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A study on the metbdology to compute and identify
budgetary waste ilMember States

The economic literature suggests that policy areas characterized by strong

returns toscale, efficiency gains, relevant cross border-spitlr effects and

where heterogeneity of preferences is limited or could be sufficiently

reduced, should be managed at higher levels of Government. When this does

not occur, one could consider that thei®a waste of resources. Building on

these insights, we propose a methodology, based on Data Envelopment
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compute potential benefits that could be achieved by allocating resources at

the EU level. Waste is therefore the amount of money that could be saved,

by producing the same amount of output in the most efficient way. We apply
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Care, Energy and Environment, @abProtection and Defence. For each area,

we also compute the share of estimated waste due to unexploited returns to

scale and the nointernalization of cros$®order spillover effects. We find

large heterogeneity in efficiency across Member States arelly large
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Executive smmary

The subsidiarity principletates that policy areas should be assigned at the EU level only if it is proved

that the desired objectives cannot be effectively achieved by means of actions taken at Member State
(MS), regional or local levéh this Report, we interpret this principlas followsa policy should be
FaaA3dySR (2 GKS 9! tS@St 2yfteée AT GKS fFdGSNI O2 d
than MS where waste is the amount of money that could be saved by producing the same amount of
output in the most eficient way.

We propose to first identify and computavaste in MS spending by applying Data Envelopment
Analysis (DEA) to MS production of public servicdst is, by using a benchmarking analysis that
compares the capability of the different MS to reatle highest level of desirable output with the
least use of inputs. The economic literature suggests to move to higher levels of governments policies
characterized bystrong returns to scalerelevant cross bordespiltover effectsand limited
heterogenely of preferences across different constituencies. For this reason, we also propose to use
the same methodology compute the portion of estimated waste induced by the presence of returns
to scale that are not being fully exploited, and by crbesder spll-over effects in the production
function of MS. Unless there is evidence of strong heterogeneity of preferences across different
countries, policy areas or stdyeas characterized by these two elements should then be assigned to
the EU level, as this wtd arguably lead to exploitation of returns to scale and internalization of spill
over effects, thus minimizing waste.

We apply the proposed methodology to four highly relevant policy areas: Health Care, Climate and

Energy Policy, Social Protection andfBeced C2 NJ (1 KSaS LRt AO0OAS&a>X 06SairARSa
production levels and estimating returns to scale and-spidir effects, we also check for differences

in preferences across MGoncerniig the estimation of wastan national productiorof these services

our main results are summarized in TableThe Table reports the total estimated waste (in billion

euro), the weighted average level waste among MS in the production of services, and the average

level of dispersion of the wastiadicator across MS (using the coefficient of variation, the standard

variation divided by the mean).

We find both a high average level of waste, ranging from 9% to 52% of MS spending and a large
heterogeneity in the efficiency indicator across M@ jth an average variation in efficiency with
respect to the mean level that in some cases is close to or above 100%. More specifically, as can be
seen by Table 1, our benchmarking analysis suggests that MS could save b tmllion in the
provision of healticare services, or 19% of total spending, if each MS produced the services in the
most efficient way. Similarly, MS could collectively save ugtiiobillion, or 26% of total spending, if

each country were as efficient as the best performer in organizengrniemployment benefit system,

€13 billion in military procurement or 52% of total spending, if each national procurement system was
organized in the most efficient way and so on for all other services examined. In the case of Energy
and Climate Policy, wearticularly focus on the European Emission Trading System, and the relative
inefficiency of each country is computed in each main regulated productive sector (Manufacturing,
Transport and Energy Production) with respect to a production frontier wherk sector produces
AAYdzZ GFyS2dzate (62 2dzilidziasz emisdchd.Rliius, Fapl&lsay®5t 0 |
that, for example, in Manufacturing, national companies could save up to 47% of total inputs (labour,
capital and energy) to reach the sanwembination of good and bad output if production in
manufacturing in each country was organized in the most efficient way.
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Table 1 Estimated waste in the production of services at national level

Estimatedwasteat the MSlevel

Policyareas Targets RElE
total € bn | Coef.Var
expenditure
Aggregatespending 19% 175 0.73
HealthPolicy Ofwhich:returnsto scalerelatedto procurement 12% 17 0.44
Ofwhich:returnsto scalerelatedto prevention 13% 3.5 0.51
Manufacturing 47% - 0.37
Cl|mateapd Energyproduction 28% - 0.70
energypolicy
Transportationand Storage 8% - 1.43
Social Unemploymentcashbenefits 26% 41 0.54
Insurance Activelabourmarketpolicies 9% 1.6 0.57
Deployableroops 26% 32 0.63
Defence
Procurementand R&D 52% 13 0.43

However, high leved of waste and large heterogeneity across MS in efficiency in the provision of
services are not sufficient reasons for advocating common spending or common action at the EU
level. MSmight still learn from each other and the EU could still play an importaetin attempting

to inform and share the best practices, but there is no strong argument for supporting moving
competences and resources on that policy area to the EU level. It has still to be proved that common
spending or common action at the EU lengght result in less waste of resources than MS spending.
To this aim, we estimate whether the production function for these services exhibit relevant returns
to scale or cross border spillver effects. We generally find that only some sdlicy areas @ss this

test and exhibit a large amount of waste due to the presence of these two effects. On these bases,
Table 2 summarizesur recommendationgor the four policy areas.

Concerninghealth policy, while our results suggest both a high level of avenagste and a large
heterogeneity across MS, we also find tiiat health care as a wholscale inefficiency is not much
relevant and the role of spillovers limited. Specifically, dorative care the largest component of
health care spending in each M& do not find any evidence of increasing returns to scale or €ross
border spiltover effects. There is therefore no efficiency argument in favor of EU common spending
in this component. On the other hand, fapecific sukpolicies, in particulaprocurement and
prevention we not only find a lower level of average efficiency, but also strong evidence ofdadth
inefficiencyand crosshorder spillover effectgsee Table 1)According to ourestimations, common
spending atthe EU level fully exploiting returns to scale, would imply fprocurementan average
increase in MS efficiency scores by 12%, sawihg billion; and forprevention an improvement in
efficiency of 13%, saving3.5 billion. Clearly, these savings couli® used to increase service
provision, leaving the same level of spending but centralizing provisvoving all current
expenditure in procurement and prevention to the EU level would emtaiincrease incommon
spending of up to 1,4% of current EU GBt obviously, one couldlsoconsider intermediate steps.
Data onR&Dspendingat the MSlevelare not sufficienty detailedto allowusto run aformalanalysis;
however,researchis alsoa field that typicallyexhibitsstrongreturnsto scale.Managingit at the EU
levelisthen alsolikelyto be beneficial.
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Concerningclimate and energy policyour analysis is on the whole supportive for the EU Emissions
Trading System (EU ETS), whiehdgucial part of the EU Climate Action and the European Green Deal
programmes. Specifically, we do not find any negative effects of the regulation on the economic
performance of European companies, not even in the more restrictive phase 3-20013n tke other
hand, we find evidence of an effect of the regulation on curbinged@ssions, particularly for sectors
and companies that had to buy emission allowances rather than receiving them freely. A back of the
envelope computation of the advantages fdret EU economy dhe introduction of the EH ETS
systemsuggests @umulated saving ofpproximatelye n Hbilipn, where we usethe market price

of the EUemissionallowancedo quantify for eachyearthe economicvalueof reducedemissionsA
comparisonwith the more decentralizedUSsystemalso suggestsa better performanceof the EU
systemdue to a larger and thicker market, more able to internalize crossborder environmental
externalities,andto largersavingsn administrativecosts.In our benchmarkng analysisye alsofind
ageneralimprovementthroughtime in the efficiencyof the companiedn the regulatedsectors with

some convergenceacross MS in the Transport and Energy production sector but also some
divergencefor the Manufacturing sector. Gonsequently,our policy recommendationsare for a
strengtheningof the ETSnechanismextendingit to other sectorsand decreasinghe free allocation

of allowanceswhile supportingthe ecologicatransition of the leastefficientfirms particularlyin the
Manufacturingsector.Giventhe currentdebateon strengtheninghe role of autonomousfundingfor

the EUbudget, we also investigatethe potential role of emissionallowancesin this respect. We
estimatein the medium/longrun a potential revenueup to € p billion per yearfrom the auctioning

of allowances Hence this shouldbe consideredasa potential sourceof fundingfor the EUbudget.

Table 2 Policy Recommendations and estimated savings by common actions at the EU level

Policyareas Recomendations

- Nocommonactionat the EUlevelneededfor curativecareexceptdiffusionof best
practicesto counteractthe largeheterogeneityin efficiencyacrossviS.

-Equityconsiderationslsosupporta largerrole of the EUlevelin the managemenbf
healthcare.

- Werecommendcommon EUspendingfor procurement(savingup to € mhillion) and

HealthPolicy prevention(savingupto € o Bilion)in orderto exploitreturnsto scaleandproperlytake
crosshorder spillover effects into account.A completecentralizationof spendingfor
thesetwo functionswould entail anincreasen expenditureof about 1,4%o0f EUGDPat
the EUlevel;intermediatestepscouldof coursebe considered.

- R&Dspendingdataare not sufficientto run a formal analysishowevermanagdng
researchat the EUlevelis alsolikelyto be beneficial.

- Detailedanalysisshowsno evidenceof negative effects of regulation on the economic
performance of European companies.

-MovetowardsPhased: ReinforceETSnechanismextendit to other sectorsand
decreasehe free allocationof allowances.

Climateand - Supportthe ecologicatransition of lessefficient firms, particularlyin Manufacturing
energypolicy  wherewe detectsomeincreasinglivergenceof performanceacrossregulatedcompanies
of different MS

- Inthe mediumto longrun, we estimatepotentialrevenuesupto € p billion peryear
from auctioningof emissionallowancesThisshouldbe consideredasa potential source
of fundingfor the EUbudget.

Social - Largeheterogeneityof preferencesacrossMSdoesnot supportpolicy centralizationin
Insurance spite of the poor averageperformanceand largeheterogeneityin results.
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-However,imperfectcorrelationacrossMS GDPgrowth ratesandrelevantreturnsto
scalein risk diversificationstronglysuggesthe introduction of an European
unemploymentinsuranceschemeto complementnationalones,supportingnational
systemsn caseof relevanteconomicshocks.

-A simpleexerciserun on historical data suggestghat sucha scheme entailinga
contribution of max0,2%of GDPper country per year,would havelimited by 175billion
the hugeGDPossessupportedby MSduringthe 200912 internationalcrisis.

- Duplicationof projectsandbiastowardsnationalmarketsin procurementstrongly

impairthe efficiencyof the EUdefencesystem.

- Commonactionfor troop deploymentcouldsaveupto € o billion per yearwhile

commonspendingfor procurementin military equipmentcouldsaveup to € mhllion
Defence while still producingthe samelevelof output in terms of R&Ddevelopment.

- We supportallocatingat least25%of current spendingin procurementto the EUlevel

(saving2,7 billions).

-Fortroop deployment,our resultspeaksn favor of re-launchinginitiativessuchasEU

battlegroups.

Concerning social insurance policywe find that preferences and governance are highly
heterogeneous across M$gading to an ugo ten-fold difference in peicapita expenditure levels.

DEA analysis suggests that efficiency of unemployment benefits and active labour market policies
expenditure in smoothing economic shocks and reducing long term unemployment iveaiso
heterogeneous among M®epending on the specification, the average rate of waste across MS for
unemployment benefits is between 26% to 53% of expenditure, leading to an estimated total waste
0SG6SSyYy | o02dzi enm 0Af f A 2gferdtefdRactvy laboud arket palicies isJS NJ
0SG6SSYy @ FYR ooz fSIFIRAYy3 G2 | (20l Geealdoa (S
Table 1). We also show that the correlation between economic cycles across EU countries is large but
not perfect, creating a strong economic rationale for fiscal ceinsurance across EU countries.
Moreover, unemploymentelated expenditure is more stable in larger countries and at the EU or EA
level than in any Member State, suggesting the presence of strong returns to scale for risk
diversification. On this basis, we run a simulation exercisegubkistorical data postulating the
existence of a simple EU unemploymentigsurance scheme built so as to avoid permanent transfers
across countriesrad complementinghational onesAccordingto our estimations, a limited amount

of ca-insurance, with a maimum expenditure of 0.2% of GDP per annum per counimgroduced in

the 2000s, while being roughly in equilibrium along the periaghuld have reduced by 175 billion

the GDP cumulative loss in 2042 (¢ n hillion per year) Thus, our results clearlyugport the
introductionof aEuropearunemploymentschemeo complementnationalones,supportingnational
systemsn caseof relevanteconomicshocks.

Concerningdefence we confirm the existence darge inefficiencies due to duplication ahilitary
projects, lack of effective competition and largely nontegrated markets. An illustrative comparison
with the more integrated US system is telling. Roughly speaking, for any large military project run in
the US, three are run in the EU, eachhaatthird of the funding, thus losing any potential benefits that
could arise from exploiting returns to scale. Our benchmarking analysis on troop deployment and
spending on procurement for military projects confirm the existence of large amounts of waste.
both cases, the estimated production function also exhibits very relevant returns to &eatper
countries are always characterized by higher levels of efficigDay.computations suggest that by
coordinating troop deployment and by common spendimgnilitary procurement, so as to exploit the
returns to scale, MS could save tigpe 32 billion in military spending and up te13 billion in military
procurementwhilst still obtaining the same result in terms of deployable troops and investment in
R&D.Jecifically, common spending for at least 25% of military procurement, about 7 billionauro,

Vv
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realistic target,would save 2,7 billionOur results on troop deploymerdlso support re-launching
initiatives such as the EU battlegroups.

Vi
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1. Introduction

1.1. The general problem

The question of with policy areag and relaedresourceg; should be assigned to the European level
and which should instead remain, or return, tdember States (MS) or even suhbtional
governments,is central in the politicablebate. The assignment probleia also a longlebated
guestion in the relevant sciefii literature (seeChapter 2 for a discussion). On normative grounds,
the fundamental dificulty in addressing this isswises from the specific nature of the European
Union (EU), somewhat a unique example in history. Although the EU has some featarasrcto

many other world federations (including adameral legislature made up by an elected Parliament,
representing EU citizens, and a Council, representingMi&e the EU is not (yet) a fulifedged
federation, asMS have surrendered only very lineil sovereignty to EU institutions and onty a
limited subset of policiesOn the other hand, the EU is much more than just a trade or a currency
agreement among sovereign states. A set of shared and core values lies at its heart (like consnitment
to demccracy, peacehuman rights, rule of lavand a common preference for a market economy
tempered by strong welfare nets) which goes much beyond purely economic features. The stated long
GSNY 202SO0GAGS 2F GKS 9! Aa <siMSAAeérly, th&insightofthel y & S ¢
traditionalfiscal federalism literaturapply with difficulty to such a novel organization. This literature
typically assumes the existence of a common sovereignty among constituent units and a potentially
much larger roldor the cential government; all issues thatlo not represent theeality of the present

EU

Yet, the assignmerguestion remains crucial. While historical developments have shaped both the
size andhe allocation of the present EU budget, the abilitytbé EU to reach its future goals and
respond to the demands of European citizens in 8afecrids crucially depends on its ability to expand
and mobilize resources to support common goals. The re€GYVIBL9 pandemic has made this
problem painfully clar. A Union aiminfree mobility of people, companies, capital and commodities
simply cannot work if the health crisis and the subsequent economic crisis are not addressed in a
coordinated way. The EU has indeed taken some unprecedented and welcometetepdress the
epidemic. For example, enforcing a stronger coordination in health matters arvigorcing
countries to keep thie borders open for medical equipment, introducing temporary funds financed
with European debt to support unemployment benefismd economic recovery, reallocating
resources to invest more in research related to the pandemic and so on. Howevegitamly not

the time for complacency as much more needs to be done.

1.2.Our approach

In this report, we address thitindamental issue by following a different route from the ones

proposed by the previous literature. Rather than presenting just a theoretical discussion, based on

some general normative principles, we attempt to ground the discussion on the results wipamoal

analysis aimed at computing the economic benefits and/or costs that would follow frdgting in

common MS policies i G KS 9dzNRLISIYy fS@Std / SyidNI f¢ghaw2 2 dzNJ |
many resources could have been saved to reach theesautput from a particular policyf this was

provided at the European level rather than remaining in the handd®fTo identify this waste, we

rely mostly upon Data Envelopment Analysis (DEA) (see Chapter 3). The main idea behind DEA is to
ARSYUNRPRIOGARY TFTNRYGASNE AGFNIAYy3I FTNRY OdzNNBy i
different productive units and then compiagthe amount of waste in terms of the inputs that could

be saved if all units producdtie same total volume of outputat the efficient frontier. For the aims

2F (GKAA NBLRNIZ GKS AGLINPRAzOG A OMSHzy R K & ¢ & & WIBdzA &€ Y«
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the production are mostly the resources allocated in & budgets to produce that particular
aSNIDA OSs taltedziiveldidentifiedasthe general outcomes of the services (typically, some
public good, such as health care or defence), or more specific outputs that can be thought of as
intermediate production needed to produce those public goods.

Building on tle theoretical literature surveyed in Chapter\®e focus on sectors and policy asea
where the existence dfficiency gains due tmcreasing returns to scaie the production of services
andrelevant spiloversacrossMSis more likely. As argued in Chapter 2, both increasing returns to
scale anatross bordespillovers provide strong priméacie argumentfor common spendingt the
European level. However, an important advantage of our analytical approach is that tthese
featuresc increasing returns of scale and spillersc rather than just being assumed, can be directly
computed from the application of the methodology, thus offering a solid empirical basigdor
discusion ofcommon policy action at the EU lev@lswith any other technique, DEA has its own
limitations, further emphasized in our case by the difficulties in collecting in some cases congparativ
data across MS-or this reason, we complement our main analysis with a large battery of robustness
exercigs, which use alternative definitigrof inputs and outputsand alternative methodologies
(mostly regression techniques) to clarify important causality nexus between inputs and outputs.

Finding and quantifying the existence of waste in kh@production d some services with respect to

a potential European production is not by itsetfough to support common spendinas thigotential

benefit needbe cortrasted with the amount of sharedMS sovereignty and the resulting increased

difficulty in representingotential heterogeneity of preferences acragkS constituencies. However,

in line with thesubsidiarity principleit is an element to be taken into account in the debate, as it

suggests that by allocating competences and resources to the Europearklenmiean citizens could

save important resources for given outguir they could receive more services (output) for given

Ay Lldzid® C20dzaAy3d 2y aglaiaSeés GKIG Aax 2y Fy AyLJdz
of avoiding the needo defiei KS G O2dzy G SNF I Qlidzl £ ¢ 2F 6KIF{d ¢2dzZ R
in case that particular policy arear subfunction, was allocated at the European level. In this sense,

our approach is agnostic. It just limits itself to ask how many resources coaltdi by moving that

policy areao the EU level bt keeping the output fixedynder the assumption that by offering that

policy at the EU level the existing increasing returns to scale would be fully exploited and the spill

overs fully internalized. Howey, there is clearly a strict link between input and output measures of
AYSTFAOASYyOes a GKS SEA&GSYOS 2F aol aiSésx a 6¢
obtained by using the same inputs. As an exercise, we then also produce stimatiens of the extra

output that could be produced by allocating the functiinthe EU level at fed inputs, again under

the assumption of a full exploitation of returns of scale and full internalization ofamH effects at

the European level.

We are of course perfectly aware of the rather mechahi@ature of our exerae. Should a particular
policy areabe allocatedto the European level and the relative resourdet® the European budget,
European institutions and politics will determine whered how this money is spent. The resulting
levSt 2 F & 2 dzil Lidzinight thed b vérKdifférent fiant ihétdve observe now, when the
function is allocated a¥1Slevel. It is then better to think of our exercise as providing some empirical
bads ofthe potential financial adantages of allocating a policy areathe EU level, rather than an
attempt to predict how that function wold be executed if indeed it wer@locatedto the EU level.
LYGNRBRdAzOAY3 | &LISOAFTFAO aO2dzy G SNFI OlGdzr £ ¢ F2NJ 0KS
more precise, but also more arbitrary. However, as a robustness exercise, in oranftont this
objection and in searchf some external suport for the results of our analysis, we also look at the
experience of other federations, specifically to the US, to check whether the centralization of the
functions we examine here indeed led to positive returns in terms of efficiency.
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1.3. This Report

The eport is organized as follows. Chapter 2 discusses the theoretical framework that supports our
analysis, by discussing the relevant literature angbiies/iousapplication to the European case. The
aim of this chapter is to identify a set of criteria tmaight or might not support common spending on

a given policy areaaking into account the specificity of the EU situation and the already lavgé

of public spending in MSThese criteria are then used for guiding and interpreting our empirical
analyss. Chapter 3 is a technical chapter that introduces and explain intuitively the methodology that
we use, trying to make it understandable even for fyactitioners. Chapters 4 to 7 are the heart of
this Report. For each specific policy field, these chaplescuss the current allocation of competences
between the Union and théMS illustrate the data collected, perform our alysis and draw our
conclusions The technical analysis that supports our conclusions can be found in the Annex to each
chapter at he end of the Report and it is left to the more technically minded readers. Chapter 8
compares our results with the US experience in the same fields, to learn from this experierteland
support for our policy conclusions. Chapter 9 briefly concludesubymarizing what we have learned

and by suggesting avenues for future applications of our methodology.



EPRS European Parliamentary Reseai®érvice

2. Conceptual framework

2.1. Introduction

In this chapter we search for normative criteria to guide our empirical analysis, looking for arguments
that can suppa or opposethe allocation of a given policy ar¢a the EU level. We begin with an
analysis of the fiscal federalism literature. Although this literature has been developed in different
contexts from the EU, ipprovidesplenty of theoretical and empiri¢aesults that can be useful to
discusghe issuesof centralization/decentralization at the EU level. We specifically conclude that for
ourams KS 2NAIAYIl f h-)cdntBabiz&ionNsBstl Aussbil, akrdugh io dsBussing its
application tospecific policy fields we will also make reference to the insights of the most recent
fAGSNI (dBABY SBBGEDO2YR Y2RSta0d . daAf RAYy3I 2y GKAa 3S
the approach that we will follow in the next chapters to estimtie potential advantages of moving

a function fromMSto the European budget. Key to our research is the notion of waste; how much
money could be saved if this function was moved to the EU level. We explain the methodology that
we follow in the next chagrs to measure this waste as well as the limitations of our approach. We
also compare our approach with previous attempts in the literature, explgitiie advantages and
limits of our approach with respect to others. The chapter concludes with aneagfor the empirical
chaptersthat follow.

2.2.Insights from the literature on fiscal federalism

2.2.1."First generation" models

Economic theorjustifiesgovernmentintervention in the economy to redres Y I NJ SiG FI A f dzNB
cases where the market provision of goods/services does not deliver a fully efficient ouPaneto
optimal allocation), either because of some specific, technological, characteristics of the
322 Rk ASNIBAOSas 20N oRSR2O8 &dzayS? Gl KSE AdaYUHrNgisStuklyive drét Y 2 (0 C
LI NI A Odzf NI @ O2yOSNYSR gA0K YIFNJ] SO TF(GambetBSa NIt
1954)f YR G SEGSNYIFtAGASEaés (GKS (62 1Seé TabotationdiSa dza$s
competences to different levels of government.
> A (pure)public goodis a good that iswon-rival and not excludablein consumption,
meaning that the consumption of a good by a consumer does not reduce the consumption
possibilities of others, rad that no consumer can be excluded from its consumption (at
reasonable cost). For these goods, market provision is usually thought to be impossible
(since they are not excludable, no private producer could impose a price on the
consumption of these goodsgnd therefore government needs to step in to fund its
provision. Defence is the canonical example of a pure public good. However, many other
322R&a YR aSNBAOSax S@Sy AT y2i adNrROGfe aLXSlH
characteristics (Educatip Health Care, etc.) so that by repeating similar arguments one
can still find an efficiency rationale for government intervention, both in terms of funding
FYR LINB@GA&AAZ2Y D Ly (GKS F2ft26Ay3ar 6S oAttt dzas
Of couse, particularly for these types of mixed goods, distributive considerations also
play an important role in determining government intervention
> Externaliest N3 & AlGdzZ G6A2ya 6KSNB SO2y2YAO F3aASyda | ¥
functions without goingthrough the market, that is, without receiving a price if they
provide a benefit to other agents, or without paying a cost if they impose a damage.
Because private and social costs and benefits do not match in the presence of
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externalities, there is thengsumption that market equilibria will not in general be Pareto
efficient. Typically, we expect the good to be underprovided if externalities are positive
and overprovided in the presence of negative externalities. Externalities might also occur
because mekets do not exist at all, as for some goods and services it is difficult or
impossible to define and enforce property rights. Environmental issues and freely shared
natural resources (commons) are typical examples of this form of externalities. Notice
that the European Emission Trading System that we will discuss later on, it is an example
of an attempt to solve an efficiency problem related to an environmental externality by
ONBIFGAY3T | aYIFIN]JSGé o0F2N SyraairzyademalSNYAGao
costs of their activity
> In economicsefficiency is associated with the notion of Pareto efficiengyhat is a
situation where all mutual gains from trade and production are exhausted. It is therefore
impossible to make someone, whether that is iadividual, a company or a country,
better off without making someone else worse off. Conversely, equilibria may be Pareto
inefficient if, at least in principle, it is possible to find an outcome that makes someone
better off without making someone else wse off. In turn, Pareto efficiency can be
defined in many different ways depending on the context: producer efficiency, consumer
efficiency, technical efficiency and so.on
The literature on fiscal federalism moves from the above discussion on the rai@for government
intervention to propose an optimal attribution of competences among the different levels of
government. In the first-generation of these studies, the government is assumed to act as a
benevolent social planner (e.g., Boadway and Tremblay 2012; Oates 1972; Oates 2008; Tiebout 1956),
maximizing some general function that captures the welfare of the citizens. In this setting, & cruci
role in defining the optimality of (d¥centralization of public good provision is giventimee
arguments: 1) spHbver effects between jurisdictions, 2) preference heterogeneity across
constituencies and 3) economies of scale.

Thespillkover effectextends the notion of externalities between private agents to the relationship

between governments. The basic idea is that policy actions taken by a given government level might

have economic consequences even on the constituencies of other governmiérisNts ¥ 2 NB & & LJA f
2P0SNE (2 20KSN) 2dzZNAARAOQGAZ2Y&aD { Ay O&yintdresteddny S 4 2 dz
the welfare of her/his own constituency, it has no incentives to take thesewmmh effects into
accountwhen makingpolicy decigins. Spitover effects might be positive or negative; but in both

cases, if they are relevant, there is the strong theoretical presumption thathbiees taken by each
governmentwill not be efficient, meaning that all constituencies could in prindiglenade better off

by agreeing to different governmental choices. For example, if-aplt effects are positive,
governments might have a tendency dfsee-ride¢ on each other, spending less on the good/service

in question and waiting for others to prale it. In equilibrium, if every government behaves like that,

the good/service will then be underprovided.

In a multitiered governmenframeworksuch as the EU, where the economies of Kh®are strongly
interconnected by tradecommon currencynd agenstmobility, the possibilitie$or spillover effects

are very large. For instance, with open and virgiégrated economies, is well known that the effect

of a fiscal expansion in one country typically benefits other countries as well, as part of therzaidit
aggregate demand created in a country becomes demand for imported rather dbarestically
producedgoods. Hence, a fiscal expansion in one country might produce positive\sgikffects on

others that are not necessarily internalized by that cwynlt follows that a purely decentralized
allocation of fiscal policy might not be optimal, inducing too little support in the case of an economic
slump. This is also the reason why traditional theory suggests moving fiscal and monetary stabilization



EPRS European Parliamentary Reseai®brvice

policy to the highest possible levef government in a federatiohOne lesson which was surely
followed by Euro Areacountries in the context of monetary policy (but not on fiscal policy), by
immediatelyforming a European Central Bank following the adoption of a single currenoghé&n
example closer to our analysis herés health protection: an efficient health care system in one
country might benefit other countrieas well In the event case of an epidemiliness will spread less

to other countries. There are therefore positive spiller effects that are not internalized by the single
country in deciding how much to spend on epidemic prevention and this might lead to overall limited
spending.

It is interesting to note thatanalogous to what wapgroposed to solve the problem of exteritids,?
crossborder spiltover effects could in principle be internalized as a result of a bargaining ad®ss

or local governments. Countries could acknowledge theuauadvantage of acting together, thus
internalizing the effects of their choices on othmsuntries. There wold then be no need to move

that policyto a higher levebf government However, this ia theoretical consideration without much
practical useflnessb CANBGX o6F NHIFAYyAy3d A& 3ISYySNIfte O2aif
are not zerg see note 2, both in terms of time and resources, particularly when the number of
participants becomes large. Secondly, bargaining usually occuas ianvironmentwhere te
O2yaSl dzSy OS a arg dnceajh SaEdsymmEidinfdnyation between players (with some
players having private information on some aspects of the bargaining) may prevent an efficient
solution from being reachedThe samedype of reasoning can be extended to bargaining across
governments. The suggestion of the traditional literature in this context is then quite clear: whenever
a particular policy is characterized by relevant spiltrs across governments, that particufalicy

should be centralized at the highest possible level. This is because by centralizing the policy, the
highest level of (benevolent) government would automatically internalise®glt effects.

A second element considered by the traditional liter@un defining the optimal allocation of
competences across levels of government, this time in the opposite direction, concerns the presence

w

e

of heterogeneityand stabilityin preferences across constituenciess K SNBE G KS G SN)Y & LINB

must be interpréed as a catclall term to define differences in economic conditions, culture,
economic interests and so on. Either because a local government is benevolent (as assumed in this
approach) or because it is interested in beingetected, it needs to take iot account local
preferences when deciding policy choices. It follows that if preferences are very heterogeneous across
localities, the optimal local policies can be very differéxgsuming that preferences are stable and
independent from orgoing changesthere could then bea costassociated withcentralizing this

policy. A central government, even if well motivated, can only partially take in account these
differences and the policy choice will tend to be uniform across territodesler these assumptits,
centralizing the policy might then lead to a Pareto inefficient allocation, whesignificant proportion

of the populationis less satisfied than they would be withdecentralized equilibrium.

How important are differences in preferences acrossofean citizens is an open question. Clearly,

in a community that speaks 27 different languages and that cdinoen different histoies having

also developed quite different institutions, one would expect these differences to be quite large.
However and pehaps surprisingly, recent researches suggest that the preferences of EU citizens are
already largely homogenous in many fiel@sifopean Commission, 192419 Alesina et al., 2017).
Alesina et al. (2017) use the results of different European and international social surveys to study the

1The opposite argument could be made for monetary expansion in a single country in the context of a common currency. In
this case, spibver effects are negative.

22§ NBTFSNI KSNB (2 GKS a2 OFtfSR a/ 2 &S5 tstrmdSvalNEived Mroparty (K S
rights all externalities could be internalized by rational agents through bargaining between themselves; see e.g.
Dasgupta 1996.

LIN
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differences in preferences (concerning economic issues but also cultural, social, religious etc.) across
Europeans belonging EU countries. They find that the dispersion in these preferences is much larger
insideany EU country thaacrossEU countries and that, for example, theterogeneity across EU MS

is not larger than tat among US states. The meassiod dispersion propsed seems also to suggest

that on average, EU Europeans are closer to themselves thaimstancefo US Americans

Furthermore,contrary to what assumed in the traditional literature, preferences are likely to be
endogenous to sociaénvironmental and economic developments, sometimes rapidly evolving when
changes occur at a fast pace as demonstrated for instance by the emergkacelimate change
consciousnes®One could argudor instancethat a stronger concentration of competences at the EU
level, and the intensified democratitebate that would follow, coultharmorise preferences across
MSeven further. We will discuss furth potential heterogeneity of preferences with reference to the
specific policy field analysex later chapters

A third argument considered in this literatunghen discussingde)centralization relates tahe

technological propertiesf the productionfunction of public goods or services. The tadn8 O2 y 2 YA S &

2 T &réferftoXéstreductions that may result from the increase in the quantities produced, for

instance due to the reduction of fixed costs per unit sold. This is typically due to the presdage

up-front investments; indeed, if these are too large, the good might simply not be provided at all if all
Oz2aiéia FNB 02NyS o6& F aAy3aftsS I208SNYYSyil 6aliKNBaK?
important returns to scale are net indtries (utilities), where the cost of the service is verycmu
concentrated in buildingnfrastructures, while the marginal cost of providing the service is very low

or even close to zerddowever, important scale econongffects might also appear in theofm of

coordination and administrative savings.

There are many examples of policies in the EU context that present these technological characteristics
across countries, such as infrastructures concerning electricity, gas, transportation, digital camectio
etc. There are also several examples of very costly common projects that noEimgfgean country
couldFAYylFyOS o6& AdaStFT o6SOFdzaS 2F I GGKNBakK2fR ST
CERN). llatu sensuthe regulatory activitperformed by the Union can also be thought of as offering
policies with returns to scale to MS. An EU standard, once reached, saves the costs that MS would face
from deciding and cordinating standards necessary to facilitate international trade. From this point

of view, the Single Market is the best example of an EU institution that has allowed large cost savings
whilst also creating important benefits in terms of output growth (e.g. Campos et al., 2014). Moreover,
and a theme that we will explore in the follavg chapters, important returns to scale might also
appear from common spending in many policy fields, such as procurefsaving unitary cost and
avoiding duplications), research (avoiding repetition and allocating resources to the more efficient
researcler in a larger pool of potential ones) and so on.

Summing up, the first generation fiscal federalism literature provides a quite simple and clear message

about how b optimally allocate policie@nd therefore resources) at different levels of government.

CKA& A& FLXite &adzyYFINAT SR o6& (GKS &2 OFIftSR &aRSOS,
GKS hde)iOSBy @ NI £t AT FGA2Yy GNBOALISEY

G/ SYGNIfAT S LRt AOASa dibirgieMantSpildi®r yiectshBdiodzNYy a (2 &
low heterogeneity of preferences; decentralize policies with limited returns to scale
and/or limited spii2 S NJ SFFSOGa I yRk2NJ KAIK KSUSNRIASYSAl

The fundamental insight of the first generation o$dal federalism modslis then quite sharp,
although of course it might be difficult to apply it in practice. Measuring returns to scalepwgill
effects or heterogeneity of preferences is obviously neither simple nor uncontroversial. A further
difficui @ A& GKI G (KS IpdtentidlRameio inpdvehenis startRdggr dnyspesific
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allocation, centralizing or deentralizing a particular functiowill generate different outcomes

amongst MSMoreover, although by definitioRareto improementtransfers could mean that all MS

are still better off, this compensation needs to take place for a potential Pareto improvement to

become effective. This is a crucial point; it is hard to think of any possible
centralization/decentralizatiomf policy at the European level that however potentially beneficial on

efficiency grounds wouldat produce differentiated outcomes. This mighen lead toresistance to

changeif not properly addressedOn the other hand, one would also suppose that the higher t

efficiency gains the easier would b t FAYR gl e&a (2 a2t g@dS GKAa LINE
convergence

¢KS hlFiSaQ NBOALIS 2yfeé RAicontaAizatdd OWiduSY, iady O& NI
application of the theory to the real world, otheriteria should be condered in deciding the

allocation of policies to specific leveisgovenment and this is true fathe EU case tooFor instance,

in an important recent bookJnman and Rubinfeld (2020h discussing the pros and cons of
GRSY2 GMIaiON- @ pfade & Nehst ds andch importancenahe ability of decentralized

settings to stimulate citizens participation to the public debate and protect the rights of individuals

and minoritiesthan on economic efficiency considerations

2.2.2."Secondgeneratior’ models

¢KS hl G4§SaQ NB O séd$onCaldifferentfpaing of iel. TReNMditidn& model is based
on an overly simplified view of governments; it also takes for granted a number of assumptions that
RSAaSNWS YdzOK Y2NB aONHziAyeéd C2NJ SEI YLddierenti KS & Ay
levels of government really know about citizens preferences, or the implicit assumption that a central
government could not differentiate policies at local level as well as local governments a@ould
(Triesman, 2007)A large literature has growto discuss these issues, collectively defined tees t
osecondgeneratiort fiscal federalismmodels. Dawing from ideas already disssed in the literature
(e.g.,Brennan and Buchanan, 1980; Inman and Rubinfeld, 1997; Wicksell, tt&3&) models depart

from the assumption of welfarmaximising politicians to consider the fiscal and political incentives
faced by suknational officials/politiciangn different institutional setting¢e.g., Oates 2005, Weingast
2009 Triesman, 2007peveral studies analyse through this new lens the
centralization/decentralizatin tradeoff by investigating in thisnew institutional context the
assignment of tasks in a mutiered governmentthe allocation of tax resources, the structure of
intergovernmental transfers, the ficiency role of fiscal and yardstick competition across
governmentsthe impact on the efficiency of good provis®etc. (e.g.,Ambrosanio and Bordignon,
2015; Besley and Coate, 2003; Cremer and Palfrey, 1996; Lockwood, 2002, B0iBhg on the
information revolution in economicsT{role, 1988) and the new theory of the firfGrossman and
Hart, 1986, the informational assumptions of the traditional model have also been scrutinized in
depth (e.g. Bordignon et al., 2001; Salmon, 2019; Bordignon, 0413, 2004).

Given our aims here, there is no need to enter into the details of this huge literature because many of
these studies are specific to the financial and political organization ohatibnal governments in
national states, a framework that is very far fréine EU present organization. However, three general
observations are relevant to our discussion. First, whalitical mechanismand other distortionsare

taken in considerationpolicies tend to be more biased and inefficiemtder either centralizatioror
decentralization, typically leading in all cases to -sphimal outcomes. The choice between
centralizing/decentralizing a particular policy area is then typically a comparison between a set of
second best equilibria and it is a relative matter to decwhat is best in any specific circumstance.
Second, in spite of all the niceties introduced by this new literature, it is fair to say that the basic
YSaarasS 2F GKS hlFiSaQ NBOALIS GSyRa G2 0SS O2yFANY
various specifications (e.d@esley and Coate, 200Bpckwood 2015). In particular, the presence of
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relevant technological returns to scale and crbssder spillover effects remain important
arguments for centralization. Third, this more complex approach gesvievidence on other
important elements that directly concern our discussion here.

For example, in the traditional framework it is not possible to ask questions about the accountability

of politicians and the perceived legitimacy of their decisions, bseaovernments are supposed to

be benevolent or in any case it is assumed the democratic system would force them to always behave
FOO2NRAY3I G2 30ntheicdnBayyCaa impoytantSasaht afdhss dew literature is that the

issue of centrating/decentralizing a particular policy area, and of the tax resources needed to fund

it, should also be examined in lieu of the incentives this provides to governments to remain
accountable to their citizens (e.§mbrosanio and Bordigno2015). Accounthaility in turn increases

OAGAT SyaQ LI NLAOALI GAZ2Y YR LREAGAOIE € SIAGAYIL O
even for any discussion concerning common policies at the EU level.

Furthermore, once one acknowledges that governments inigh subject to various political
imperfections, the issue of common spending should also be addressed from a different perspective.
For instance, one of the advantages of moving a policy area to the EU level might simply be that it
reduces wasteful spendd by MS, as countries otherwise could compete by offering subsidies and
distorting tax systems in order to restrict competition. Given the diffusion of organized interest
groups, particularly on the supply side of teeonomy (Grossman and Helpman, 2)Gand the
potential negativeeffects of lobbying on policy choicés,is also important to ask whether these
distortions would become more or less severe if a policy was moved to the EU level. The theoretical
literature suggests that this depends on whethbe interests of different national interests are
aligned or in conflict, and makes a strong point for centralization in this latter case (see Bordignon et
al., 2008). Interestingly, and in line with this insight, Thomas Philippon (2019) has receatly an
convincingly arguethat centralizing regulation and competitive policies at the EU level has resulted
in more efficient allocation and a reduced role of lobbying with respetonly to maintaining these
policies in the hands of MS governments, bubalgth respect to other federationsspecifically the
US(see alsdGutiérrez and Philippon, 2018)

2.3.0ur methodological approach
23.1¢CKS YSIadzNBE 2F ¢l adS Ay aSYOoSNI {0

In this Report we attempt to offer a methodology, based on empirical analysisheofdlative
advantages of allocating policy areas and relative resources to the EU or MS level. We only discuss the
spending side of the EU budget, although similar analyses could be replicated for the funding side.

Central to our approach isthe notiofo a gl a0 ST APSPT K24 YIFye NB&2dzN
particular policy area and relative funding was allocated to the European level rather than remaining

Ay GKS KIFyR& 2 Buggebtshattherd is aN&&ondiamtgdniers for moving this policy

area to the EU level, as it implies that resources could in principle be saved by EU citizens by
transferring this policy from MS to the EU budget. These saved resources could in turn be used to
reduce taxes or to increase expenditure in a more efficient way. Given the already high level of
spending and taxing in many EU countries, it is important that resources are allocated where they can

0S aLXSyld Y2NB STTFAOASYyl fraaee Witk the Eypandipledf/SubBidiaritg ¢ | a4 G S €
g KA OK & ( actio® shouid Krllybe taken at EU level when the desired objectives cannot be

3 This is for example the result of assuming that governments commit to their electoral promiestiaens are informed
enough to be able to check for these promises (see Persson and Tabellini, 2016).
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principge of proportionality which states that the action of the EU must be limited to that necessary

to achieve the common European aims as they are set up in the EU legislation. Finally, the notion of
graidsS Aa aidNAROlGte 02yySOimid dINRIEMpdarBarligheeriiaky2z y 2 F
Service 2019 hereinafter CONE Repprthe benefits forgone for not having common spending in
ALISOATAO LREtAOE INBFras yR GKS aAaGSN y2iArzy 27
the collective gainshiat could be reaped by centralizing expenditure at the EU level in that specific

policy field. Clearly, if EU provision can minimize waste more than MS provision then this is indeed a
prima facie argument for moving that policy to the EU level, in link thi¢ above principles.

Ly 2NRSNJ G2 O02YLMziS GKS tS@St 2F asglaiS¢é Ay GKS
developed in the economic literature to identify economic inefficiency in the production of goods and
services by both the privatind the public sector. Among the possible tools developed in the literature

to this aim, for the reasons spelled out in detail in Chapter 3, we choose to use mainly Data
Envelopment Analysis (DEA), a useful and flexiblepamametric method to estimate pduction
AYSTFAOASYyOed ¢KS YIAYy ARSI 0SKAYR 59! Aa G2 AR
observations of the production of services by different productive units and then computing the

amount of waste in terms of the inputs that coldd saved in the production of the same output if all

units produced at the frontier.

In line with previous research (see Chapter 3 for a discussion) in most of our analysis we identify the
GLINRRAzOGA @S dzyAlaéeg oA0GK GKS tian{withthé RsoliréeSallacdted LIdzi a €
Ay GKS a{ 06dzRISGAE& G2 LINPRdzOS GKIF G LI NIAOdzZ | NJ &2 d
the general outcomes of the services (typically, some public good, such as health care or defence), or

more specifiooutputs that can be thought of as intermediate production levels needed to produce

those public goods. In one case, (our application to the Energy Sector, where production is actually
YIRS o0& LINARGIGS FANNXE (GKFG LINE Rdxh& fagt@Ndsed S Y I NJ
LINE RdzOG A2y O0OFLRAGEETZ €1 02d2NE SyYySNHe@O ¢KAES a2dzi
SIFOK FANXY Ay SIFOK &aSO0G2NJAYy SIFOK O2dzyiNEBEZ FyR |

For the sectors and the functions analgliga this report, we collect the relevant data for each MS for

several years and apply our methodology. This empirical exercise provides a measure of the relative

level of efficiency of the differerit1SAs the input in most of our applications is just moiexasured

at some reference year), we can then compute the level of waste, in monetary terms, for each country

in producing the given service. As we have analysed several years, we can also study the evolution of
waste across time; and as we have sevet® (i Sy G A | £ LINPGE2AYSSA T 21N R 26ii2Kdz{iGLadd
canSELX 2NB (KS NeRodzaldySaa 2F 2dzNJ NBadz Gda G2 Ff4dS
When needed, we can also use alternative methodologies (mostly regression techniques) to clarify
important causality nexus between inputs and outputs.

This empirical exercise is interesting by itself and to the best of our knowledge original, in the sense
that for several of the functions we discuss in the next chapters this type of analysis has never been
performed before. However, this does not respond to the question of which policy areas should be
allocated to the EU level; it just measures the level of waste in the different countries with respect to
the estimated frontier. To address this question,lime with the insights of the fiscal federalism
literature discussed above, we exploit some recent advancements in the DEA technique (see Chapter
3) to check for each policy or syiolicy considered, whether the estimated production function
exhibits returns to scaleand crossborder ill-over effects Somewhat more informally, when
discussing the policy implications of our results, we also take into account the potential problem of
heterogeneity of preferences and the political economy considerations émipih | SR 06& G KS &2
ISYSNI GA2yéE 2F FAaOIt FTSRSNIfAAY Y2RSftao
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If the estimated production technology for a particular policy or-policy does not exhibit significant
returns to scale or crodsorder effects, we conclude that there is no compelling ecoimoargument

for moving it to the EU level. MS might still learn from each other and the EU could still play an
important role in attempting to inform and diffuse the best practices, but there is no strong argument
for supporting the movement of that policarea to the EU level. To put it differently, the subsidiarity
principle test for centralization is not passed according to our methodology for that specific function.

On the contrary, when it turns out that returns to scale and citossler effects for he estimated
production function are large, we conclude that there is an argument for centralization; i.e. a single
policy maker that produced theame outputwith the same technologestimated for MS, could save
considerable resources by internalizing thigserved spilbvers effects and by exploiting the returns

to scale. Indeed, we can do more. We can actually compute exactly how much money could have been
saved for a given level of output if that policy had been allocated to the EU level to starQOwith.

O2 YLzl SR & mpusmedsare of iaeffitieyicy, not an output one; but of course if X money
could be saved by MS by moving that policy to the EU level and the price of a particular good/ service
is P, one can loosely say that by allocating thalicy to the EU level X/P additional units of the
good/service could have been boughTo make this clear to the reader, we also present some
simulations to this effect in the relevant chapters.

It is important to stress that our approach assumes thatpEhdluction would occur with the same
technology (the production function) estimated from the observations on actual production by MS;
and that we also assume that EU production would lead to an internalization ofloooder effects

and the full exploitdon of returns to scale. In a number of cases we consider, and where we do indeed
find robust evidence of returns to scale/crdssrder effects (procurement, research, investment in R
&D in Defence and Health Caresiosurance in Social Security, vactiomain Health Care and so on),
these assumptions seem quite innocuous; in other cases they might be more questionable. But the
point is that we do not really know how that particular policy would be executed once transferred to
the EU level and trying uess it, or producing some other artificial countactual, seems even more
problematic that just keeping output and the production function fixed.

It is then important to stress the limits of our exercise; we attempt to provide some emgiasals

of the potential financial advantages of moving a policy area to the EU level, we do not attempt to
predict how that function would be executed if indeed it was allocated to the EU level. Should a
particular function be allocated to the European leamd the relative resources to the European
budget, European institutions and politics will determine where and how this money is spent. The
NEBadzZ GAy3a fS@St 2F a2dzildzié F2N) GKFG FdzyQiAzys
different from what we observe now, when the function is performed at MS level.

In order to counteract the potential objections that this approach can generate, we present an
SEGSyarodS aNpodzaiiySaa SESNDA&ASéd Ly /[ KFELIGISN vy
comparable to the EU, the US, to check whether in this case centralization of the policies indeed led
to improved efficiency. The exercise is of course not conclusive because US institutions are different
from those of the EU, but clearly if we find posit effects of centralization in the US case, this
corroborates our findings for the policies we propose to move to the EU level.

Finally, it should be noted that, in spite of its limits, our approach has some advantages. First, given
the quite rigorous tst that we impose for concluding that a particular policy area orfsmistion

4 As explained in Chapter 3, input and output measures of inefficiency using the DEA methodology produce exactly the same
results if the technology tuns out to be characterized by constant returns to scale. Results however differ if the
technology is characterized by increasing returns to scale, which however justify common spending at the EU level.

-
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should be allocated to the European level (an empirical test supported by several robustness exercise),
the estimated efficiency benefits for centralization turn out to be qu#rge. They should then be
enough to guarantee an improvement of efficiency agwsure effective consensus among MS
Second, as only a limited subset of duhctions pass our centralization test in the four policy areas
considered, the amount of extra mey one would have to allocate at the EU budget turns out to be
quite limited. This of course does not mean that it would not be desirable to move other functions to
the EU budget or return some of the existing ones to MS; it just means that in the carftthe
important policy areas we consider, large returns of efficiency could be gained by transferring overall
limited resources to the EU budget.

2.3.2.Comparisons with alternative exercises

Several different studies have already discussed the issue of the optimal allocation of functions at the

EU level and estimated the cost of rBairope, in the sense of the economic benefits that are currently

forgone by not allocating policies and competes to the EU level. The Cecchini Report (1988) is an

early example of an attempt to compute the cost for EU countries of not completing the Single Market

and has been instrumental to the legislative progress made in this field. More recently, since 2012,

the European Value Added Unit of the EU Parliament Research Services (EPRS) has been producing
regular estimations of the potential economic gains, computed in terms of the additional GDP
generated, that could be achieved through better coordination afreping at the EU and MS level in

selected policy areas. In the last version of this reg@@KE Repagr2019)° the study covers 50 policy

areas, ranging from completion of the Single Market to the digital economy to Justice and Economic
affairsto EUEXSNY I £ LRt AOéd ¢KS &dddRRe OBYANRPIRSa AYKHF £
policy fields can be computed as abastrillion, or about 14% of the actual total EU GDP. In the

same direction, many attempts have been made in the scientific litledS (2 SadAYIlI 4GS GKS
I RRSR @l fdsS¢é¢>s oNRIRfe& RSTFAYSR a (GKS SO2y2YAO |
using a plurality of techniques and approaches. In an interesting recent example, Campos et al. (2014)
builds a synthetic counteattual to try to understand the benefits to countries for joining the EU,

using in particular the sample of the countries that joined the EU in the subsequent rounds of
enlargement from 1973 to 2004. They conclude that these benefits, mostly as a redaigef

economic integration with the rest of the EU, have been considerable, at about 12% of GDP on
average.

Closer to our own approach, other studies have instead tried to address the issue by starting from
some broad normative principles, generally aiiting with the insights of the fiscal federalism
literature or some political arguments, to propose an assignment of tasks, reforming or revising the
present ones, to the EU and the MS. Most of this work is qualitative in nature but there have been
already some more specific quantitative attempts. An early one is due to Alesina, Angeloni and
Schuknecht(2005) Theyusefiscal federalism principles, the preferences of Europeans as captured
by Eurobarometer, data on the EU budget, and a measure of legéslatiidence of the Union in the
different policy areas to comment upon the correspondence between optimal and current allocation
of tasks (see also Alesina, Angeloni and Etro, 2005). A much more ambitious work, commissioned by
the Commission, the ECOREEB and IFO (2008) report, reviews critically EU spending in fourteen
policy areas of the EU budget, offering suggestions for improvement. Although institutionally very
detailed and wellrgued, this work does not produce new empirical analysis of its bwintather
discusses qualitatively actual spending and actual allocations with a list of criteria similar to those

5 But see also the previous studies published in 284d 2017 (European Parliament, 2019).
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described in section 2.2 above. The work also does not cover potential functions that are not already
funded in the EU budget.

The most ambious study in the field to date is by Bertelsmann Stiftung (2017) which builds on an

earlier work from the same authors (2013). This work also starts from fiscal federalism principles, but

adds features that are perceived as specifically important foBtbecontext such as the coherence of
NBEF2NY LINRLRAlIfA GAGK GKS 02YY2y YIEN]SG o0aAyidSNI
sufficient competitive impulses for both companies a@® dzy G NA Sa 6 a OfudydBai A G A 2 y €
considerspolicy areas cuantly not funded by EU budget programs, but chosen for their general
potential relevance (on the who)8 policy areasincluding corporate taxation). The study is particular

for the more rigorous approach used in the analysis, attempting to identify doh @rea currently

covered by MS spending a precise counterfactual if this function were allocated to the EU level (and

vice versain case the function was already covered at the EU level). The aim of the study is to define

and compare the net benefit afpending at the EU level with the net benefit of spending at the MS

level; if the difference is positive, the function should be allocated to (or remain at) the EU level; if
negative, the function should be allocated (or return) to the MS level. In thysthva study also offers

I LINBOA&AS YSIyAy3a (2 GKS y2GA2y 2F GodzSt@Bunifl y Ol f
Bertelsmann, 2013 The study also performs original econometric analysis to estimate returns to scale

or heterogeneity of prefersces, although not employing consistently a specific methodology as we

choose to do in this Report.

It is worth stressing that in spite of the different methodologies and objectives, the basic message
emerging from theiterature is largely convergenilesina et al. (2005) finds that EU spends too much

2y ' ANROdzZ GdzZNB |yR [/ 2KSaAzy t 2t as(efenteyoRBorde 2 £ A
protections. he ECORYS, CPB and IFO (2008) report concludes that the EU should spend more on
Research & Developent, Environment, Network Industries and Foreign Aid (only slightly more for
Defence), and less in Cohesion Policy and Agriculture. This study also does not think the EU should be
involved in macreeconomic stabilization policy, health care or socialiegfaeflecting the leading
opinions of the time. The Bertelsmann Stiftung (2017) study also concludes that the EU spends too
much in Agriculture (payments to farmers should be nationalized), too little for Asylum and Refugee
policy (Asylum Services shoddd harmonized at the EU level), Development Aid and Defence. They
also find a rationale for a European unemployment scheme to complement national ones and for
harmonization of corporate taxation.

The task of our analysis in the next chapters is sligliffigrent from the one of these previous studies:
computing the level of budgetary waste in a humber of policigsialy assigned to MS. Moreover

the policies considered only partially coincide with the ones analysed in the above studies. Still, in the
concluding chapter we will briefly contrast our results with thos¢hefseprevious studies.

2.4.Conclusions and a road map to the empirical analysis

As already anticipated in Chapter 1, we focus our analysis on four functions only, chosen together with

the EUParliament offices, for their policy relevance at the current political juncture and given the
political agenda of EU institutions. The first function we discuss is health care. EU competences in this

field are currently very limited (see Chapter 4), the COVIEL9 pandemic has painfully made clear

the potential advantages of a larger role of the EU in this context, from procurements to research, to

I 0SGGSNI O22NRAYIFGA2Yy 2F O2dzyiNASEAQ LRfAOASE |y
Parlianent (European Parliameaty Research Servi@020a) but also several EU countries have

already asked for a reinforced role of the EU in the provisions of health services. Chapter 4 then uses

our methodology to study the relative efficiency of health carevsions in EU countries both for the

whole function and for specific components, selected for their potential policy relevance in the EU
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context. In particular, we discuss in detail the procurement of medical machinery and drugs, and
prevention policy.

In Chapter 5 we discuss environmental and energy policy. Environment is a key priority of the EU
current political agenda and one where the EU has already made large progress (European Parliament
DG IPOL, 2019). We analyse EU Emissions Trading Systé&l ETS), which is a crucial part of the

EU Climate Action and the European Green Deal programmes. We are specifically interested in
understanding the impact of the system on performance and emissions of companies, in particular
after the tightening of regiations in 2013Exploiting our results antthose of the previous literature,

we can also provide a rough estimation of the advantages that the introduction of the EU ETS system
had on the EU economy. Concerning our benchmarking analysis, given thelpafgatures of this

L2t A08 FTASERI 6S ARSY(GATe aAyLWziaéd Fa GKS | Y2dzy
sector (TransportManufacturing 9 Y SNH& U0 | YR a2dzillziaé Fa ,020K |
emissions) for each sector. @benchmarking analysis is performactosssectors/countries, and data

allows us to study divergence and convergence of efficiency results for sectors/countries across time.
Finally, given the current debate of allocating environmental tax revenues t&tthbudget, we also

discuss the potentiality of the EU ETS as a source of own revenues.

In Chapter 6, we discuss Social Insurance and Unemployment Belmettitis. field, EU competeanies

are currently very limited, buhere has been already an extenspditical debateto extend them for

both the EU and th&uro Area Political commitments by the EU Commission and EU Parliament to
advance this debatestudying in particular the potential advantages of introducing an EU based
unemployment ceinsurance S OK | yAaY &dzZlJLI2 NI Ay 3 9! O2dzyiNAS&Q
large shock have already been taken, but so far with little progré@®NE Repqr2019) Faced with

the devastating economic effects of the COXtEDpandemic, EU countries, following aposal of the
Commission supported by the EU Parliament, have introduced a special mecharsspport MS
employment policy the SURE initiativéinanced with the issuance of European debt. However, this
system is only a temporary measure and it only sists of loans taountries that ask for help
Confronted with this scenario, we use our methodology to assess the relative efficiency in MS social
protection systems and the presence of returns to scale in the provision of unemployment insurance.
We alsgperform a simulation exercise on historical data to examine the relative efficiency of a simple
EU unemployment cinsurance scheme (built to avoid permanent transfers across EU countries)
designed to support national ones.

Finally, in Chapter 7, we addr®the longstanding issue of providing a common defence policy to EU
countries(CONE Report, 201%fter a discussion of the (limited) progress made so far in advancing a
common EU policy, particularly with the PESCO initiative, and the results of gaestials studies
devoted to assess the efficiency of common spending in the defence sector, we apply our
methodology to selected subectors, where our methodology can be more fruitfully applied.
Specifically, we discuss the potential advantages of comsumending in troop deployment in
international missions and in defence procurement, considering in particular its effects in increasing
R&D expenditure.
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3. Empirical methodology

3.1. Measuring efficiency in economics

Efficiency is one of the keywords in economics. As resources are scarce, research in ecgnomics
devoted to understanding whichstitutional mechanismgan allocatethem efficiently. A central
theme in thisareais the measurement othe efficiency of poduction unitsoperating n private
markets. The topic is crucial in microeconomic theory and thésex huge literature a empirical
applications in many different economic sectorsnging from agriculture toelectric power
generation,andthere has been a growing attention to the measurement of efficiency of government
spending in the last decades (World Economic Forum 2019; OECD 2017).

Efficiency measurement is built on the microeconomic theory of prodagtisingconceptsincluding

the dproduction functiorg and thedcost functiorg. Efficiency can be simply understood as the ratio

between inputs and outputs of the production process, where inputs are economic resources
consumed in the process. GrcanbeS ELINS a4 SR a4 GKS aRA&alGlHyOSé o6Sis
output characterizing a production unit, and the quantity ioput and output that defines a
comparablebut fully efficient production unit.

But this is just one of the many concepts of effiaiyidentified and definedn the literature First,
technical efficiencyests on the relationship between inpaiand outpus. According to Koopmans
OMbpp mMI LID -outpubvedor ig technjeallgaificient if, and only if, increasing any output or
RSONBIFaAy3d lyeé AyLdzi Aa LRaarotsS 2yteé RSONBI &Ay:
Secondallocative efficiencgllows for the optimal choice of the input mix, considering the price of
inputs and the behavioural assumption of cost minmation. In other words, allocative affency
measures the ability gbroduction unitsto choosethe optimal set of inputs for a given set of input
prices (Farrell, 1957T.hird, another concept of efficiency isost efficiencydefined as the ability of a
production unit to produce a given quantity of output at the minimum feasible cost of production. To
be cost efficient, a production unit needs to respect both technical and allocative efficiency. Finally,
an additional concept defined in the literature ihe concept ofscale efficiengynamelywhether a

unit is operating at the optimal scale of production, or if increasing or decreasing the scale may lead
to efficiency improvement.

Defining which concept of efficiency to investigate is the startingntpdhe next step consists in
identifying a methodology to estimate efficiency. The first rigorous analytical tools to efficiency
measurementvere proposed by Koopmans (1951) and Debreu (1951), and then applied empirically
by Farell (1957). Both Debreu 51) and Faell (1957) introduced and developed amput distance
function measuring the degree of inefficiency. Similarly, an output distance function introduced by
Shepard (1970) characterizes the efficient production technology in the presence gilenptiducts

and is used to construct output quantity and productivity indexes (Daraio and Simar, 2007). When
applied to data, these measures of efficiency rely on the construction of a benchmark that defines the
optimal frontier.

While it is easy to theetically define the boundary of the production set and the measures of
inefficiency, the empirical estimation of the production function (and the cost function) requires both
appropriate data andda G F G A aGA Ot G22fad | LILINPOBDAF NBWRL SINE | f
defined as the boundary of the production set, based on the best performing units in the sample
(Daraio and Simar 2007womain approachearefollowed by scholars to estimate the frontiasing

appropriate statistical toolsThe firstis anonparametricapproach that defines the optimal frontier

by solving linear programming modeBgfsundand Sarafoglou 2002). The second igasametric
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approachthat assumes a specific functional form for the frontier whose main parameters are
estimated through regression methods, such as the COLS (Corrected OLS) model or MLE (Maximum
likelihood estimators).

The two approaches have been refinkading to the development of two estimators thhave
became well esablished in the literatureData Envelopment AnalySISEA), initiated by Farrell (1957),
developed by Charnes, Cooper and Rhodes (1978) and further extended to account for variable
returnsto-scale by Banker, Charnasd Cooper (1984)and the Stochastid-rontier Analysig¢SFA),
discussed for instance in Lovell (1995). Compared to less advanced benchmarking techniques, both
methods require very littla prioritechnological information and are able to cope with multiple inputs

and outputs (e.g., Bogetoftna Otto 2011).

However, when studying efficienogf public firmsor, even more,32 GSNY YSy Gadd STFAO
additional issue needs to be discussed: while it is clear what ressware consumed (sagublic

spending), it is much less easy to define outputs of the production procesd®rofit maximisation is

not necessarily the sole objective for public firms; and government units often produce intermediate
outputs that contribute to the production abutcomes typically public goods, or goods with strong
publicness characteristics his is a problem that will be discussed at length in the empirica
applications below. Gr approach will be to consider a production set defined by owpor

outcomes) that can be obtained consuming public resources, tansideringthe concept otechnical

efficiency.

In this chapter, after describing in more detailg ttwo methodologies in section 3.t sectim 3.3

we define and motivate thepproachthat we will follow in the rest of the analysis. &ction 3.4
describes the implementation of the empirical strategy to the studytlod budgetary waste rate in

the EU, particularly focusing on explaining the different technigues used to measure the potential
addedvalue of reallocating somiSpoliciesto the EU. Finl, sction 3.5describes some additional
regression models applied to efficiency scatest we willestimate through the main analysis.

3.2.The tools for benchmarking

Following the definition of budgetary waste introduced in the conceptual frame{@hlapter 2)the
OSYiGNIf AaadzsS Ay ARSyGATFeAy3d | YSiKz2R2f23& FT2NI i
FNREYGASNR® 2 S R&imiruhSmadirk af gublic @daticed needed KoSachieve a fixed

desired level of output/outcomer, converselythe largest possible amount of output/outcome that

can be obtained given &éd level of input (e.goublic spending).

Several benchmarking techniques exist in the literature for this purpose. In this section, we focus on
the two most popular estimatorsDEA and SFAhe former is a nojparametric technique that
requires only mild assumptions on the production set, but it is nadfected bymeasurement errors

in the data. The latter is a parametric technique requiring the parameterization of the piodusst,

but it canaccount for measurement errors in the data.

DEA is a linear programming technique. The basic DEA sadea linear program to obtain either

the maximum achievable outputs/outcomes given a fixed level of inmrtshe minimum levebf

inputs that each Decision Making Unit (DMH standard ternusedin this literdure to identify the
decisiontaking uni) should consume in order to be on the efficient boundary (Daraio and Simar 2007).
Once the efficient frontier has been defined, itghased or outputbased technical (in)efficiency for
each unit is measured by considering the radial distance from the observed point to its corresponding
production or cost frontier (Daraio and Simar 2007).
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In contrastto DEA, SFA is a parametric apmtodhat requires the definition of the production set
based on specific functional forms linking inputs with outputs, where the links are identified by the
parameters to be estimated. The basic empirical framework for SFA is a regression model spacificatio
that relates observed outputs/outcomes to the production frontier observed costs to the input
requirement function. Parameters defining the frontier are generally estimated via Maximum
Likelihood Estimation (MLE), while outphdsed or inputbased masures of technical (in)efficiency

are identified from the error term by separating the inefficiency score from the usual random noise
(Jondrow et al. 1982; Coelli et al. 2005; Cornwell and Schmidt 2008) tdsidentification of the
inefficiency compoant of the error term requires parameterization of the distribution of the error
term.

DEA and SFA¥Wabeen extensively used to perform benchmarking analyses, mainly considering firms

in many different sectors: from agriculture, where hypotheses relatedompetitive markets for

inputs and outputs are more likely to be satisfied, to education and healthcare, vhermle of

public producers is very largand outputs have been combined with outcomes in defining the
production set. As the benchmarkingadsin these technigues can be applied to any units that have

to decide how to consume inputs, these approaches have also been used for the analysis of the
performance of different levels of government. The techniques have been appliedny leves of
gowernment, from municipalities to entire countries, considering single services or the whole array of
the public services supplied to citizens. For instance, the DEA approach has been followed by several
authors to assess the efficiency of public spendingsfiecific sectors, such as education and health
(Herrera and Pan, 2005; Afonso and St. Aubyn 2005; Sutherland et al. 2007; St. Aubyn et al. 2009), or
more generally to evaluate overall government performances (Afonso, Schuknecht and Tanzi 2005;
Afonso and~ernandes 2008; Lin, Lee and Ho 2011; Afonso, Romero and Monsalve 2013; Afonso and
Kasemi 2017). Most of these analyses focus on central government spending, while some look at the
level of spending by local governments (Afonso and Fernandes 2008;d.and_élo 2011). Similarly,

using the SFA methodology, autsdhave investigated governmeastficiency both at theMSlevel
(Greene 2004; Kumbhakar et al. 2010) and at thersational level (Kalb et al. 2012; Boetti et al. 2012;
Piacenza and Turati 2014).

Among these papers, it is wosiliile to mention the recent contribution of Afonso and Kasemi (2017).

In this study, the authors follow the DEA approach to assess public spending efficiency in 20 OECD
countries. The study looks both at the general perforcaonf governments and at performancies

some specific functions such:asdministration, health, education and public infrastructure. As input
YSIadz2NBa F2NJ 59! > GKSe& dzaS 3I20SNyYyyYSydaaQ G20l f
while as outpit measures they use either general performance indicators when using the total
spending asn input, or more specific sulmdicators when using the sector specific spendinthas

input. Some examples of general output indicatasedare: GDP per capitéfie standard deviation

of inflation and the Ginindex. For sector specific indicators they use, for exantple:level of
corruption and judicial independence for administration, PISA scane secondary school efmzent

for education, the life expectay for health, and infrastructure quality for publicria$tructure. As we
discuss in section 3.4n our analysis we apply a similar approach to estimate the budgetary waste
rate of Member States in some specific functions.

3.3. The pros and cons of DEA and\SF

There is a general consensus in the literature thate is nooptimal methodologyableto estimate
efficiencyacross all situationdJnsurprisingly, both the DEA and the SFA approaches have pros and
cons. Standard considerations suggest that wBileAis nonparametric it does not allow a proper

role for variables outside the control of the decision maker in each productionviméreasSFA does
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allow for the impacbf random noise but requires strong parameterization assumptions. In particular,
SFA Bows the estimation of standard errors and allows for a formal testing of hypotheses. For
instance, using SFA, hypotheses on the technological properties of the production function and on the
distribution of efficiency measures can be statistically tested (e.g., Kalirajan lzamttd S 99).
However, the main drawback of SFAhiat it requires a specific functional form for the frontier to be
imposeda priorion the production set, and it also needs to impose some particular distributional
assumptions for the part of error term deribing technical efficiency (e.gljalmarssoret al. 1996).

DEA does not assume any functional form forghaductionfrontier and does not impose any specific
distributional form for the inefficiency scores. However, it produces results that arecpkmtly
sensitive to variable selection and data error (e.g., Kalirajan and Shand 1999). Moreover, with DEA,
is more difficult to implementstatistical hypothesis testsHowever,there are severaldifferent
approaches that can be followed overcome heselimits. One possibility relies on a separametric
two-stage procedure that combines efficiency measurement by DEA with a regression analysis that
uses DEA efficiency scores as dependent variables. In these analyses, thessagerisd typically a
censored (Bbit) or truncated regression to account for the bounded nature of efficiency scores
(Badunenko and Tachmann, 2018). A second approach is to follow the parametric bootstrap
procedure proposed by Simar and Wilson (2007). The advantage of thisodostlyy is that it
considers that efficiency scores are estimated from a common sample of data, and therefore, applying
a bootstrap procedure, generates estimated standard errors and confidence intervaitimint for

the correlation between estimatedficiency scoresnd are therefore unbiased

3.4.Using DEA for the analysis of budgetary waste in the EU

The methodology we follow in this report fo@son the DEA approach. When discussing
A32BSNYYSYydaQ LINRBRAzOGA2Yy S A fic foran foljtiizprad8ctidr fudcior, O dzf
2N S@Sy (2 0GKAY|l 27T I therdfddR iodpdranieRioappfodeyf ©prefetaifle | a
since it avoidshe needto parameterize the production set. However, to account for the drawbacks

of DEA, we comphment the analysis with the Simar andl¥dn (2007) proceduréhat allows us to

study the determinants of efficiency scores and implement some hypothesis tests.

The first step in applying the DEA approach is to define input and output mea$\ithsoutput
variables, following specifically Afonso, Schuknecht and Tanzi (2005) and Afonso and Kasemi (2017),
we consider specific indicators that ass#ssperformance of different government policies. For input
variables, wecollect data on public expenditure dh should be appropriately linked to the related
output indicator.

In the empirical applications, depending on the sector, we adopt both an-in@sed and an output

based approach. In the former case we define budgetary waste as the amount of publitirgpen
excess of the optimal level to obtain a given level of output. This approach is particularly appealing in
order to providea measure of the amount of resources that could be saved or reinvested by acting
efficiently. In the latter case we define tigetary waste as the difference between the maximum
achievable level of output and the realized level of output for a given level of input. This approach is
particularly appealing in all cases where outputs can be defined in monetary terms and we want to
discuss the possibilitiesf expandng outputs keeping constant the level of spending. Nevertheless,
input and output oriented measures are clearly related, being exactly the same in themBdeA with
constant returns to scale (CRS).

Building on the congeual framework discussed above (see Chapteit & particularly important for
our analysis to account for and estimate scale and scope economies. As for scale ecdbBhiesy
be adapted to different returns to scale specificatigesy., Tsai and Mimero 2002; Daraio and Simar
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2007; Hernandez Villafuerte et al. 201The original DEA model proposed by Charnes, Cooper and
Rhodes (1978) was based on a constant returns to scale (CRS) assumption. Thereafter, Banker,
Charnes and Cooper (1984) introdudkd variable returns to scale (VRS) DEA model. Estimating and
comparing the two models, it is then possible to separate total efficiency measure intdquimgical
efficiencyandscale efficiencyindeed, technical efficiency (TE) computed through th&[QIRA model
corresponds to the pure technical efficiency (PTE), while technical efficiency computed through the
VREDEA model is given by the pure technical efficiency multiplied by the scale efficiency (SE)
component (Marselli and Vannini 2004; Ji and 2@&0). In other words, using a simple formula:

"YO 0 "YO"YO
Using this formula, we can derive the expression for computing SE, which is equal to the ratio between
the technical efficiency calculated under the assumption of constant returns to scale and the technical
efficiency calculated under the assumption of ighte returns to scale. This analysis is needed to
understand whether inefficiency is caused by inefficient operations or by a suboptimal scale of
production. In our analysis, identifying the returns to scale characterizing the productivilisie¢|p
to assess the potential efficiency gains coming from a reallocation of competences frén$thehe
larger scale of the EU level. Large returns to scale provide an argument for centralization, as by

centralizing production at the EU level, returns to scadald be exploited to produce more outputs
with the same inputs, or to reduce inputs (saving money) to produce the same outputs (Chapter 2).

2 KSY FLILX @Ay3d 59! gAGK GFENRFOGES NBOdz2NYya -in2 aoOl f ¢
addition to eficiency scores a further variable indicating whether the production function of each
DMU is characterized by increasing, constant or decreasing returns to scale (Ji and Lee 2010). In the
empirical analysis of the following chapters, we exploit this rmfation and conclude that the
reallocation of competences to the EU level will lead}op changes of the SE when the production
function is characterized by constant returns to sca)en increase of the S8 the maximum value

equal to one when theroduction function is characterized by increasing returns to sd@lean
equivalent decrease of the SE when the production function is characterized by decreasing returns to
scale. Calculating this measure for each DMU, we are then able to estinegpetdntial benefit/cost

in terms of efficiencyhat could be obtainedrom shifting production to a larger/smaller scale. The
implicitandimportant assumption here is that the production frontier (hence the production process)

is the same betweeMSandthe EU. This assumption is likely to be innocuous in a number of cases
(e.g. public procurement); it might be more debatable in a number of other contexts (see the general
discussion in Chapter 1 and 2 and the discussion in each empirical chaptenpvieiger the only
possible assumption to make, as trying to predict how the production frontier would change if a
particular function were allocated at the EU level would be highly arbitrary. Fiitalyimportant to

note that in the following analysisn order to test for therobustness ofour results, we will also
experiment with different definitions of inputs and outputs.

The DEA methodology can also be used to derive productivity indexes, such as the Malmquist
productivity index (MPI), the Luenbemand the BenneBowley indicators that we consider in
Chapter5when discussing an empirical application on the energy and environmental sector. The MPI
is generally used to evaluate productivity changes for a DMU between two periods in time. It is equal
02 GKS LINPRdzAELX 2 T yRK SI REGIBIFANE Y@ Y8R Sy ia 6¢2ySs
component reflects the efficiency improvement experienced by a DMU over time, while the latter
captures the shifts in the efficient boundary between the two pesi@d time. Technically speaking,

the MPI is defined as ratios of distance functions that can be calculated through DEA models (Caves
et al. 1982, Fare et al. 1994). In the analysi€haipter5, we measure the productivity change in the
presence of undesiible outputs (like pollution). In this case it is more appropriate to use variations of
the MPI index, such as the Luenberger indicator (Chambers 1996, Fare et al. 2010) or, when data on
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input and output prices are available, the BemBziwley indicator (Rambers 2002, Fare et al. 2010),
which is given by a simple formula and does not require any optimization.

3.5. Additional regression models

Sarting from the efficiency scoresstimated through the DEA model, we implement further
regression analyses in order to investigate the rolemfss border spitbvers andto evaluatethe
effect of a specific program impacting the efficiency of governmekdésdiscussed in Chapter 2, the
presence of large spitiver effects constitute another important reason for centralization at EU level,
as by centralizing at the Belel, it is more likely that these spiler effects across countries would
be internalized by the decision maker.

DEA can account fospilk

over effects by applying Figure3.1: Contiguous countries and spaVer effects
spatial regression models to
the estimated efficiency
scores (Ramajo et al. 2017).
Toapply the spatial analysis,
we start from the GeoDist
database (described in
Mayer and Zignago, 2011
that includes geographical
variables valid for pairs of
countries, such as the
bilateral distances for most
countries across the world
and a dummy variabl
indicating whether the two
countries for each pair are
contiguous. As a second
step, we merge this database
with the data used for the
DEA model. Since each
observation identifies a pair
of countries {andj), for each
unit we include the efficiency
scaes and a set of control Source: Eurostat.

variables of both countryi

and j. Finally, we apply a

regression analysis where the dependent variable is the efficiency score of country while
covariates include a set of controls for both couritandj @MY , and our main variables of interest
that are the level of spending of counfr§Y and the interaction term between the level of spending
of countryj and the dummy variable indicating whether the two countries are contiguaus & 0 ‘Q"Q

— 17 1Y 1Y QeEo@ 1o -

Herethe coefficienf captures the average effect of the level of spending of other EU countries on
the efficiency score of each Member State, while the coeffigierdaptures the differentl effect of
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spending by contiguous countries compared to the average effect of spehdisgan example,
consider asingle country, Germany. Thethe coefficient] captures the average effect of the level

of spending of other Member States on th#figency score of Germany, while the coefficignt
captures the differential effect of the level of spending by contiguous countries, thédune 3.1are
indicated in orange (Denmark, Belgium, Netherland, Luxembourg, France, Austria, Czech Republic a
Polang.

For the purpose of our analysis,statistically significant coefficient (either negative or positive)
indicates the presence of spilver effects that, in the case of coordinated production at the EU Jevel
could be internalizedThe size ofhe coefficient measures the economic relevance of these-oypif
effects; the larger the spitbvers the larger are the likely inefficiencies generated by MS production.
As a consequenceaentralization is more likely to generasn efficiency and sodiamprovement
compared to the production at thmSlevel.

As a furthereconometric tool, in some chaptevge complement the DEA analysis with a Difference
in-Differences Diff-in-Diff) model. This counterfactual technique relies on the comparison over tim

of two groups i K BeattentQand (i K &ntreiQgroup) that are identified based on tHgandom)
assignment of treatment at a certain pointintimé 2 G0 KS WGiNBIF G YSy i Q 3INRdAzL) ¢ K
group unaffected The causal effect of the treatrm is obtained by comparing the average change
that occurred in the outcome between the pasind the pre treatment periodfor the treatment and

the cantrol groups The basic assumption behind this strategy is that, after controllingldfservable
differences, the control group is subject to the changes the treatment group would have experienced
in the absence of the treatmenproviding the counterfactual needed to evaluate the impact of the
treatment. Ths strategy allowausto control for unobservable differences between groups that are
constant over time and for other common (macro) time effects. Moreover, both parametric and non
parametric methodsan be used irthe estimation Applying theDiff-in-Diff together with the DEA
analysisfacilitates the comparison athanges over time of efficiency scores of a treatment and a
control group of countriesThis will always be helpful in understanding the source of inefficiency in
MS production.

61n some regressions we use alternative dependent variables, such as output or input data of country i to better investigate
the direction of the spilbver effects.
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4. Healthpolicy

Main Findings

>

22

Economies of scaland gill-overs cannot be used asfficiencyarguments to justify a

reallocation of core competences (curative and ldegn care) at the EU levdllowever,

the EU intervention magtill be justified on equity ground since heajtlife years across

MSarestill very heterogeneous.

On the other hand, for the procurement and the prevention §ublzy OG A 2y a3 O2 dzy (i NJ
average efficiency scores are much lower and this inefficiency is due to both scale

inefficiency and crosborder spiltover effects. In other wals, these competences could

be better managed at the EU level

According to our estimations, i@allocation of competences to the EU level would imply

F2NJ LINRPOdzNBYSyd 'y I @SNIF3IS AyONBlLFasS Ay aSyYoSN.
MT OAf fFAZ2NJ LANBIGSR/GA2Y S 'y AYLINRGBSYSYyid Ay STFAC
These estimates take into account differences in purchasing power among countries.

In terms of budgetary consequenced|oaating the entire current MS spendingn

procurement andprevention at the EU levetould imply an additional spending at this

level by 1.4% of GDP per year

Procurement and prevention spending also present important ebasder spillover

effects, which lead to inefficiency. For procurement, countries incréasie spending if

neighbouring countries are spending more; for prevention, a higher spending from

neighbouring countries decreases the percentage of total internal deaths due to

infectious disease, but also the percentage of people aged 65 and ovedebate to

vaccinate against influenza

The coordination of policies in the prevention and procurement fields would allow

Member States to exploit economies of scale and internajuik®vers, choosing more

efficiently the optimal level o§pending

For R&D spending, data are not sufficient to run a formal analysis. However, the-COVID

19 pandemic has shown that managing research (especially when it concerns vaccines and

new drugs) at the EU level may be beneficial for Member States andhet@ayo reduce

inequalities in access to health care
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The reduction of health disparities across gender and countries is one of the most important goals of
currentEU policyCONE Repar2019). While reducing inequalities is a leng goal requiringhanges

in individual behavior (like adopting an healthiifestyle) as the current pandemic crisis has shown,
healthcare is a crucidbol in working towardshis objective EUMS are primarilyresponsilte for
organizing and managing their own healthcare systems, but the EU complements these MS policies
and several actions have been undertaken to reduce disparities (European Commission, 2013). Our
FAY Ay (GKAa OKFLIWISNI A& (2 dzyRSNBRUIYR 6KSGKSNI 9!
current role of the EU with respect to healthcare spending. Ims&eof public spending, healttare
represents around 9.6% of the European GDP; however its relevance goes far beyond this number, as
the quality and the effectiveness of health care systems increase thebeiell of citizens, reduce
inequalities and contbute to economic progress (WHO, 2019singthe methodologydiscussed in
Chapter 3we find that MS can on average increase their spending capacity by about 20% by adopting
common actions in healthcare. In additioneterogeneity among countries in terntd efficiency

scores is considerablélore precisely, we estimate that by spending more efficientys could

release approximatel¥75 billiona worth of resourcegin PRP- Purchasing Power Standard adjusted

these resources could be used to improvealtle care provision and to reduce inequalities between

and withinMS

To determine whether budgetary waste could be reduced by centralizgne health care
expenditure, westudy the presence aéconomies of scalend spatial pill-overs, and we findthat -
considering aggregate spendingthe health production function is characterized by decreasing
returns to scale in many Bl while ill-over effects among States are limited. Therefore, from this
analysis we conclude that the allocation of healtlhecaxpenditure as a whole to the EU level would
likely not be beneficiain terms of efficiency. Howeveff, we look at the composition of health care
expenditure, around 60% is represented byrative care a function for which we can expect
decreasing raurn to scale and differences that may depend on local characteristics (in terms of
population density, age profile, etc.). For this reason, we also study somisciions separately,
especially those for which we may expect returns to scale ailttasver to produce efficiency
improvements. In particular, we focus our attention procurementand prevention.

We find that a reallocation of procurement competences to a larger scale, such as the EU level, may
allow MS to increase their efficiency scores %o, thus providing around 17 billiahworth of
resources to spend on medical equipment (in PPP). In the preventiefusation, we estimate an
improvement in efficiency by 13%, equivalent to around 3.5 billion

For these functions,pll-overs alsoplay an important role: in fact we find that: &Sincrease their
procurement spending iieighbouing countries are spending more, but this does not increase their
level of efficiency; b) a higher spending fragighbouing countries decreases the percentage of total
domestic deaths due to infectious diseasadalso the percentage of people aged 65 anetr that
decide to vaccinate against influenzZaoordinationat the EU level would allow governments to
internalize these gill-over effects, meaning more efficient spending abdtter social outcomes.
Common spendingvould also improve redistribution: nuécal devices and vaccination could be
redistributed amongMSwith a view to reduce inequalities amomgS which is one of the primary
objectives of the EU as concerns public hedihrépean Commission, 2013

The chapter is organized as follows. In sectd.l we present the current allocation of competences
in the health sector between EU aMi5 and we provide a general picture about the organization of
MS systems, health care spending, outputs and outcomes in the EU. In sé@ieve describe our
dataand model estimations. In secti@n3 we present the results of the DEA methodology applied to
public health care. In sectioh4 we use our data to study an efficient and plausible scenario of
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centralization that involves some specific functiotrs.secton 4.5 we perform several robustness
checks to the main analysis. section4.6 we conclude

4.1. The current situation in EMS

According toArticle 168of the Treaty on the Functioning of the European Unibie(J) competences
Ay WLIzo £ A O KrBntlyfshaked etwees the EU NSl ed@®iMSare in charge of defining
and delivering health services and medical care, while the EU seeks to complei&eolicies to:
prevent illness/disease by promoting healthier lifestyles; facilitate access to batidr safer
healthcare; contribute to innovative, efficient and sustainable health systems; deal withlmwodsr
threats; keep people healthy throughout their lifetimesjdharness new technologies and practices.
These are clearly broad goals which deate with the determinants of health than with the provision
of healthcare services per se, which are lefM& The EU's Health program (2020) has a limited
budgetof about 450 millionl compared to public spending for healthcareNis! and this budget is
mainly used to support projects to improve Europeans' health via prevention campaigns and reduce
health inequalities.

The organization and finance BfShealthcare systems is different along several dimensions across
MS(Levaggi and Levaggi, 2020; Sicikguail, 2017) For instance, competences in terms of healthcare
services definition and delivery are shared betwdds and subnatbnal (in particular, regional)
governments in countries like Spain, ltaly, but also Denmark, while a single coudéyhealth
insurance fund purchases services for all Greek citizens after the 2011 refothe ddational
Organisation for the Provision bfealth Services (EOPYAdolphet al., 2012; Costdont and Greer,

2016) A taxfunded national healthcare system characterizes countries like Spain and Italy, while
social insurances characterize countries like France, Germany and Austria. However, with few notable
exceptions, most healthcare expenditure is publicly fundeM8(OECD and European Commission,
2016; Pari®t al., 2010) Figure4.1 provides evidencetotal health spending in EMSaccounted for

9.6% of he GDP in 2017, 72% of which was public funded. While these percentages were almost stable
during the last seven years, variation across countries is significant

Public health spendingpversseveral types of servisefrom vaccinations (part of prevengicare) to
hospital services (part of curative care) to medical devices (a proxy foroesoavailable for effective
health care). Figure 4.2 shows the composition of public spending byusaton for eachMS
(average value for the period 20:2D17). h allMS curative care represents thmajority: apart from
Belgium, it represents more than half of total health capending(over 70% for the CzbdRepublic
and Poland). This is an important characteristic, since curative care is generally chamhtie feager
spill-overs than, say, spending for prevention

The goal of health systems is to improve the health of citizens, prevent the insurgence of disease and
to cure illnesses whenever they occur. To measure health outcomes, most of the literature makes
reference to measures of health at population levgilizing measures such Bealthy Life Years (HLY,

also called disabilitfree life expectancy), defined as the number of years that a person is expected to
continue to live in a healthy condition; or (the inverse of) some measure of mortdlityis also tte
indicatorthe EU recommends to use (Robine et al., 20IB¢ health status of the population, besides

the quality of the health system and the services it offers, depends on a number of other factors
including: genetic characteristics, age and gendefilgrof the population, the social determinants of
health guch aseducation and employment), the prevalence of healthy behaviors and the health
literacy of citizens,and the quality of the environment (not only in terms of pollution, but also the

7 This amount does not include investment and strural funds.
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social environment) (Jaggeret al, 2008) The contribution of healthcare systems to these final
outcomes is made through intermediate outputs, which includeted services provided to citizens
by spending public monies. Typical imediate outputs in terms of curative care are, at the aggregate
level, the number of hospital discharges or the number of-days produced by hospitals and other
healthcare facities. For preventive care, important indicators are the number of vaccinations out of
the total population andthe scale ofscreening programs. For procurement, thete of medical
equipment per 100,000 people ithe total population is a possible outputable 4.1 reports the
average values for the period 202017 of selected outcome and output measures for eadk &f

4.2.Data and model estimations

Our empirical strategy is based on the identification of input, output and outcome measures to define

I WKSB I EINKRdzZOGAZ2Y FdzyOliAz2yod ! OO2NRAYy3I (2 GKA& A\
literature (e.g., Piacenza and Turati, 2014; Kumbhakar, 2010; Greene, 2004), inputs are consumed to
produce intermediate healthcare services (output) which aisedto A YLINE @S OAGAT Sy ac
(outcome).

For input measures, we use the ratio of public health spen{figPro GDP (at market prices) for
eachMS For (intermediate) output indicators, we use data on the number of discharges per 1,000
inhabitants and the sékeported percentage of met needs for medical examination by people within
the lower quantile of the income distribution. Finally, for outcome indicators, we consider Healthy Life
Years (HLY) and the inverse ratio of treatable and preventable death®talateaths (NPTMYGiven

the nature of healthcare services (an input itself in the production of health), output and outcomes
cannot be considered together. Output measures help to understand the role of technical efficiency
(i.e., the ability of MS toransform inputs into health care services) while the outcomes allow us to
OF LIl dzNB GKS WFLIIINRBLINREFGSYySaaQ 2F OFNB Ay AYLINRO
and outcome is typical of many public services, such as healthcare. Consumikgssdpes not
necessarily imply an improvement in outcome, because the relationship between output and outcome
depends on several factors outside the efficiency of health care systems. In this respect, the two
measures are per se interesting in understangdihow to tackle the problem of reducing health
disparities, which are related both to reducing disparities in healthcare access and disparities in, e.g.,
behaviours affecting health.

We use inpubbriented DEA estimators to compute budgetary waste ratesviS We then compute
how budgetary waste rates can be translated into potential increase of outputs that could have been
achieved by eacMSusing the same level of inputs, but acting efficiently.

We specify two main general models: a model where d#rinediate outputs are modelled as
function of inputs, and a model where outcomes are modelled as a function of inputs. As robustness
checks, we include an additional output (bddys per capita) and we also estimate separate models
for each output and outome?

As health outcomes are not only a function of healthcare services (the intermediate output) but also
depend on health behaviours and the quality of the environment, we consider a second stage analysis
in order to identify thedeterminants of the efficiency scores in the production of health outcofnes.

In particular, as explanatory variables, following the institutional and the academic literature (Jagger

81n Annex A.4 we report the rank correlation between different models (Figure A.4.1 and A.4.2). We did not include bed
days per capita directly in the main analysis because of the lack of data for some countries.

°¢ SOKYyAOlItfes GKAa OFry 0SS R2yS Ay RAFTFSNByild glead | SNB 5S (
and Tauchmann (2019).
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Figure4.1: Public Helth spending by function, average values 21017
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et.al, 2008; Fouweather et al, 2008)e include: a proxy for education (the percentage of the
population with tertiary education), proxies for unhealthy behaviours (the percentageady d
smokers and people who are overweight), proxies for healthcare needs (the percentage of people
over 70),and variables measuring private health care expenditure (the amount of voluntary health
spending and household owtf-pocket health expenditure)Finally, we also consider the Gross
Domestic Product and theumber ofdoctors per 1,000 inhabitants as a proxy for possible supplier
induced demand.

26



Improving the quality of public spending in Europe

Given the differences irpdl-overs and the variance acrod4S we will also discuss additional model
specifications which consider healthcare spending on specifiduudiionssuchas prevention and
procurement, i.e., those sufunctions for which we can expect higher returns from centralization
according to the methodology defined in Chapser

Table4.1: Average values @futcomes and outputs

OUTCOMES OUTPUTS
Country Discharges | Bed days | UN (%) vacc.
£:) £:) Lo

58.70 0.23 9.14 245.17 1,584.71 17.00 8.49 20.30
BE 63.96 0.21 22.18 164.19 1,124.62 . 0.00 58.00
BG 64.26 0.28 8.07 . . 17.30 9.33 2.40
CY 64.63 0.22 13.53 80.44 450.66 9.40 13.05 32.40
Cz 63.03 0.31 16.84 186.57 112424 17.30 6.35 19.13
DE 61.21 0.21 22.21 233.58 1,790.81  30.30 6.61 40.08
DK 60.53 0.25 16.34 . . 29.80 8.19 43.37
EE 55.67 0.32 9.66 154.79 911.51 38.80 5.24 1.93
EL 64.86 0.20 24.66 177.62 . 30.20 13.81 48.91
ES 65.67 0.18 14.43 110.62 660.98 25.70 6.70 56.34
Fl 60.37 0.25 5.58 165.24 1,105.61 30.20 10.68 41.99
FR 63.49 0.19 17.02 158.28 901.71 . 3.41 51.31
HR 59.10 0.29 9.16 159.75 1,065.73  24.40 7.15 22.64
HU 59.53 0.37 8.13 174.12 981.33 22.50 4.98 27.87
IE 67.50 0.26 6.17 136.19 797.93 40.60 6.41 57.19
IT 63.59 0.17 21.92 109.13 744.91 31.00 12.27 54.73
LT 58.56 0.36 22.40 224.77 1,526.09 17.50 6.59 10.44
LU 63.04 0.24 14.34 141.24 1,039.52 37.30 8.61 40.85
LV 53.76 0.36 14.78 147.71 872.55 41.80 8.28 3.31
MT 72.24 0.25 6.34 146.57 773.56 23.00 9.55 54.60
NL 60.40 0.22 17.32 99.74 500.95 12.30 3.95 68.28
PL 61.56 0.30 5.77 167.66 1,134.57 32.30 5.30 9.70
PT 59.53 0.20 21.16 107.94 779.10 39.80 0.00 51.07
RO 58.54 0.36 13.52 196.73 1,235.03  15.50 3.28 10.56
SE 71.56 0.19 22.26 149.59 . 22.30 0.00 47.66
SI 56.93 0.27 5.82 164.93 1,096.56  26.10 6.27 12.30
SK 54.60 0.37 7.57 171.26 1,120.00 11.40 7.09 15.30
Total 61.73 0.26 13.94 158.95 1,014.03 25.75 6.73 33.43

OUTCOMESILYc Healthy Life Year®TMc ratio between Preventable and Treatable deaths and total dedMs,deaths
related to infectious diseases per 100.000 inhabita@&TPUTSlischargeg n. of yearly hospital dischagg per 1,000
inhabitants,bed-daysc n. of yearly hospital bed days per 1,000 inhabitaritd\ ¢ self reported % of unmet needs for
health care,MT ¢ medical technology per 100,000 inhabitants (sumCafmputed Tomography Scanners, Magnetic
Resonance Imagin Units, Gamma cameras, Angiography units, Lithotriptors, PET scanners, Radiation therapy
equipment, Mammographs% vacc¢g Vaccination against influenza of population aged 65 and over.

Source: Eurostat
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4.3.The empirical exercise datal spending

To identify budgetary waste by MS, we first need to estimate the production frontier using the
benchmarking techniques discussed in Chapter 3. As discussed above, the first model (model A) uses
the ratio of total public health expenditure to GDP as an th@nd two intermediate output
indicators: the number of discharges per 1,000 inhabitants (discharges) and the percentage of self
reported met needs for medical examination by people within the lower quantile of the income
distribution (MN), to account foa measure of (in)equality in the access to services. In the second
model (model B), we consider the same input measure (total public health expenditure as a
percentage of GDP), while as outputs we select two outcome indicators: Healthy Life Years@HLY) an
the inverse ratio between preventable and treatable deaths and total deaths (NPTM).

Figures 4.3 and 4.4 show the relationship between total public health care expendihde
outcome/output, which easily allows us to determine the benchmark MS in each exercise. In both
figures, input and outcome/output measures are represented as the ratio between the MS level for
each MS and the average EU level. In the upper right qugdnanfind countries characterized by

both spending and output/outcome higher than the average; while in the lower left quadrant we find
countries for which both spending and output/outcome are below the EU average. The remaining
guadrants are characterideby either input or output/outcome above/below the EU average.
Benchmark countries can be identified by keeping constant spending and looking for those countries
that obtain the highest output/outcome; or, alternatively, by keeping output/outcomes consiad

Figure4.3: Output and Public Health Spending
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Figure4.4: Outcome and Public Health Spending

Outcome and Public Health Spending
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looking for those countries that minimize spending (which is what we do in our exercises here to
identify budgetary waste rate).

From Figured.3 and4.4, we can identify a number of differences in the relationships between health
expenditure and, respectively, intermediate outputs and outcomes. Figikashows that the levels

of outputs are generally positively related to the level of public expenelitdowever, inFgure 4.4,

we observe that several countriesalthough investing more than the EU average levelre
underperforming in terms of outcomes, and \ieersa. This very simple and intuitive graphical
analysis confirms the insights of a latheoretical literature suggesting that health outcomes depend
on variablesother thanhealth spending, such as health behaviours and other specific characteristics
of the population (Nixon and Ulman, 200&yuweatheret al,, 2015; Jaggest al, 2008)From these
figures, we can also observe that there are two co@str{Cyprus and Luxemburg) whose level of
spending is significantly lower compared to otid& Since DEA is very sensitive to the presence of
outliers, we decidd to exclude these countries when conding our benchmarking angsis.

The estimated efficierycscores are reported in Figudes (model A, output=flinput]) and.6 (model

B, outcome=f{input]). Both figures show a large heterogeneity among countries. Moreover, comparing
the two figures we can also note thistSefficient in terms of outcomes are naecessarilgs efficient

in terms of outputs. The complete efficiency scores estimates are provideblaA.4.1Annex Ad.

The average EU score is equal to 0.81 for model A a8dd).fodel B, meaning thafiScould
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Figure4.5: Efficiency estimations, model: Figure4.6: Efficiency estimations, model:
output=f(input) outcome=f(input)

high high
medium-high medium-high
medium medium
medium-low medium-low
low low

No data

Source: own estimates on Eurostat data Source: own estimates on Eurostat data

increase their outputavailable financial resources by 19% @%&if able to reachthe efficient
boundary?®®

These average values allayg to compute theextra resources that could have been obtained by
spending more efficiently. Indeed, by eliminating wad#&§could obtainapproximatelyan extral75

billion U to use on services able inocrease the number of scharges per 1,000 inhabitants and the
percentage of met needs. In other words, spending more efficiematjdresult in more services and

in more equal access to services. This increase in intermediate outputs will lead in the miediom

to an increasen outcomes, i.e.an improvementn the health status of the population. As a general
caveat, however, it is important to recognize that results in terms of outcomes depend also on other
factors besides health servicesiich as the behaviour of individsalwhich might outweigh the
positive impact stemming from the availability of more services.

Forthis reason, we perform a second stage regression to study the determinants of the efficiency
scores obtained from model B (involving the relationship between input and outcome). We find
positive correlations between efficiency and education (scores ingitmy about 2% with a one
percentage increase in the share of people with tertiary education), and efficiency and the availability
of doctors (scores improve by 6.72% with a unit increase of doctors per 1,000 inhabitants). Other
determinants such as the pegntage of overweight, daily smoker or elderly people, @Dihe MS

the level of spending in voluntary health insurance schemes and househclaf-potket payment

are not significantly correlated with efficiensgores {able A.43 Annex A.4).

10 Average efficiency scores do not change substantially when considering the average value weighted for thie level
spending of each MS.
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Finally,we test whether economies of scale opilsovers play a role in explaining the size of
inefficiencies. This analysis is fundamental in understanding whether a reallocation of health care
competences from thdlSto the EU level may be beneficial in terofgeduction of budgetary waste.

As discussed in Chapt8yidentification of returns to scale characterising the production function is
generally done by comparing DEA scores obtained with a Constant Returns to Scale (CRS) specification
with DEA scoreslained with a Variable Returns to Scale (VRS) specification. In both models, the
production function oMSexhibits in most cases the presence of increasing rettorscale, but the

scale efficiency is particularly high for both models (0.95 and 0.93).

To analyze the role opdl-overs, weusea spatial model (technically, a spatial lag mod#gnded to
checkwhether the level of efficiency of eachSiks affected by the level of public health spending of
neighbouing countries. In particulameighbouing countries are defined as bordering countries.
Applying a truncated regression model, which accounts for the fact that our dependent variable is
bounded between zero and one, we find thiere are some ill-over effects since the efficient
scores estated through model B are negatively affected by the level of public expenditure in
neighbouring countries. However, the effect on scores is quite limablé¢ A.4 4 Annex A.4).

Recalling that more than 70% of total spending is used for curative agddan care (see Figure 4.1),

we conclude thateconomies of scale andoii-overs cannot be used as arguments to justify a
reallocation ofcorecompetenceso the EU level. These results are not surprising and are in line with
results of the empirical antheoretical literature suggesting that health services, especially curative
care (which represent the highest share in health spending), should be decentralised to lower levels
of governments, typically subnational governments in unitary caestt

However, the recent pandemic has revealed some weaknesses in the national organization of health
care systems and has emphasized the needn enhanced coordinatioof specific functions within

the health sector at the EU level. For instance, the Piit@sters of Belgium, Denmark, Germany,
{LIAYZ CNIyOS IyR t 2f measures miiBdhécéssibility of celevarg antll y 3 S
comparable data, stronger and more targeted research and development, common procurement and
cooperation on critical stocks as well as some ideas to strengthen European resilience in certain,
ONR GAOF f & dzLILJhe&t sedtigrt vieyfoEud Orididentifling aréak &here a reallocation of
competences from th&1Sto the EU level may be beneficial /S Following the suggestion provided

by the letter of prime ministers, we analyse theevention and theprocurementsub-functions and

we discuss the potential development@dmmon R&D programs

4.4.Common action in prevention/procurement/R&D

As shown irFigure4.1, the procurement and the prevention functions represent 15.6% and 2.9% of
the total health spendingespectively Theyaccount for 1,% and 0.2% of EU GDP respectiaaly

they might be serious candidates for centralization at the EU level according to the theoretical
framework developed in Chapter

We start by analyzingrocurement Following the approach used in theevious section, we consider
two models. Both models use the procurement spending iRd@Pa percentage of the GDP at market
prices asaninput measure; ashe output/outcome, we use an intermediate measure of output (the

11 For instance, recent systematic reviews of the empirical evidence show that diseconomies of scale for hospitals emerge
for small facilities under 200 beds and larger ones with more than 600 beds; these numbers suggest thaiexoho
scale are limited for hospitals and justify the provision of these services at the local level (see, e.g., Giancgil&)al.,
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WIEY2dzy G Q 27 Y SAINImbdeliASabKaym2ds@ebhoftéont§ in model B2 To
measuremedical technology, we use as a proxy the number of Computed Tomography Scanners,
Magnetic Resonance Imaging Units, Gamma cameras, Angiography units, Lithotriptors, PET scanners,
Radiation therapy equipmenand mammographs per 100,000 inhabitani$e results of thsexercise

are summarized in Table 4.2.

In Table 4.2, represents the level of technical efficiency estimated using the DEA model. We can first
note that the average levels of budgetary wastées for the procurement subunction are much
higher thanfor thosecalculated for the general health care function (see Table A.4.1 in Annex A.4).
For instance, looking at the first model, the average level of budgetary waste rate is equal to 57%,
while for the general model is equal t®%. Part of tts inefficiency is explained by the saptimal

scale that, for most countries, should be increased as showninZabl® Ly GKS 0O2f dzvy
we report the percentage change in efficiency that could be obtained by a change in technology from
a crs (castant return to scale) to a vrs (variable returns to scale) production function. To assess
whether a change to a larger scale (EU level) is beneficitd$owe consider the percentage change

to bepositive wherreturns to scale arencreasing and negate whenthey aredecreasing. As a result,

we can say that on average moving to a larger scale should imply an increase in efti€mmond

12%. MS could use these savings to reduce taxes, to spend in other fields, or to acquire more
equipment. In thidast case, as the total level of procurement spending is equaB€dbillion G (in

PAP) and knowingthat the unitary cost of equipment isetween 500,0000 and 3 million,™ by
increasing the production scaldScan potentially rise the total number of acquired equipm&oim

a lower bound of 5,400 units to an upper bound of 32,500 units, with an average vdlg@®@dunits

¢ that meansaround 700more for eachiMSeach yearResults are confirmed when considegimodel

B, in which wenote that the optimal scale should be increased, and the movement to a larger scale
can potentially rise the average efficiency in the production of outcomes byrbése results are in

line with the literature (e.g., Bandiera et @2009; Baldi and Vannoni, 2017). For instance, Bandiera et
al. (2009) using lItalian data show that when buying from a centralized procurement agency, public
governments save on average 12 percentage points.

To analyze the rolef ill-overs, we consider spatial model that aim® check whether the level of
efficiency of each is affected by the level of public health spending ofd®sing countries. We find

that the level of spending bgeighbouing countries negatively affects the efficiersyoresderived

from model A, while there is no significant effect on the efficiency scores derived from model B (see
Table A.%, Annex A.4)To understandthe causes of this resulive check whether the level of
procurement spending or the level of outcome ineocountry is affected by the level of procurement
spendingin neighbouing countries. Although we find no significant effect on the level of outcome,
we detect a positive and significant effect on the level of procurement spending (Beer et al., 2018).

Forprevention, we consider as output both an intermediate output measfiihe vaccination against
seasonal influenza of population aged over &), and an outcome measufthe inverse of deaths
related to infectious diseases over total deathid/]). Table 4.3 presents results from models using
DEA estimation.

Similarly to what we observed for procurement, the efficiency scores are much lower than for the
general function. Indeed, budgetary wastates are quite relevant and correspond to 44% for th&t fir
model and 34% for the second model. When looking at economies of scale we find that most countries
exhibit increasing returns to scale, and potentially an increase of scale could lead to a rise in efficiency

12\We consider measures that are more specific to the procurement function.

13These values largely depend on the tygfenachinery that is acquired:@amma cameranay cost around 500,000 euros,
while aMagnetic Resonance Imaging Unitay cost around 3m euros.
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of 13% when looking at the first model (catesiing output), and of 25% when looking at the second
model (considering outcome). Knowing that in total the prevention spending in PPP corresponds to
26.975 billione, and considering that the cost for vaccinating an individual throughout his life may
vary between 400 and 3,400(Ethgen etal., 2016, we can estimate that, by saving 3.5 billgrMS

could increase the number of vaccinated people by somewhere between 1,020,000 to 8,750,000, with
an average value of 4,890,000, or around 180,000 more peiopl&lS. Alternatively, these extra
resources could be used in a more targeted way to increase the provision of vaccines in those countries
wherethe rate of vaccination is rather low compared to the EU average, redistributing resources (in
kind) without a1ty extra spending and reducing health inequalities across EU countries in terms of
health outcomes.

As with pill-overs, applying our simple spatial analysis we find that (see Table A.4.6, Annex A.4): i) the
efficiency scores of an MS are not affected by tevel of prevention spending of other countries; ii)

the rate of 65+ vaccinated against influenza is positively affected by the level of prevention spending
of other countries, but negatively by the level of public spending in neighbouring countiigbeii
percentage of total deaths due to infectious diseases is negatively affected by the level of prevention
spending in neighbouring countries.

Overall, our analysis suggests that both economies of scaleplid\gers are substantial arguments

for improving common action in the procurement and prevention policies within healthcare. The case
for a more substantial role in terms of prevention and procurementhayEU is emphasized also by

the recent COVI29 pandemic. For instance, during theandemic he Commission has launched four
joint procurements of personal protectivequipment in order to help MS meet their demand for
medical goods, and has mobilized a substantial amount of funds to develop vaccines, new treatments,
diagnostic tests and medicaystems to prevent the spread of the coronavirus and save lives (EU
website, 2020).

For R&D a formal analysis is not possible because poor quality data and the multinational dimension
of the health care industry make it rather difficult to determine tinklbetween public expenditure

in R&D and innovation (the main output of such activity). Furthermore, in recent years, most
governments have outsourced R&D to private industries and prefer to pay for it through a higher
product price (Lakdawall2018). However, there might be more efficient ways to invest in innovation
(Mazzucato and Roy, 2019). In this respect the EU could play an important role by developing models
of risksharing between the industry and the EU in the development of new h&adtimologies. The
recent experience with the COVID pandemic has shown the importance of acting at EU level. In
particular, the EU is working together with MS for the development and distribution of a safe - COVID
19 vaccine accessible for alEuropean Brliamentary Research Servic202®). European
coordination is fundamental in order to collect funds, develop a common strategy for collecting data,
promote knowledge sharing, and preventpast inequality in the access to new COX{EXtreatments
(Sturkenboom et al., 2019European Parliamentary Research Sen2620a).
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Table4.2: EU countries efficiency scores in both models (procurement)

Model A: outputs f(input) Model B: outcomes-f(input)
Country oy oy
change change

0.39 -0.02 0.41 0.39 0.96 -0.04
BE . . - . . 0.44 0.41 drs 0.92 -0.08
BG 0.28 0.26 drs 0.93 -0.07 0.23 0.20 irs 0.88 0.12
Ccz 0.24 0.19 irs 0.78 0.22 0.24 0.19 irs 0.81 0.19
DE 0.22 0.18 irs 0.81 0.19 0.27 0.25 drs 0.93 -0.07
DK 1.00 1.00 crs 1.00 0.00 1.00 1.00 crs 1.00 0.00
EE 0.36 0.23 irs 0.64 0.36 0.36 0.27 irs 0.76 0.24
EL 1.00 0.32 drs 0.32 -0.68 0.26 0.23 drs 0.90 -0.10
ES 031 0.26 irs 0.82 0.18 0.59 0.43 drs 0.72 -0.28
FI 1.00 0.87 drs 0.87 -0.13 0.67 0.66 irs 1.00 0.00
FR 0.26 0.11 irs 0.42 0.58 0.37 0.33 drs 0.89 -0.11
HR 0.18 0.18 drs 0.99 -0.01 0.18 0.15 irs 0.86 0.14
HU 0.16 0.10 irs 0.61 0.39 0.16 0.11 irs 0.67 0.33
IE 0.44 0.35 irs 0.78 0.22 0.44 0.42 irs 0.95 0.05
IT 1.00 0.53 drs 0.53 -0.47 1.00 0.52 drs 0.52 -0.48
LT 0.32 0.26 irs 0.80 0.20 0.32 0.22 irs 0.69 0.31
LV 0.40 0.40 drs 0.99 -0.01 0.39 0.27 irs 0.69 0.31
MT 0.35 0.32 drs 0.92 -0.08 0.28 0.27 irs 0.98 0.02
NL 049 0.24 irs 0.48 0.52 0.59 0.55 drs 0.94 -0.06
PL 0.35 0.22 irs 0.65 0.35 0.35 0.28 irs 0.82 0.18
PT . . . . . 0.42 0.38 drs 0.91 -0.09
RO 0.17  0.07 irs 0.40 0.60 0.17 0.12 irs 0.69 0.31
SE . . . . . 1.00 0.88 drs 0.88 -0.12
SI 0.32 0.25 irs 0.77 0.23 0.32 0.29 irs 0.91 0.09
SK 0.14 0.12 irs 0.87 0.13 0.14 0.10 irs 0.66 0.34
Total 043 031 0.74 0.12 0.42 0.36 0.84 0.05

The columns are— - total technical efficiency with variable return to scale, - total technical efficiency with constant
return to scale, rtsreturns to scale, SEcale efficiency, % chand@é change in total efficiency moving from crs to vrs
(+ for irs,- for drs).

Source: Eurostat.
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Table4.3: EU countries efficiency scores in both models (prevention)

Model A: outputs f(input) Model B: outcomes-f(input)
Country Lry Lyy
change change

0.63 0.25 0.40 0.38 0.76 0.59 0.78 0.22
BE 0.73  0.56 drs 0.76 -0.17 0.49 0.20 drS 0.40 0.60
BG 0.20 0.01 irs 0.05 0.19 1.00 0.35 irs 0.35 -0.65
Ccz 029 0.11 irs 0.37 0.18 0.30 0.16 irs 0.54 0.46
DE 0.30 0.24 irs 0.78 0.06 0.30 0.14 drs 0.45 0.55
DK 0.52 044 irs 0.85 0.08 0.53 0.27 crs 0.50 0.50
EE 0.55 0.02 irs 0.04 0.53 0.70 0.61 irs 0.87 0.13
EL 0.78 0.75 irs 0.96 0.03 0.83 0.46 drs 0.55 0.45
ES 0.59 048 drs 0.83 -0.10 0.46 0.24 drs 0.53 0.47
Fl 0.52 043 irs 0.82 0.09 1.00 0.84 irs 0.84 -0.16
FR 0.68 0.68 drs 0.99 -0.01 0.68 0.31 drs 0.46 0.54
HR 0.30 0.13 irs 0.44 0.17 0.41 0.40 irs 0.97 0.03
HU 0.40 0.22 irs 0.55 0.18 0.64 0.59 irs 0.92 -0.08
IE 1.00 0.81 drs 0.81 -0.19 0.88 0.70 irs 0.80 0.20
IT 0.35 0.30 drs 0.87 -0.05 0.28 0.12 drs 0.43 0.57
LT 0.48 0.10 irs 0.20 0.38 0.51 0.27 irs 0.54 0.46
LV 0.56 0.04 irs 0.06 0.52 0.66 0.49 irs 0.75 0.25
MT 0.70 0.61 drs 0.87 -0.09 0.74 0.66 irs 0.89 0.11
NL 1.00 0.48 drs 0.48 -0.52 0.36 0.17 drs 0.45 0.55
PL 0.37  0.07 irs 0.19 0.30 1.00 0.62 irs 0.62 -0.38
PT 1.00 1.00 crs 1.00 0.00 1.00 0.44 drs 0.44 0.56
RO 0.53 0.11 irs 0.21 0.42 0.63 0.47 irs 0.74 0.26
SE 043 041 irs 0.93 0.03 0.43 0.17 drs 0.38 0.62
Sl 048 0.11 irs 0.24 0.36 0.83 0.73 irs 0.88 -0.12
SK 0.72 0.21 irs 0.30 0.50 1.00 1.00 irs 1.00 0.00
Total 0.56 0.34 0.56 0.13 0.66 0.44 0.64 0.25

The columns are— - total technical efficiency with variable return to scale, - total technical efficiency with constant
return to scale, rtsreturns to scale, SEcale efficiency, % chand@é change in total efficiency moving from crs to vrs
(+ for irs,- for drs)

Source: Eurostat.
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4.5. Robustness checks

We performed several robustness checks to the main analysis modifying the variables used in our DEA
models.

1 Alternative outputs; general analysisModel A in the analysis of section 4.3 includes
as output variables met needs and the number of discharges, while as input variable
includes the public health spending as a percentage of GDP. As a robustness check we
consider each output separately andewnclude the number of bed days as an
additional output measure. Figure A.4.1 in the appendix shows that the rank
correlations among the different models are always above 0.65.

2 Alternative outcomeg general analysisModel B in the analysis of sectior34ncludes
as outcome variables HLY and NPM, while as an input variable the public health
spending as a percentage of GDP. As a robustness check we consider each outcome
separately and we show that the rank correlations among the different models are
always above 0.88 (Figure A.4.2).

3 A composite indicatoDespite the arguments discussed above, we also tested for
completeness, a model in which we consider a production process producing a
composite indicator that includes ablutputs (met needs and dischgas) and all
outcomes (HLY and NPM) with equal weight, while as an input we consider the level
of public spending (in PPP) as a percentage of the GDP. The rank correlations between
this model and our two benchmark models is respectively equal to 0.85mqtlel B
and 0.88 with model A.

4 Alternative outputs; procurement functionAs an alternative output we use a proxy
for the value of machineries (a weighted sum that considers the cost of each
machinery). Figure A.4.3 in the appendix show that the ranketations between all
procurement models are always above 0.80.

5 Rankcorrelationg prevention functionFigure A.4.4 in the appendix shows the rank
correlation between prevention models. We can observe that the rank changes
significantly when movinfsom model 1 to model 2. This result is not surprising and is
explained by the difference between output and outcome measures. Indeed,
countries where the deaths related to infectious diseases are numerous due to, for
instance, the geographical or sociabgimity among individuals, are also countries
with a strong need/demand of vaccination against seasonal influenza. The result
confirms how important it is to distinguish between output and outcome measures.

4.6.Conclusions

In thischapter we discuss a benchmking exercise focused on spending for healthcare, a function
largely in the hands df1S. We first estimated DEA efficiency scores on aggregate spending, and then
we repeat a similar exercise for two sfunctions, prevention and procurement. When lookiag
aggregate spending, our results do not support the view that centralizing spending for healthcare will
provide improvement for the welfare of EU citizens. However, we do find supporting evidence for
centralizing both spending for prevention and spendimgprocurement.

TheCOVIEL9 pandemic has already mobilized a European response for enhancing the cooperation
that EU countries were not able to achieve when the outbreak started. For instance, in a letter
addressed to the president of the EU commissigir countries (Belgium, Denmark, Germany, Spain,
France and Poland) asked for an EU strategy to avoid shortages of critical medicines, medical devices,
PPE, and vaccinegededto face future pandemi This strategy needs: i) efficient monitoring and
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data sharing at the EU level, with an increased role of ECDC; ii) a better distribution and coordination
of supplies, which starts from an optimization of EU production #wdconsideation of common
strategic stocks of critical medicines and devicesaiijrong investment in R&D, for a joint vaccine
development, for developing better diagnostic testing proceduses] for sharing research data on
treatments; iv)to ensure resilience by guaranteeing the free flow of trade across borders, define
Antitrust guidelines relevant during cds andto developjoint procurementagreements; v) provide
incentives to invest in production capacity in Europe of selected critical active ingredients, raw
materials and medicines. Our resutgpportthis strategy, suggeistg that coordination at the EU level

is required in the presence ofp#l-overs and scale economies that can be better exploited on
procurement, prevention, and R&D at the EU level
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5. Climate and mergypolicy

Main Findings

> The EU Emissions Trading Syst&fiS) is the largest greenhouse gas emissions trading
system in the world. It allows for maximal thickness of the market, minimal administrative
costs and an overall higher allocative efficiency compared to systems based on
local/regional/national marketsofr emissions.

> The estimated reduction of G@missions obtained by means of more stringent regulation
in phase 3 (201:20) with respect to phase 2 (2042), equals about 150 thousand
tonnes, 5.7% of emissions in 2008, and has a (lower boweddg using EUAs pricesf
aboute mdmp OAffAZ2Y D

> Relying both on our resultand those presented in previous empirical literatorephases
1 and 2, we calculate that the total reduction on emissions induced by the EU ETS since
its introduction (in 2005) to theakt available year (2018) is roughly 3350 MtQ@sing
EUAs priceghisamounts tol 0 2 dzli € n of gaimsfod thefED &cdngmy.

> We find no evidence of any adverse effect of the stricter regulation implemented in phase

o 2y O2YLI yASATTIOABWZNMISYOOSE NRY RA NBadzZ & GKI

findings for the less strictly regulated phases 1 and 2.

> Our benchmark analysis suggests that the current amount of waste (for the last available
year, 2018); that is the increase in GDP and/or retion in CQ@emissions which could
be obtained by a more efficient use of inputs (capital, labour and enerigydn average
across MS, 8%, 28%, 47% in the Transportation, Energy and Manufacturing sectors
respectively However, all three sectors have exjgnced a rise in average efficiency
between 2008 and 2018, with the Manufacturing sector outperforming the other two
thanks to the strong dynamics of the best performers.

> Our results also suggest that incentives from the EU ETS are much stronger when
companiesneed to purchase the allowancestead of having them freely allocated. This
evidence sheds a favourable light on the progressive tightening of free allocation
programmed for the upcoming phase 4, and calls for a careful consideration of any
instance where exceptions are made.

> We characterize the role played by the EU ETS as a source of revenues so far. Our
estimates of revenues follow the price dynamic of the emissions allowances and prove to
0S AAT SIHOof SY-HaimTEA fe tmkR2noyA XNYARR yamnhny OHA £ € A2 Y A Y

> Due to the increasing efforts of the EU to fight climate change, prices of EAUS are
expected to rise in the future suggesting thadtential revenuedrom EU ETS in the
mediumlong term can be expected to He 6 2 @S € ppar yearA(RPatt biptilese
revenues could then become an important source of autonomous funding of the EU
budget and would be able to cover up to etierd of the current EU budget.
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5.1.Introduction

Climate change is one of the main challenges of our timeEamdpean citizens support EU action in

this field (European Commission 2017). Addressing the problems posed by climate change is complex,
but the rewards are also considerable: creation of jobs, improved competitiveness, economic growth,
development of newtechnologies, etc. For example, the CONE Report (2019) estimates that the
economic loss that could be avoided from limiting the raise in temperature to below 2 degrees Celsius
by the end of the century;is aboute160 billion per year while achieving arget of 20% renewable
energy by 2020 would create 400,000 jobs. EU action in this field is also likely to generate substantial
EU Value Added given the gain/losses at stake and the relevant negative externalities characterizing
emissions of greenhouse gas(GHG). Indeed, such externalities would lead tecatimal results if
uncoordinated efforts by MS were implemented.

With the 1997 Kyoto Protocol, 37 countries agreed on legally binding emissions reduction targets of

GHG to be met in the period 20@812. The EEmissions Trading SysteBTS), the main tool devised

by the EU Commission to meet the agreed commitment, was established shortly after with the 2003

9! 9¢{ RANBOUADSD ¢KS aGLAf20¢ LIKIFIAS m gl a €1 dzy OF
The energy sector is clearly onktbe most important for reaching the emissions targets, accounting

for more than 35% of G@missions. It has been estimated (CONE Report 2019) thateaimegrated

energy market could generate potential benefits equivalent 231 billion per yearln 2009 the EU

set the 2020 package to meet its energy policy objectives of developing a sustainable, secure and
competitive energy system. The 2020 package is a set of binding legislation identifying three key
targets (2020-20):

> 20%cut inGHGemissions compared to 1990 levels;

> 20% of EU energy frorenewables

> 20% improvement ienergy efficiencycompared to baseline projections).
These measures had a substantial impact on the EU energy system. The share of renewable energy in
EU gross energyonsumption rose from 9.6% in 2004 in 18.9% to 2018 and most MS are expected to
meet their 2020 renewable energy targets. The distance between final energy consumption and the
2020 target halved between 2006 (6%) and 2018 (3%).

Following the Paris Agreeme(2015), the EU set the new 2030 Climate and Energy Policy identifying
three key targets:

> Atleast 40% cuts iIBHG emissionsompared to 1990 levels;

> Atleast 32% share foenewable energy;

> Atleast 32.5% improvement anergy efficiency.
A core objectie of the European Green Deal is to generate a climatdral EU by 2050, and the GHG
emission target is a necessary step towards this goal. Increasing efforts towards this end are
represented by the upward review of the renewable energy target in 2028 (27%), and by upward
revision clauses for 2023 for both the renewable energy target and the energy efficiency target.

In the wake of the COWII® crisis, the efforts of the EU towards a greener, sustainable, economic
model has intensified. As reported European Parliamentary Research Service (2020a), at a time
when privatesector investment in climatéiendly technologies is likely to be reduced due to
economic hardship, the publicly funded recovery packages represent an opportunity 4t&itkhe
European Green Deal and advance the transition towards a greener economy. The policies

14 See IPCC (2018).
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implemented to fight the coronavirus outbreak led to high costs and financial stresses for companies
and citizens. However, on the environmental side; €@issions droped substantially (by up to 17%)
worldwide. Most of the reduction in G@missions can be explained by the lower social and economic
activity, but also adaptation strategies and behavioural shifts have played an important role. The
flexibility allowed by his moment of change offers an opportunity to induce a kagting
modernization of working practices and reduce the impact on trafflated CQemissions. More so,

the pandemic has demonstrated the importance of international cooperation, a renewerkaess

that might be exploited in the environmental setting to foster the development ofdawbon and

clean energy technologies, adaptation practices and joint responses to risks.

5.1.1.The EU ETS

The EU ETS is the largest mottuntry, multisector GHG emésons trading system in the world. It

was the first of its kind and covers more than 11,000 heavy engsing installations and the aviation
industry in 30 countries (about 45% of total EU GHG emissions). The system sets a cap on the total
amount of GHGHat can be emitted by the regulated companies. The cap is split in individual European
Union emission Allowances (EUAS), which give the right to the holder to emit GHG equivalent to a ton
of CQ.

Each year installation/operators under the EU ETS mustmsder allowances to cover for their
reported emissions® The EU ETS Registry keeps track of EUAs holders and ensures an effective
enforcement of the regulation by identifying and imposing heavy fines orcoompliers.

Allowances can be obtained either thugh free allocation, auctions or on the secondary matRet.

The carbon price is determined through the auction/market of EUAs and arises at the equilibrium
between the demand of EUAs from companies and the supply, as determined by the cap. The market
for EUAs, by allowing the free trade of allowances and identifying a carbon price, ensures that effort
to reduce emissions is undertaken at the lowest possible cost, and incentivizes investment in low
carbon technologies. Evidence from the US &p-andtrade system (see the discussion in Chapter

8) shows that this markdbased policy instrument, when correctly implemented, reduces policy costs
from 15% to 90% compared to traditional commaemt-control programs such as production taxes

or emissions fees (Cadn et al., 2000; Ellerman et al., 2000, Kechane, 2006, Schmalensee and Stavins,
2017, 2019).

The EU ETS has gone through different phases. Phase 12@005acted as a trial stage to set up the
monitoring, reporting, verification, and market infrasttuce of the EU ETS, ensuring its functionality

by the start of phase 2 (20a8012), which coincides with the first commitment period of the Kyoto
LINE(i202t & t NPINBaar@gSte aaGaNAy3aSyid FyR AYLNROISR
time, with phag 3 spanning 2013 to 2020 (second Kyoto protocol commitment period) and phase 4
ranging from 2021 to 2030.

5.1.2.Phase 1 (2002007)

In phase 1, the EU ETS regulated the €@@ssions of the most emissicirgensive industries of the
EU27 countriest” The cap st by the EU ETS is a hard constraint ensuring the reduction of total

15Limited (qualitatively and quantitatively) amounts of international credits, ERUs arg] €&#&blished by the mechanisms
of Joint Implementation and Clean Development Mechanism can also be used to this end

16 Allowances not surrendered by a company can be used in the future or be sold on the market.

7Power stationsandothédd2 Yo dza i A2y LI Fyia xHna23 X 2Af NBFTAYSNASazr 021S 2
lime, bricks, ceramics, pulp, paper and board.
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emissions and it was set to 2.058 Gton of.CEJJAs distribution in this pilot phase was almost
completely done by means of free allocati@®8% of the total).

5.1.3.Phase 2 (2002012)

In phase 2, the EU ETS expanded to Norway, Iceland and Liechtenstein and aviation was added to the
sectors regulated® The cap set for CO2 emission was lowered to 1.859 Gtonar@MS could opt

in for the regulation of some emissions ofNand PFC. Evém phase 2, the main channel of EUAs
distribution remained free allocatior€96% of the total). When a company is allocated EUAs freely, it

is not burdened with the cost of complying with the regulations but it might still have an incentive to
curb emissias so as to profit from selling the EUAs at the carbon market ptidewever, with free
allocation, lower capital is needed to comply with the EU ETS in terms of EUAs purchasing or emissions
abatement investments. Hence, the urgency to reduce emiss®lessened, especially if the future
evolution of the regulation is uncertain. Finally, free allocation might result in windfall profits to
companies able to pass through the cost of allowances to their customers (due to limited competition

in the market hey operate). Evidence from phase 1 and phase 2 shows that this indeed occurred with
companies in the energy industry (Lise et al., 2010; Joltreau and Sommerfeld, 2019).

5.1.4.Phase 3 (20013020)

In phase 3, Croatia joined the EU ETS and the sectors coveraadexl to further industrial one¥.

The cap on C{emissions was set at 2084 Gton for 2013 and will diminish each year by 1.74% until
the beginning of phase 4, when the decreasing step will be set to 2.2%/year. The regulation is also
extended to NO emissions from all nitric, adipic and glyoxylic acidipetion and PFC emissions from
aluminium production.

In this phase, reflecting the aboweentioned drawbacks, the proportion of freely allocated EUAs was
reduced to 43%. This result was achieved by imposing 100% auctioning for power generation
installations and by setting a progressively higher target of auctioning for industrial installations,
increasing from 20% in 2013 to 70% in 2020 (the target for 2030 is 100%). The main purpose of free
allocation in phase 3 is to prevent the relocationarhissionintensive internationallycompeting

industries towards countries with laxer environmental regulation, causing loss in jobs and market
AKINBaz FyYyR LRGISYGArffte 2FFaStdAy3a AYLNROSYSyiGa
allocation dbows the support of investment in emissions reductions and energy efficiency technology

while pursuing emissions reduction objectives.

As a part of the increased effort against climate change, the determination of the quantities of freely
allocated EUAs vgaalso improved in phase 3, moving from being based on historical emissions
OG3IANI YRTFFIIKSNAYIE VT (G2 dzaAy3d o6SYOKYINJ& oFlaSR 2
given production process. As a result, for firms subject to free allocation,dsepelluting companies

have their EUAs needs entirely covered by free allocation, while heavily polluting companies need to

18 The cap on aviation emissions is separate from the one of the other sectors and for phase 3 it has bearceastant
level equivalent to 95% of the historical aviation emissions. From 2021 onwards the linear reduction factor of 2.2% that
applies to stationary installations willso apply to the aviation cap

19While the Coase theorem (Coak860) showed that in theory the initial allocation of permits, while having distributional
impacts, should not be expected to influence the incentives, its strong assumptions are seldom met. For example, in
presence of taxes3oulder et al1999).

20 Aluminium,petrochemicals, ammonia, nitric, adipic and glyoxylic acid production, CO2 capture, transport in pipelines and
geological storage of CO2
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purchase EUAs for their extra emissions and are therefore incentivised to improve their environmental
performances.

A welHunctioning EUAs market is pivotal for the effectiveness of the EU ETS. However, since 2009,
the EUAs market has been characterized by a temporary oversupply, reaching a 2 billion surplus by
the start of 2013, largely due to the economic crisis of 2008, unexplctedh imports of
international carbon credits and, to some degree, the significant increase in the use of renewables.
The large surplus led to low carbon prices in the period 22027, lessening the incentive to reduce
emissions. It has been argued (Maret al. 2016; Joltreau and Sommerfeld, 2019) that the proper
functioning of the carbon market was hindered during phase 2 and the initial part of phase 3 by the
free allocation of allowances and the considerable eadéwcation (Joltreau and Sommerfel2)19;
Klemetsen et al., 2020). The EU Commission dbart response to postpone the auction of some

FEt26lyOSa 640k 0] f2FRAYIEO STFSOGAOSE dterNB RAZOS R

response was the implementation of the Market StabiRigserve (MSR) that began operating in 2019.
Working on predefined rules, the MSR adjusts the supply of allowances based on circulating EUAs.
Carratu et al. (2020) show that, while in phases 1 and 2 most of the sectors display -afi@sation

of allowances, this problem was reduced in the period 2€A&16. Using our data, we confirm this
dynamic up to 2018 (see the next section).

The purpose of this chapter is thréeld. First, we investigate the impact dfie EU ETS on
performance and on GGemissiors across countries and secto&pecifically, given the significant
regulatory changes occurring between phase 2 and phase 3, we progaeasalestimation of the

impact of the regulatory changes in 2013 on emissions and performance. As this changpel dfeit

the intensity of the regulation (the sectors covered by the ETS systems) and the share of EUAs that
companies need to buy on the markets, we provide different estimates for the effects of the two
regulatory changes. We emphasize that for phase 3hé best of our knowledge, we are the first to
perform this analysis. Combining our results with those of the previous empirical literature on phase

1 and 2 we can also provide a rough estimation of the overall effect of the EU ETS system on the EU
econamy since its implementation. Second, we perform our benchmarking analysis using DEA
methodology across MS and sectors, focusing in particular on Transportation, Energy and
Manufacturing. Given the specificity of the field analysed in this chapter, we lptesta production
function where in each sector inputs (capital, labour and energy) are used to produce two outputs, a
G322Re¢ 2yS o6D5t0 YR | a6l R 2yS oLRtfdziA2y o ®
sectors and study the dynamic ofiefency across different periods. Finally, given the current debate

on usingeU ETS as a source of revenues for the EU budget, we compute the revenues that could have
been obtained at the current allocation prices and study its potential for the future.

The rest of the chapter is organized as foloim Section 5.2 we present the dataset that we collected

for this analysis; in Section 5.3 we study the impact of the EU ETS on emissions and performance; in
Section 5.4 we perform our benchmarking analysisSection 5.5 we study the potential use of the

EU ETS as a source of revenues. Finally, we draw our conclusions in Section 5.6.

5.2.The Data

We consider yearly data with the unit of observation consisting of the sector of a given country.
Analysing each semt separately allows us to account for the peculiarities (market, technology, etc.)
characterizing each sector regulated under the EU ETS. We consider six different sectors according to
the NACE classification (see the Section 5.3 for details). Givealgvamt changes undergone by the

EU ETS, the use of yearly data (from 2008 to 2018, pha3galws us to investigate the evolution

of the effects of the policy through time. The production function we postulate is a standard
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production function in whik capital, labour and energy are used to produce an output, which is
however characterized by a negative externality (pollution).

In more detail, to analyse the performance of each sectousefive variables, three inputsapital

(fixed assetatcurred NBLX  OSYSy i O2adG Ay wnmp ttt e€e0xX €1 062
(in tera joule) andtwo outputs (the RSAA NI 6t S D5t OAY HAMp bttt €0
emissions (in thousand tonnespll data comes from the Eurostat database. For capilour and
emissions, we use the original data to perform the analysis. The energy data (from energy balances
dataset) was imputed to sectors in accordance with the Energy Balance Guide (Eurostat 2019), the
Manual for Air Emissions Accounts (Eurostat3)@ind the Validation rules for Air Emissions Accounts
(Eurostat 20203 Eurostat national accounts do not directly report GDP at the sector level; therefore

we computed it by first identifying taxes and subsidies and then subtracting them from the aector

gross value added. The representativeness of our dataset is high, with only 1.4% missing values, and
we obtain a balanced panel by imputing the closest observation from the past.

We further extend our dataset with data on verified emissions, surrendetéds and freely allocated
EUAs from the Union Registry database. To match the Union Registry data, that is reporting
information at the installation level, with the sector of activity that we are using in the analysis, we
use the proceedings of th@akeholder meeting on the results of the preliminary carbon leakage list

for phase 4 of the EU Emissions Trading SysEanmopean Commission 2018). Using this imputation
method, the resulting dataset covers 88% to 94% of emissions in the period220@3(91% 0
average). Data on the EUAs market spot price comes from the International Carbon Action Partnership
(ICAP) database.

5.3.Impact of EU ETS on Emissions

In this section, we investigate the effectiveness of the EU ETS regulation in attaining its main goal,
namey to reduce C@emissions. Several studies discuss this issue, focusing on phase 1 and phase 2
(see Table 5.1 for a summary of results).

Ellerman and Buchner (2008) and Anderson and Di Maria (201188 reduction in emissions in
phase 1 while Abredt al. (2011) findthat the growth rate of emissions was 3.6% higher in 2005/06

vs. 2007/08. Egenhofer et al. (2011), using matata at country level shows a modest 1%,CO
reduction for each year in 20e8008 and of 5% in 2009. Petrick and Wagner (2014), using German
data, finds that regulated manufacturing plants reduced emissions by 18% more thamegutated

firms in phase 1 and by 20% in the first years of phase nilasstudy undertaken by Wagner et al.
(2014) on French manufacturing plants identifies a reduction of emission intensity (emissions/gdp) of
8¢12% in the first three years of phase 2 but not before. Bel and Joseph (2015), using data at the
country leveffor 20052012, argue that emissions reduction in the first two phases was mainly due to
the impact of the economic crisis. Focusing on a panel of 5,000 Lithuanian firms {@@0m3Jaraite

and Di Maria (2016) firsthat ETS participation did not lead @oreduction in C@emissions and only
induced slight decreases in emission intensity for the year 2007. Dechezleprétre et al. (2018), using
firm level data in France, Netherlands, Norway and UKsfndtatistically norsignificant emission
reduction of 6%in phase 1 but a significant reduction of 15% in phase 2. Similarly, the study by

21 As a robustness check we also developddssconservative specification of energy data by following li@rnational
Recommendations for Energy Statistithifed Nations Statistical Commission 2P1® impute residual items. The
results of the analysis are not significantly affected by the imputation method and are available upon request.
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Klemetsen et al. (2020) on Norwegian manufacturing installations reports a statistically significant 30%
reduction of emissions in phase 2 but insignificant effects in phdse

Table5.1: Impact of EU ETS on £Hnissions Evidence from the Literature

Method

Impact of EU ETS o
CQ emissions

Ellerman and
Buchner (2008)

Environ Resource
Econ

Anderson and Di
Maria (2011)

Environ Resource
Econ

Abrell et al. (2011)
Bruegel WP

Egenhofer et al.
(2011)

CEPS repor

Petrick and
Wagner (2014)

MIMEO

Wagner et al.
(2014)
Fifth World
Congress of
Environmental and
Resources
Economists

Bel and Josept
(2015)

Energy Economic:

24 EU
countries

EU25

18 EU
regions or
countries

EU25

Germany

France

EU25

Analysis at
country level

Analysis at
country level
(some sectorial
heterogeneity
considered)

2101 firms
(3608
installations),
Fpa: 27
verified
emissions

Analysis at
country level

400regulated
firms matched
to 1600
unregulated
firms

287 regulated
firms matched
to 4302
unregulated
ones

Analysis at
sectorby-
country level

Difference between Business as Usual (BAl
estimate and observed emissions. BAU
computed as historical emissions corrected
by GDP growth and emissions intensity
dynamics

Difference between BAU and observed
emissions. BAU computed using flow
adjustmentmodel (dynamic panel) forecast
of emissions accounting for lagged emissior
sector, energy prices and weather

Diff-in-Diff regressing (third difference of)
emissions over turnover and labour
accounting for country and sector. Effect is
captured by time dummies at the chge in
phase. The ETS impact on emissions from {
first to the second phase is identified by time
dummies

Difference between BAU and observed
emissions. BAU computed as historical
emissions corrected by GDP growth and
emissions intensity dynamics

Semiparametric conditional Diiifi-diff using
nearestneighbour propensity score for
matching. Propensity score is computed usi
a probit entailing sector and state dummies
and accounting for levels andwsares of: C®
emissions, gross output, export share of
output, number of employees, and the
average wage

Semiparametric conditional Diiifi-diff using
nearestneighbour propensity score for
matching. Propensity score is computed usi
probit entailing the carbon intensity in the
announcement year of the EU ETS (2000)
while matching exactly on the-@git sector

Difference between BAU and observed
emissions. BAU computed using flow
adjustment model (dynamic panel) forecast
of consumption and prices of emissions
accounting for lagged emissions, sector,
energy prices, weather, GfPowth, crisis
(2008), differences between ETS and non E
firms

22 Albeit not always signiant in the robustness checks.
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CO2 emissions were abou
3% (60 MtCg) lower than
the allocated allowances
of 20052006

2.8% net C&emissions
abatement in 20082007,
84.2 (2005), 61.7 (2006)
and 27.6 (2007) MtCO

Reduction of growth rates
of CQemissions is 3.6 pct.
points in 20052008

Reduction of CO
emissions is 1% 20a808
and 5% 2009

Not statistically significant
increase of Cgemissions
in phase 1 and statistically
AAAYATAOL Y
in phase 2

No reduction of C©
emissions in phase 1, 13.5
19.8% reduction in phase :

Reduction in C&emission
from ETS is 33.7810.76
MICOO F MH20 27
MtCQ total reduction in
20052012
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Jaraite and Di  Lithuania 205 regulated =~ Semiparametric conditional Diiih-diff using No reduction of C®

Maria (2016) firms matched  nearestneighbour propensity score for emissions in phases2,
The Energy Journe i2 Fuyn. matc_hing. I'D.ropensity score is computed usi slig'ht _decrgase qf ' |
unregulated probit entailing the amount of fossiliel- emissions intensity in 2007
firms based energy used, the stock of tangible

capital, turnover, and a sectoral dummy for
NACE 40 industry

Dechezleprétre et France, 240 regulated ~ Conditional Diffin-diff using nearest Statistically insignificant
al. (2018) Netherlands, installations neighbour propensity score for (full) emissions reduction of 6%
oecp wg Norwayand = Y'F it OK SR matching. Propensity score is computed phase 1 and a significant

UK 1200 accounting for log of average pETS 15% reduction in phase 2
unregulated emissions, emissions growth rate and,
ones exactly, county and the 3digit NACE sector
Klemetsen etal. ~ Norway 152 regulated  pjff-in-diff using nearesheighbour Negative but not
(2020) installations propensity score for matching and fixed statistipally significant
Climate Change and 513 effects specification. Propensity score is effect in phase 1 and 2013
Economics unregulated computed accounting for predetermined ~ Statistically significant 30%
ones levels of emissions (as proxy for capacity ~ reduction of emissions in

limit) and number of employees while exact Phase 2
match is peformed on type of pollutant and
2y LI I yiaQ Gdgitldel2 ¥ |

Source: Own elaboration based the scientific literature.

The effects of Phase 3 of the EU ETS have not yet been considered in the literature (except for the
year 2013 in Klemetsen 2020). To fill this gap, in this section we provide what is, to our knowledge,
the first assessment of the impact of the increasedisgency of phase 3 relative to phase 2 of the

EU ETS regulation on g@missions As outlined in the introduction, there are several reasons to
believe phase 3 was more effective in curbing emissions, chiefly due to the more stringent cap
enforced, but ado as a result of other aspects of the tighter regulation it implements, such as the
reduction in freely allocated EUAs and the switching from grandfathering dlenchmarkbased
guantification of the freely allocated EUAs.

Figure5.1: Emissions by Country
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Source: Own elaboration based on Eurostata.
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We start our discussion by illustrating how representative is our sample, in terms of countries and
sectors coveredrigureb.1 reports the evolution of C£emissions by country during the period 2008
2019. The blue line represents the total emissions frorrREINotice that our sample does not include

(in order of C® contributions) Spain, Romania, Bulgaria, Latvia, Cyprus and Malta, due to data
availabilityissues’® Total emissions follow a downward trend for the whole period considered. The
distribution of emissions displays some degree of concentration among countries, showing that
Germany, UK, Poland, Italy, France, Netherlands, and Belgium, accov@¥af emissions in 2019.

Figure5.2: Emissions by Sector
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Source: Own elaboration based on Eurostata.

Figure5.2illustrates the contribution of each sector in our sample to the total emissions and highlights

a marked sectoral concentration. Threost polluting industry is Energy, accounting for 35% of
emissions, followed by Manufacturing (29%), Transportation (19%), Agriculture, Forestry and Fishing
(4%), and Construction and Mining contributing 2% each.

Despite dropping some countries due toaahk of data, our sample obtains good coverage, equal to
79% of total emissions. More importantly, as shown in Figures 5.1 and 5.2, the evolution of our sample
closely resembles that of total emissions so we can be reasonably confident that our analysis is
considering an undistorted representation of the real dynamics.

To properly address the possible impact of EU ETS eer@iSsions, it is crucial to identify to what
extent the emissions dynamics has been driven by the change in regulation and/or isltaofes
changes in the economic environment. Ideally, we would like to estimate the difference between
observed emissions as compared to the (counterfactual) emissions that would have been observed
whether the EU ETS stayed the same between phase 2 an@ @ha&/hile this counterfactual is
obviously unobservable, in the econometric literature several techniques have been developed to this
end.

23 See the Annex for a complete bred@wn of the CO2 emissions contribution by country and by sector.
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The first technique that we will use is an event statly,method that allows the investigation of how

a policy change has affected a variable of interest. In our setting, the variable ofsinter€@
emissions while the policy change is the implementation of phase 3, which occurred at the end of
2012. To identify if the policy change has had an impact on the effectiveness of the regulation, we
exploit the differences in how intensely sectdrave been subject to the EU ETS. Intuitively, the
emissions of two sectors that are regulated by the EU ETS to a different extent will respond differently
to the shifting regulation and we can use this difference for the identification of the switchiracimp

on emissionsUsing Eurostat and Union Registry datee developwo measuref how strong are

the incentives that the ETU ETS regulation is imposing on companies.

Figure5.3: Verified Emissions and Freely Allocated EUAs

Source Own elaboration based on Eurostat and Union Registry data.

The first, that we calEU ETS intensifys the share of emissions regulatedder the EU ETS relative

to the total emissions of that sectohe idea is that the larger the share of emissions covered by EU
ETS, the stronger the response to the regulation incentives. The best measure to quantify the share of
emissions that are redated under the EU ETS would be the surrendered EUAs, because verified
emissions might be affected by n@ompliance. Unfortunately, the Union Registry only reports the
cumulated surrendered allowances for phase 2. However, compliance under the EU Ei&ts a
perfect. The share of the verified emissions under EU ETS that are met by surrendered EUAs is between
98.9% and 99.5% in 202818 and >99.9% for the cumulative period 2€XIR 2. Given that data on
verified emissions are available for the whole pdri0082018, in the analysis we then use verified
emissions to compute the measure of EU ETS Intensity.

However, a more relevant measure of the incentives induced by the EU ETS on regulated companies
might be represented by the amount of EUAs that theyehtn purchase, since as we discussed above,

the part of their emissions that are matched by freely allocated allowances would provide companies
with only minor incentives to change their behavidtFollowing this line of thought, we define a

24 See the Annex for technical details.

25The idea of exploiting the variation between emissions and freely allocated Ebdtsiew in the literature, see i.e., Anger
and Oberndorfer (2008), Abrell et al. (2011), Carratu et al. (2020).













































































































































































































































































































































