stimulates investments, capital accumulation and raises the

capital/labour ratio in regional economies.

Given the features of the RHOMOLO model, the immediate positive incentive on
investment produces both direct demand- and supply-side effects. However, in order to
reflect delays in agents' response, in the first period of the simulations we impose short-
run capacity constraints, meaning that accumulation of capital stock is prevented in this
time frame. This means that in the first period of simulation the economy responds to
the shock as if it was in operation a conventional demand-side shock with no direct
supply-side response. In the next periods, the demand-side effect of the shock is also
accompanied by direct supply-side effects through increased capital stock. The reader
should bear in mind that this combination of demand- and supply-side shocks has two
conflicting effects on commodity prices. The demand-induced type of shock puts initial
upward pressure on prices, but then capital accumulation puts downward pressure on

prices of goods. The final impact is naturally a generalised fall in all prices.
4.1 Simulation setup

The European Commission believes that the initial contribution of €400 million to the
Pan-European Venture Capital Fund-of-Funds programme can generate an additional
€1.6 billion of venture capital assets from private sources over the period 2018-2020
(European Commission 2018b). The Fund-of-Funds is then expected to trigger in the
future an estimated €6.5 billion of new investment in breakthrough innovation projects
by start-ups with potential to grow across Europe (European Commission 2016a). We
therefore translate a potential availability of funds of around €500 million per year into a

fall in the actual price of capital through a reduction in the market RP. We then run the

3 Although in the calibration each regions start with the same risk free return, the market return is different
across regions in order to accommodate capital terminal conditions. Therefore, each region has a different level
of RP in the initial steady-state.
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shock forward up to year 2030 implicitly assuming a total cumulative investment shock
of €6.5 billion.

It has been estimated that only few start-ups survive beyond the critical phase of 3
years (European Commission 2016b). In order to reflect the current and potential
survival rates we build the following Low, Central and High scenarios. In the High
scenario we assume that all firms will be able to survive and scale-up. This is a very
ambitious objective and, correspondingly, a fairly generous assumption. However, we
base our hypothesis on the fact that the Start-up and Scale-up Initiative is only one of a
number of existing actions (such as the CMU, the SMS, and the DSM) that the European
Commission is determined to implement to allow start-ups to grow and do business
across Europe. Under the Central scenario we instead assume that, after 3 years, 25% of
start-up companies will face bankruptcy and will dissipate all the accumulated assets.
Under the Low scenario, we assume that there would be an additional 25% of start-ups

unable to survive beyond the 6th year.
4.2 Results

Figure 4.1 plots the percentage changes of EU GDP from the initial steady-state obtained
under the three scenarios. According to our simulation exercise, we observe a
permanent economic expansion in all three scenarios, with the GDP increase expected to
lie between 0.02% and 0.036% from base year values in year 2030 (corresponding to
€2.8 and €4.7 billion added to EU GDP, respectively). Furthermore, as depicted in Figure
4.2, our modelling experiment suggests a sharp increase in employment by period 2020,
two years after the implementation of the policy, in all three scenarios. In the other
periods, we estimate even bigger changes in employment, meaning that the economy
expands further period by period through capital accumulation. Not surprisingly, the
magnitude of the impact is different depending on the adopted scenario. In 2030,
employment is likely to increase by between 30 and 50 thousands FTEs with the central

estimates being equal to 40 thousands FTEs with respect to the initial steady-state.
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Figure 4.1: Macroeconomic impact on GDP (Percentage changes from initial steady state) - Low,

Central, and High scenarios
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Figure 4.2: Macroeconomic impact on employment (thousands of FTEs) - Low, Central, and High
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To allow the reader to better understand the adjustment mechanisms underlying the
model, in Figure 4.3, we plot the percentage changes from the initial steady-state of
selected variables for the EU as a whole obtained under the Central scenario. We can see
that GDP, employment and household consumption all increase period by period
eventually settling to a new steady-state where all variables grow at a constant rate. We
observe that in the first period the change in GDP is slightly lower than that of
employment. However, from period 2 onwards, the opposite is true. In the first period,
the supply of capital is fixed: thus, the additional demand of capital is fully offset by an
increase in the rate of return to capital making labour the only alternative. From period 2

onwards, constraints on capital are relaxed and substitution away from labour becomes
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effective and driven by a fall in the price of capital. This also means that, as soon as

capital accumulates, the capital labour ratio increases over time.

Exports to the ROW are below base year values until 2026. We indeed observe a loss in
competitiveness as a result of an increase in prices, as shown in figure 4.3 by the CPI
curve. After 2026, prices fall below their base year values and positive competitiveness
effects come into play, in turn rising exports to the ROW. The fall in prices also
generates an increase in real income that makes available additional resources to
consumers. Indeed, household consumption is increasing over time until settling in 2030
at 0.018% from base year values. It is worth noticing that consumption and export
increase less than the GDP. The corresponding curves expressed in percentage
deviations from steady-state are below the GDP curve. Given that government
expenditure in this run has been exogenously fixed, the GDP increase is dominated by a

massive rise in investments.

Figure 4.3: Macroeconomic impact on selected key variables (percentage changes from initial

steady state) - Central scenario
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To summarise, we have reported the expected macroeconomic impact of the Pan-
European Venture Capital Fund of Funds launched by the European Commission in
cooperation with the EIB and the European Investment Fund (EIF) on November 22™
2016 in the context of the ‘the Start-up and Scale-up initiative’. Our results are based on
the expectation that the Venture Capital Fund of Funds will be able to generate and

allocate €6.5 billion of investments by 2030. Our modelling strategy assumes €500
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million of allocated investments each year until 2030. The estimated GDP effects by
2030 are in the range of €2.8-4.7 billion, while the number of new jobs created could be
up to 50 thousand. As for any modelling simulation scenario analysis, a number of
assumptions have been made and therefore these results should be regarded with

caution.
5 SMS analysis - Procurement package

With the aim to develop and reinforce the SMS (European Commission 2015c), the
European Commission is promoting a number of initiatives with the purpose of removing
obstacles to investments within the Single Market. The objective of one of these
initiatives is to help national governments and local authorities in managing large
procurement projects (European Commission 2017b) by assisting them in the phases of
initial procurement procedures, projects' evaluation, and applications of best practices to
handle major cross-border projects. The aim of this ex-ante mechanism is to improve
both the effectiveness and the attractiveness of public spending of MS. The
implementation and application of this initiative has the potential of generating
substantial benefits in terms of growth and jobs driven by efficiency improvements in the
public sector that are expected to spread to all the other sectors of the economy.
According to the economic literature (see, among others, Aschauer 1985 and 1988), the
productivity of public investment has a powerful impact on the productivity of the whole

economic system.

This section explains how we evaluate the economy-wide impact of the ex-ante
mechanism in public procurement by using the RHOMOLO model. Note that we only
focus on public capital expenditures, given that the policy mentioned above aims at
improving procurement procedures for cross-border and large public infrastructure

projects.
5.1 Simulation setup

We initially run a baseline scenario that consists of a permanent increase in public capital
expenditures. In such baseline, the efficiency of public capital, defined as the output
elasticity of public capital, is set to its default model value of 0.1.* We then compare the
baseline with a set of counterfactual scenarios involving an increase in efficiency of
public capital that is assumed to be due to the policy introduced above and whose
magnitude is based on the potential efficiency gains in public investments estimated in

IMF (2015) and on the cost saving estimates of public procurement made by Europe

4 Estimates of the output elasticity of public capital are taken from Bom and Ligthart (2014).
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Economics (2006) and Vogel (2009). Our objective is to evaluate and explore the effects
of the increase in public sector productivity by manipulating the output elasticity of
public capital in the production function. Higher values of this elasticity generate positive
output and income effects, thereby increasing the attractiveness of public investments.
Results will be presented in terms of additional GDP and jobs with respect to the baseline

scenario.

We construct three alternative scenarios, Low, Central, and High, depending on the
assumed changes in efficiency of public capital. Our hypotheses are based on estimated
potential efficiency gains in public investments and costs savings in public procurements.
In an assessment of the quality of public investment management practices, the IMF
(2015) finds that the average efficiency gap in public investment efficiency for the EU28
countries is 15%. Hence, the average EU28 country is 15% from an estimated public
investment efficiency frontier.> In its analysis, the IMF suggests that up to two-thirds of
the efficiency gap could be closed by strengthening the public investment management
institutions. A survey-based analysis contained in Europe Economics (2006) estimates
that costs savings related to transparency and competition in public procurement can

range between 2.5%-10%.°

We translate the estimated efficiency gains and cost savings into changes in public
capital efficiency by taking into account two additional measures: the country-specific
share of large cross-border procurement projects over total public procurement, and a
country index of administrative performance. This means that the efficiency
improvement n that we assume in the simulation scenarios, that is the change that we

apply to the output elasticity of public capital, is defined by equation (5.1) as follows:

n = paq -1
where p is the efficiency improvement that we expect with the fully operative new
regulation on public procurement; a is the share of the value of the procurement
projects over total procurement that may benefit by the ex-ante mechanism; and q is a
parameter employed to allow for larger positive effects to countries currently

characterised by relatively worse administrative performances, and lower positive effects

to well-performing countries which are therefore already close to the efficiency frontier.

® Estimates of the public investment efficiency index and the efficiency gap for the EU28 MS based on IMF
(2015) were kindly provided by Gerd Schwartz and Geneviéve Verdier from the IMF.
¢ These estimates are based on 2002 contract values (Europe Economics 2006).
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Table 5.1: Data used in the construction of the scenarios and estimated changes in the output
elasticity of public capital

Indirect Direct cross- Index of Scenarios: Changes in output
cross-border  border share admin. elasticity %

share of of value of | performance

value of awards

awards

Low Central High

Austria 19.8 5.2 1.2 0.8 1.2 1.5
Belgium 36.1 5.1 0.7 2.9 4.5 5.8
Bulgaria 15.4 4.5 0.8 1.4 2.2 2.8
Croatia 17.4 4.7 0.8 1.3 2.1 2.7
Cyprus 5.9 13.8 1.3 0.6 0.9 1.2
Czech R 30.2 3.0 1.1 1.7 2.6 3.3
Denmark 16.7 4.8 1.2 0.9 1.3 1.7
Estonia 22.3 7.4 1.3 0.9 1.4 1.8
Finland 24.0 2.9 1.3 0.8 1.3 1.6
France 12.2 1.8 0.7 1.0 1.5 2.0
Germany 16.0 2.1 1.0 0.9 1.4 1.8
Greece 11.5 3.4 1.0 0.9 1.4 1.8
Hungary 22.5 3.6 1.1 1.3 2.0 2.6
Ireland 20.8 10.0 1.2 1.2 1.9 2.5
Italy 24.2 2.6 0.5 1.9 2.9 3.8
Latvia 16.0 3.2 1.0 1.0 1.5 1.9
Lithuania 20.9 7.1 1.0 1.7 2.6 3.4
Luxembourg 18.7 13.3 1.1 1.6 2.5 3.2
Malta 6.0 19.6 1.1 1.0 1.6 2.0
Netherlands 17.5 2.8 1.2 0.8 1.3 1.6
Poland 23.2 1.9 0.9 1.5 2.3 3.0
Portugal 25.9 6.8 1.1 1.3 2.0 2.6
Romania 24.0 7.1 0.6 2.2 3.4 4.4
Slovakia 24.4 6.4 1.0 1.8 2.9 3.7
Slovenia 17.4 7.8 1.1 1.3 2.0 2.5
Spain 27.0 1.2 0.8 2.0 3.1 3.9
Sweden 20.4 3.4 1.2 1.0 1.5 1.9
UK 22.3 2.5 1.0 1.5 2.3 3.0

To the best of our knowledge, there are no estimates on the numbers and values of the
large procurement projects that are expected to be directly impacted by the policy. For
this reason, a is proxied with the direct and indirect cross-border procurement projects'
shares of the total value of contracts awarded between 2009 and 2015. We report such

numbers (found in European Commission 2017c) in the first two columns of Table 5.1.

The parameter q is derived from an index of country administrative performances. The

numbers reported in the third column of Table 5.1 are taken from Afonso et al. (2005)
for the older EU MS and from Afonso et al. (2010) for the newer MS. We create cut-off

17



points for the distribution of the performance index across regions by splitting the
sample into quintiles. We then assign the following values to g: 0.6 to the 1st quintile
(good performers, that is associated with the highest values of the index), 0.8 to the 2nd
quintile, 1.0 to the 3rd quintile, 1.2 to the 4th quintile and 1.4 to the 5th quintile (bad
performers, that is associated with the lowest values of the index). This allows public
investment to be more attractive in countries where public sector efficiency is relatively
lower. Essentially, we expect larger marginal benefits in those MS which currently are

relatively bad performers.

In the construction of the three simulation scenarios, the parameters a@ and g remain

fixed while the efficiency improvement p varies as follows: 0.05 in the Low scenario,
0.075 in the Central scenario, and 0.10 in the High scenario, reflecting alternative
hypotheses on the expected efficiency increase related to the implementation of the
policy (with 10% being the maximum expected increase). The full changes implemented

in our model simulations can be found in the last three columns of Table 5.1.

It is interesting to quantify the cost saving implied by our scenarios, that is the amount
of money saved thanks to fully functioning better public procurement procedures. Given
the estimates reported in Table 5.1 and applying the shares of expected public
investments directly affected by the ex-ante mechanism on the calibrated public
investments in RHOMOLO, the cost saving associated to the policy analysed here
amounts to €4 billion under p = 0.1 (High scenario), to €3 billion under p = 0.075
(central scenario), and to €2 billion under p = 0.05 (Low scenario). These numbers are
consistent with the estimates made by European Commission (2015d), from which we
quote the following: "Public procurement uncertainties contribute to the general cost
overruns. Considering that 9 out of 10 big transport infrastructure projects run over
budget on average by 28%, the overall cost increase of projects above €700 million
registered in TED could amount up to €4 billion per year. Although the factors leading to
overruns are many, improving this situation even marginally, due to better public

procurement procedures, can imply large savings for taxpayers."

Our scenarios are built specifically for the 28 MS. However, the RHOMOLO model is
disaggregated into 267 NUTS 2 regions, therefore all the regions belonging to the same

country received the same country-specific shock.
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5.2 Results

Table 5.2 contains the results of the three scenarios expressed in terms of percentage
changes from the initial steady-state for GDP and employment for the years 2020, 2025,
and 2030.

Table 5.2: Macroeconomic impact on GDP and
employment (percentage changes from initial
steady state) - High, Central, and Low scenarios

2020 2025 2030

High
GDP 0.0017 0.0047 0.0074
Employment 0.0004 0.0015 0.0025

Central

GDP 0.0013 0.0037 0.0057
Employment 0.0003 0.0011 0.0020

Low

GDP 0.0010 0.0026 0.0041
Employment 0.0002 0.0008 0.0014

Our simulations suggest that, under the Central scenario, improvements in public
procurement procedures could result in a GDP rise of 0.0057% by 2030 from its base
year values, with a potential range lying between +0.0041% and +0.0074%.
Furthermore, we show that augmenting public sector efficiency is effective and able to
generate a significant amount of additional jobs. By 2030, employment is expected to
increase by an amount ranging between +0.0014% and +0.0025%, with the middle
point estimate being around 0.002%. Figure 5.1 shows that the number of additional
jobs increases constantly period by period. Under the Central scenario, the system-wide
impact on jobs yields 4.2 thousand FTEs by 2030. In the same year, the estimated
interval is in the range of 3.0-5.4 thousand FTEs depending on the assumed intensity of

the efficiency improvement.

19



Figure 5.1: Additional FTEs (thousand) with respect to the steady state - High, Central and Low

scenarios
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As for the sectoral impact of the policy shock, the Primary (A and B_E) and the
Manufacturing sectors appear to benefit relatively more than the service sectors as
suggested by Figure 5.2 plotting the percentage changes from the steady state for the
three scenarios and for the years 2020, 2025, and 2030.

According to our analysis, EU households are likely to benefit from the ex-ante
mechanism for public procurement. Figure 5.3 shows the gains in household
consumption stemming from general equilibrium efficiency improvements. This result is
not unexpected, since efficiency improvement in the public sector is likely to spread
through the economy thanks to the fall in commodities prices that makes real wages and

real income of households increase.

Figure 5.2: Sectoral output effects (percentage changes from initial steady-state) - Central scenario
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Figure 5.3: Impact on household consumption (percentage changes with respect to the steady

state) - Central scenario
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As already mentioned above, the increase in public capital efficiency is expected to
generate system-wide efficiency gains. This means that the economy becomes more
competitive through positive terms of trade effects. In Figure 5.4 we plot the
competitiveness effects and the potential improvement in the current account generated
by the implementation of the EU initiative on public procurement with positive effects on
public sector efficiency. The bars represent the percentage deviations from the baseline
in the exports to the rest of the world following the assumed improvement in public
sector efficiency. The blue line represents the related current account improvements.
Thus, our modelling experiment suggests that the EU as whole could gain quite
significant benefits from an efficiency improvement in the public sector in terms of
competitiveness and current account surplus. Positive competitiveness effects boost the
economy even further by increasing the GDP multipliers and the potential for additional

jobs.

Figure 5.4: Competitive gains and current account improvements (percentage changes from initial

steady state) - Central scenario
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To summarise, we have reported the expected macroeconomic impact of the ex-ante
mechanism proposed by the European Commission in order to improve public

procurement procedures of the EU MS, an initiative developed to remove obstacles to
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investments within the SMS. The estimated macroeconomic impact is based on robust
empirical evidence found in the literature. In particular, in order to set up our policy
simulation we start with existing estimates of cost savings in public procurement brought
about by more transparency, better discipline, and the adoption of best practice in the
selection and evaluation of major cross-border infrastructure projects. We believe that
the cost saving estimates reported by Europe Economics (2006) are a good match for
what can be reasonably expected should the ex-ante mechanism envisaged by the
European Commission become fully operational in the context of the Single Market.
Based on RHOMOLO calibrated data, the cost savings associated with that policy would
range from a minimum of €2 billion to a maximum of €4 billion. Translating these
numbers in terms of further system-wide economic effects through model simulations,
this results in an estimated increase in GDP by 2030 of 0.0074% in the High scenario
(corresponding to 966 million), and of 0.0041% in the Low scenario (corresponding to
532 million). As far as employment is concerned, our simulations suggest an increase of
jobs of 4.2 thousand FTEs by 2030 in the Central scenario, with a Low-High range
between 3.0 thousand and 5.4 thousand FTEs.

Some caveats are required. In the absence of precise information of the cost savings
expected by the implementation of the policy, we approximate the efficiency gains
measure with estimates found in previous works. To keep the uncertainty at the
minimum, we provide three scenario outcomes reflecting three levels of achievable
efficiency gains. However, we believe that the estimates used are in line and consistent
with the first approximations contained in European Commission (2015d). Moreover, this
evaluation focuses only on one potential channel of public sectors efficiency gains.
Potentially, there could be a number of distinctive channels, though minor, that might be

appropriate to consider in future works.
6 DSM analysis

The Digital Single Market (DSM) strategy put forward by the EU Commission in 2015
(European Commission 2015e) has the objective to improve the digitalization of the
economy by reinforcing the Information and Communication Technology (ICT) sector
through a set of rules and proposals that create the incentives for strengthening and
advancing cross-border digital activities for consumers and businesses. It has been
estimated that EU consumers could save €11.7 billion (European Commission 2015e)
each year if they could choose from a full range of EU goods and services when shopping
online. The overall and additional annual impact on GDP is expected to amount to €415
billion (Boston Consulting Group 2016). The estimated impact is derived from a study by

the European Parliamentary Research Service (2017) and is based on a combination of
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existing research conducted by Copenhagen Economics (2010) and GHK Consulting Ltd.
(2014).

This estimate represents only the direct impact of a fully functioning DSM. In this note
we complement such economic evaluation by focusing on the indirect economy-wide
structural effects of changing the regulation for cross border digital activities. Thus, we
do not evaluate separately all the regulatory measures proposed under the DSM strategy
of the European Commission. Rather, we use a general approach by making assumptions
on the link between the economy and the DSM-related initiatives such as the Artificial
Intelligence communication adopted in April 2018 (European Commission 2018c), the
proposal for a regulation on a European electronic communication code (European
Commission 2016c), and the data proposals such as the regulation on the free flow of
non-personal data (European Commission 2017d) and the re-use of public sector

information (European Commission 2018d).

We carry out our economic analysis by using the RHOMOLO model, which is particularly
suitable for this type of analysis as it allows capturing both demand- and supply-side
effects of the DSM as well as the geographical spillover effects associated to improved
cross-border digital activities within the EU. We identify two potential transmission
channels through which a fully operational DSM could impact the EU economy. Firstly, it
would reduce non-tariff trade barriers and improve allocative efficiency for cross border
digital activities, leading to a cost reduction for firms and final consumers when
purchasing digital services. Secondly, it can potentially spur efficiency gains in the use
and provision of digital services. The latter are in our analysis captured by a TFP shock to
the overall economy. Consequently, we expect substantial and wide competitiveness
effects as a result of the DSM strategy mainly driven by a fall in domestic prices (not

only in the ICT sector).
6.1 Simulation setup

The estimated reduction in cost from a fully functioning DSM is converted into a
reduction in non-tariff trade barriers both for transactions within EU MS and for trade
between EU MS. In RHOMOLO this is done by reducing the iceberg type trade costs such
that the total reduction in trade costs within and between EU MS corresponds to the
expected cost reduction from DSM. This causes a fall in prices which benefits firms in all

business sectors as well as final consumers in the economy.

Furthermore, it is assumed that the DSM leads to an improvement in TFP. The change in
TFP is introduced into the model by using a simple accounting approach according to

which the pre-identified direct impact of DSM is assumed to directly augmenting the
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value added in the economy. The period by period TFP improvement is then calculated
as follows:

8 (6.1)

A=37
where A represents the change in TFP; Y is total value added; Z is the regionalised direct
impact of DSM; and & is the output elasticity derived from Kancs and Siliverstovs (2016)
adjusted for ICT intensity. We furthermore assume that the gains from the DSM are split
across the 267 NUTS 2 regions represented in the model proportionally to their shares of
regional GDP to overall EU GDP.” We also assume that all sectors of the economy will be
affected equally from a change in TFP. Although this could be seen as a strong

hypothesis, in fact it is expected that improved efficiency in digital services is likely to be

beneficial for all business sectors and economic activities.

We conduct the impact assessment using three scenarios covering a high, a central and
a low estimate of the impact of DSM. The High and Low scenarios are based on upper
and lower bound estimates which are respectively 30% higher and lower than the mid-
point estimate of €415 billion. To be precise, we simulate the high and low direct impact
of the DSM to be equal to €290 billion and €540 billion, respectively, corresponding to
the range of the estimates found in GHK Consulting Ltd. (2014).

6.2 Results

The aim of this simulation is to add additional insights on the economic evaluation of the
DSM strategy. We focus on the indirect structural effects of the DSM abstracting from
the direct demand effects resulting from public support to ICT investment provided by
other EU policy initiatives. Our analysis supplements the direct impact estimated in EPRS
(2015) and European Commission (2015f).

Table 6.1 shows the effects of changing the regulation for cross border digital activities
under the DSM strategy on GDP and employment for the EU as a whole. The higher
allocative efficiency and the rise in TFP following the implementation of the DSM lead to
a rise in GDP and employment. Our results suggest that the difference in GDP in 2030

with respect to its base year value will range between 0.44% and 0.82%. The changes in

7 Alternatively, we could assume that the gains are higher in the more digitised regions. Operationally we
observe a high correlation between potential gains from DSM allocated using the share of regional GDP over EU
GDP and different measures of digitalisation. Data of digitalisation only partially covers EU regions at the Nuts
2 level. However, comparing the allocations of policy gains for NUTS 2 regions where data is available yields a
correlation between allocation based on internet access and GDP shares of 0.92 and between internet use and
GDP shares of 0.93. Data on digitalisation at the NUTS 1 level covers most EU MS. Considering data available
at the Nuts 1 level yields a correlation between allocation based on internet access and GDP shares of 0.91 and
between internet use and GDP shares of 0.92. Hence, allocating potential gains from DSM using a measure of
digitalisation would not dramatically affect results.
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employment are lower than that of GDP both in the short-run and in the long-run. In
2030, EU employment increases with respect to the base year by between 0.15% and
0.27%. This indicates that capital is increasing more than GDP, signalling higher
substitution effects in favour of the former. In turn, this means that the capital-labour

ratio is increasing over time.

Table 6.1: Macroeconomic impact on EU key
economic variables (percentage changes
from initial steady state) - High, Central, and
Low scenarios

2020 2025 2030

High

GDP 0.63 0.76 0.82
Employment 0.16 0.23 0.27
Export to ROW 0.96 1.22 1.34
Import from ROW -0.08 -0.13 -0.15
Household 0.44 0.54 0.59
consumption

CPI -0.23 -0.27 -0.29
Central

GDP 0.48 0.59 0.63
Employment 0.13 0.18 0.21
Export to ROW 0.74 0.94 1.03
Import from ROW -0.06 -0.10 -0.11
Household 0.34 0.42 0.45
consumption

CPI -0.17 -0.21 -0.23
Low

GDP 0.34 0.41 0.44
Employment 0.09 0.13 0.15
Export to ROW 0.52 0.66 0.72
Import from ROW -0.04 -0.07 -0.08
Household 0.24 0.29 0.32
consumption

CPI -0.12 -0.15 -0.16

Table 6.2 shows the change in EU employment measured in thousands of FTEs. Our
results suggest that implementing the DSM strategy could increase long-term EU
employment by between 307 thousand and 561 thousand FTEs. In the short-term, EU
employment could rise by between 186 thousand and 342 thousand FTEs.
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Table 6.2: Impact on employment
(thousands of FTEs) - High, Central, and Low
scenarios

2020 2025 2030
Employment

High 342 490 561
Central 265 380 435
Low 186 268 307

The change in TFP lowers the price of capital and labour in efficiency unit. This is then
translated in lower commodities prices, making the overall economy more competitive
with respect to the ROW and thus increasing export, reducing imports and boosting the
economy even further as shown in Table 6.1. Consumers will enjoy higher real income

thanks to the fall in prices freeing up additional resources for consumption.

Turning to the sectoral disaggregation, in Figure 6.1 we illustrates the impact on sectoral
output as a result of the operationalization of the DSM. All sectors enjoy substantial
benefits from the DSM. However, we detect larger profitability in Manufacturing,
Primary, Professional services and ICT. The sectors benefitting less are Public services,
Private services and Other services such as recreational activities, art and entertainment

(all belonging to Other Services in Figure 6.1).

Figure 6.1: Macroeconomic impact on sectoral output (percentage changes from initial steady

state) - Central scenario
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To sum up, we have used a simple accounting method to translate the estimated direct
effect of DSM into improvements in allocative efficiency and TFP. Some assumptions
have been made to carry out the analysis, thus caution should be used when using these
results. For example, the share of ICT in total output and the elasticity of ICT in equation
(1) are proxied with R&D intensity and the elasticity of R&D from Kancs and Siliverstovs
(2016). Furthermore, all sectors of the economy are assumed to be affected equally by
the change in TFP generated by the DSM.

The direct impact in the form of cost savings and increased used of digital services has
been estimated to €415 billion (Boston Consulting Group 2016). In this study we have
examined the impact stemming from an increase in allocative efficiency and TFP. In the
analysis we have taken into account the indirect structural effects from the policy
without including any direct demand effects arising from public support to investments in
ICT. These are left out to avoid double counting of public investment support given

through other EU programmes (such as HorizonEurope, EFSI or InvestEU)8.

Our results suggest that increased efficiency from DSM is likely to achieve a long-run
rise in GDP of around €60-110 billion per year. Typically, the magnitude of the structural
changes depends on the extent to which economic agents believe the full realisation of
the policy a credible outcome. We implicitly assume that the policy will be implemented
correctly, uncertainties will be minimized, and MS will implement the digitalization
strategy so to strengthen the reliability of the DSM. Such assumptions are crucial in
order to choose the parameters in equation 6.1 to convert the direct impact into

structural change effects.

Furthermore, in this analysis we have considered two possible transmission channels.
That is to say, the structural effects of digitalization are transferred into the model
through changes in non-tariff trade barriers and through primary factors productivity.
However, alternative channels can be operationalized and added to the analysis.
Additionally, the indirect effects can be decomposed in a number of alternative inputs
into the model. For instance, it is conceivable that cross-border digital activities might
specifically reduce other costs of trading across countries and regions. In our simulations
we are capturing it indirectly, given that the TFP shock is able to generate substantial
favourable term of trade effects with respect to the rest of the world and intensified

trade activities within the EU.

8 For an ex ante impact assessment of HorizonEurope see European Commission (2018e). For an ex ante
impact assessment of EFSI see European Investment Bank (2018).
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7 Energy Union

The Energy Union strategy has been identified as a clear European priority project by the
European Commission. It is made up of five pillars (European Commission 2017e):
energy security and cooperation, an integrated energy market, decarbonising the
economy, research and innovation in low carbon and clean energy technology, and
energy efficiency. The latter is a key element of the Energy Union (European Commission
2016d) and it is regarded as the most effective way to support the transition to a low
carbon economy and to sustain growth and creation of new jobs. The Energy Union
strategy is built around an energy efficiency target of 30% to be achieved by 2030
(European Commission 2016d, 2016e, and 2017e). According to the Energy Efficiency
Directive updated on November 30" 2016, the target is expected to be met through a

1.5% increase per year in energy savings by energy suppliers and distributors.

This section illustrates the system-wide economic impact of reaching the 30% reduction
in the consumption of energy for the whole EU. We quantify the impact in terms of
additional GDP growth and number of jobs created by means of the RHOMOLO-IO model,
a variant of the RHOMOLO modelling framework. While the IO system is fully
incorporated into RHOMOLO, it is in fact a standalone simulation framework whose
assumptions make it a distinctive modelling tool. Similarly to the RHOMOLO model used
in the preceding analysis, the RHOMOLO-IO model is based on a full set of bilateral trade
flows in intermediate and final demand goods among 267 EU NUTS2 regions over 10
economic sectors. However, for the purpose of evaluating energy efficiency policies we
had to make the energy sectors explicit in our analysis and therefore we adapted the
sectoral classification of the RHOMOLO-IO model by modifying the one used in
RHOMOLO (shown in Table 2.1). In particular, we disaggregated the B-D-E composite
sector into three distinctive sectors (B, D, and E) and we took out from the
Manufacturing sector the C19 sector which identifies the Manufacture of coke and refined
petroleum products. Furthermore, we aggregated sectors O-Q and R-U into one

composite sector (O-U).

The construction of the energy scenarios that are used to generate the exogenous
demand shock to the RHOMOLO-IO model are based on the energy partial equilibrium
model PRIMES developed by the National Technical University of Athens. The PRIMES
projections have been used by the European Commission to define the overall energy
efficiency package that forms part of a full set of the 2016 proposals for climate and

energy policy under the Energy Union (European Commission 2017e).
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Our methodology is similar to that used in the impact assessment carried out by the
European Commission (European Commission 2016e and 2016f) where two distinctive
macroeconomic models were used: the E3BME and GEM-E3 models. Likewise, our analysis
on the macroeconomic economic impacts is based on a multi-sectoral macro-modelling
framework. To some degrees, our model is directly comparable with the E3BME model,
while the GEM-E3 model is more sophisticated as far as the dynamic structure is

concerned and incorporates further complexities on the supply-side of the economy.

However, what distinguishes our analysis from the former impact assessments is the
specific focus on energy efficiency as a result of the behavioural changes of economic
agents mainly driven by the policy framework developed in the Energy Union. The
assumption is that the European Commission's proposals aimed at improving energy
efficiency are able to create a set of incentives that would positively modify the attitude
of consumers towards low-carbon and more sustainable consumption patterns. This
means that we abstract from all the monetary incentives that the European Commission
is making available for energy efficiency measures such as the EFSI and the European
Structural and Investment Funds (ESIF) that are typically the most important financing

stream of energy efficiency policies.

7.1 Methodology

The RHOMOLO-IO framework uses data organised in IO tables which are defined as a set
of sectoral disaggregated regional economic accounts. The IO tables represent a
snapshot of the flows of products and services produced and consumed within the
economy in a single year. The basic principle of the IO tables is to identify and
disaggregate all the monetary flows between industries (inter-industry expenditure

flows), consumers and supplies of factors in the economy.

Under a number of assumptions, IO tables can be used as the basis for an economic
model where exogenous final demands drives total output (Leontief 1986; Miller and
Blair 2009). Supply is infinitely elastic and the determination of inputs is based on fixed
technical coefficients. The transmission mechanisms linking changes in exogenous
demands to changes in aggregate and sectoral activities are called multipliers. These
represent the knock-on effects throughout the economy, generated by the change in
final demand. In other words, IO multipliers allow us to measure to what extent an
increase/decrease in final demand of one sector, entail expansionary/contractionary
effects in the output of all sectors, the perturbed sector included. The activity generated

by each sector resulting from the initial demand disturbance is known as the indirect
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effect. In computational terms the multiplier effect is thus given by the direct plus

indirect effects divided by direct effect.

Formally, the IO model is operationalised by assuming that industry inputs are
characterised by fixed coefficients that represent the available technology. In matrix

notation, the key equation is the following:

Y =[I - AlX (7.1)

Where X is the vector of outputs, Y the vector of final demands, A is the matrix of input

coefficients, and I is the identity matrix. Pre-multiplying both sides by [I — A]~! gives:

X=[-A"Y (7.2)

[ —A]™! is called the Leontief Inverse or the multipliers matrix. Notice that IO
multipliers are to be interpreted as average effects and do not account for economies of
scale, nor for unused capacity or technological change. Thus, IO multipliers can be used
to quantify the economic impact derived from a demand-side shock assuming that the

average relationships in the 10 table apply at the margin.

Finally, the two key assumptions in IO are: (a) the supply-side of the economy is entirely
passive and, (b) the production technology for all sectors is represented by fixed
coefficients (i.e. an increase in the production of any one sector’s output means a
proportional increase in that sector’s input requirements). This means that inputs

substitutability is neglected.

7.2 Simulation strategy

Our simulations are based on the impact of energy consumption as predicted by PRIMES
and reported in the impact assessment of the energy system in European Commission
(2016e). According to the European Council reference baseline 2016 projection (EUCO-
Ref-2016) which only takes into account the current policy framework, the gross energy
consumption should equate to 1554 Mtoe by 2030. An alternative target of 27% energy
efficiency (EUCO-27) results in a gross energy consumption of 1486 Mtoe, while with the
more ambitious 30% target (EUCO-30), consumption of energy should be equal to 1321
Mtoe in 2030. Rebasing these energy consumption targets into changes in the use of
energy from 2015 values, the expected increase in energy savings is equal to 6.9%
under the EUCO-Ref-2016, 10.8% under the EUCO-27, and 13.7% for the EUCO-30
scenario. In order to be in line with the rest of the analyses carried out to evaluate the

third pillar of the Investment Plan, we refer to three alternative scenarios. We consider
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the EUCO-Ref-2016 as our Low scenario, the EUCO-27 as the Central scenario, and
EUCO-30 as the High (most ambitious) scenario. Targets and related scenarios are

reported in Table 7.2 below.

Table 7.2: Energy efficiency targets under the PRIMES projections and final use
of energy targets adopted in RHOMOLO-IO

EUCO-Ref-2016 EUCO-27 EUCO-30
Low scenario Central scenario High scenario
2030 PRIMES 1554 Mtoe 1486 Mtoe 1321 Mtoe
energy efficiency
projections
IO model energy 6.9% 10.8% 13.7%

saving targets

Given the above targets on the overall consumption of energy for the all EU, we increase
energy savings in the production of capital energy-type goods, as well as in the
household and government sectors. In all three scenarios, the corresponding amount of
energy savings is redistributed to the consumption of other goods and services other
than energy, maintaining income fixed (for a similar analysis, see Lecca et al. 2014). The
idea behind this simulation is to allow consumers and other institutions to use the
resources saved through well implemented energy efficiency policy in the consumption of
non-energy goods and services. We assume therefore that, for example, households
reallocate the full amount of less expensive energy bills to consumption and not to
savings. We furthermore assume that final users keep preferences unchanged. This
means that reallocation of resources is performed using the initial calibrated

consumption shares.

7.3 Results

Our consumption switching exercise is expected to return positive output effects as long
as non-energy-intermediate sectors have higher backward linkages than the energy
supply sectors. Table 7.3 shows the impact on GDP for selected years under the Low,
Central and High scenarios. In all three scenarios, the GDP increases over time, however
in each period, we observe larger impacts under the High energy scenario whilst lower
economic impacts are associated to less ambitious and more conservative energy

targets.
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Table 7.3: GDP impact (percentage change from base year values) - Low,
Central, and High scenarios

2020 2025 2030
Low 0.060 0.160 0.250
Central 0.091 0.243 0.380
High 0.115 0.307 0.480

The additional jobs created are shown in Figure 7.1. We estimate for the EU as whole
225, 178, 118 thousand jobs under the High, Central, and Low scenarios, respectively.
Our results also suggest greater variation response across economic sectors. As depicted
in Figure 7.2, where only the outcomes for Central scenario are reported, the energy
sectors (B, D and C19) experience a great reduction in Output and Employment.

However this is more than compensated by the growth registered in the other sectors.

Finally, Figure 7.3 plots the percentage deviations from base year values of the GDP and
employment obtained for all the 267 NUTS2 regions under the Central scenario. Almost
all regions experience positive growth in GDP and increase in number of jobs created.
However, we register few regions where output and employment are crowded out. In
these regions the energy supply sectors are typically more labour intensive. The fall in
employment and output in these energy sectors is excessively large to be fully offset by

positive changes in the other sectors of the economy.
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Figure 7.1: Impact on EU employment (thousands of FTEs) - High, Central, and Low scenarios
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Figure 7.2: Impact at the sectoral level on GDP and employment - Central scenario
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Figure 7.3: Impact at Regional (NUTS2 EU regions) level on GDP and employment - Central

scenario
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To summarise, we have reported the expected macroeconomic impact of the measures
contained in the Energy Union package specifically designed to improve energy
efficiency. The European Commission recently updated the Energy Efficiency Directive
(Directive 2012/27/EU) in order to set a new 30% reduction target (therefore changing
the previous 20% target) in energy sales to the final consumers by 2030 (European
Commission 2017e). We use the RHOMOLO-IO modelling framework to quantify the
macroeconomic impact of increased energy savings induced by energy efficiency policy
measures by simulating three different scenarios. Our model simulations suggest that in
all three scenarios, GDP and employment are positively affected by the energy efficiency
shock. The output of the energy sectors fall substantially, but this is not enough to fully

offset the positive impact in registered in the rest of the sectors.
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8 Conclusions

The purpose of this paper is to report the potential macroeconomic impact of some of
the measures contained under the third pillar of the Investment Plan for Europe aimed at
removing barriers to investment under initiatives such as the CMU, the SMS, the DSM,
and the Energy Union. The estimated impact reported here has to be read as additional
to the impact of the first pillar of the same Plan, that is the EFSI, whose latest available

estimate amount to an increase in EU GDP of 1.3% by 2020.°

The total macroeconomic impact of the measures analysed in this paper using the
RHOMOLO and the RHOMOLO-IO modelling frameworks amount to an increase of EU
GDP of 1.5% by 2030 (according to the Central scenario), and potentially getting up to a
2.1% increase by the same year. These two numbers translate to a potential increase of

about one million jobs and almost 1.4 million jobs, respectively, as shown in Table 8.1.

Table 8.1: GDP and employment changes associated with the third pillar of the
Investment Plan for Europe

GDP percentage changes Employment changes
(thousands of FTEs)
Low Central High Low Central High
CMU 0.21 0.48 0.75 147 353 547
SMS (Start- 0.0041 0.0057 0.0074 2.95 4.16 5.36
up)
SMS 0.020 0.028 0.036 30 40 50
(Procurement)
DSM 0.44 0.63 0.82 307 435 561
Energy Union 0.25 0.38 0.48 118 178 225
TOTAL 0.92 1.52 2.09 605 1010 1388

These results suggest that removing barriers to investment such as red-tape and
regulatory bottlenecks can be beneficial for the EU economy, and strengthens the

necessity for MS to address the existing investment barriers at the national level.

° See the European Commission Press release IP-18-4469 available here: http://europa.eu/rapid/press-
release_IP-18-4469_en.htm - This updates the previous estimate contained in EIB (2018).
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