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The Departmentof Financ® & hKUi@ B ®Bn awSLR2 NI 2y héewbuidekhed$oy RA G dzNX
best practice in ex ante and ex post evaluation of tax expenditures. By way of example it included a
brief synopsis of some of the more recent tax expenditure reviews.

In October 2015, the Deptment published its first annual Report on Tax Expenditures wiudhon
the 2014 Tax Expenditure Guidelines and hao interrelated purposes. Itontained a set of tables
outlining the fiscal impact of the range of tax expenditures as required urtderEU Budgetary
Framework Directive and also set out the results oértaintax expenditure reviews that have been
completed sincehe lastBudget

This Report, the Report on Tax Expenditures 2016, continues in a similar format to that published in
2015, and contains the findings fife tax expenditures reviewss well as the tablegferred toabove

L http://eur -lex.europa.eu/legatontent/EN/TXT/?uri=uriserv:ec0021
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This report is the second Report on Tax Expenditures in this format. This annual publication sets

out the tax expenditures that have been in effect sirthe previous such report (which was

published in October 2015). It also incorporates the results of reviews of tax expenditures that

have been completed since October 20150 A& AYGSYRSR GKI G GKAA NBLIR
placeonorclosetothBl 6S 2F GKS | yydzf . dzZR3ISG SI OK &SI NI¢

Tax Expenditures

As was set out in the 2014 Report, the definition of a tax expenditure in Irish legislation draws on
an OECD definition and describes a tax expenditure as a transfer of public resources that is
achieed by:

a) Reducing tax obligations with respect to a benchmark tax rather than by direct
expenditure; or

b) Provisions of tax legislation that reduce or postpone revenue for a comparatively narrow
population of taxpayers relative to the tax base.

Tax expenditure may take a number of forms such as exemptions, allowances, credits,
preferential rates, deferral rules etc. They are general government policy instruments used to
promote specific social or economic policies and are closely related to direct spending
programmes.

The introduction of an obligation on Member States to publish information on the impact of tax
expenditures in the context of the Budgetary Frameworks Directive was driven by the
fragmented and uriransparent nature of information about tax expditures previously
available. This was seen as acting to both hinder the effectiveness and efficiency of fiscal policy
making by Member States, and to render the identification of possible improvements to fiscal
and tax arrangements more difficult.

The &bles of Tax Expenditures having effect in the period between Octobére2@llSeptember
2016 are in section Bof this report showing data for the last two years for which it is available

Tax Expenditure Reviews

Over the course of each year, a numbéreviews of tax expenditures take place, to ensure that
the tax expenditures in place remain-far-purpose. These are carried out-iwuse by the
Department of Finance (in emperation with the Office of the Revenue Commissioners and where
appropriate dher relevant Departments), or through availing of specialised consultants, again
with the input of this Department, Revenue and (where appropriate) other relevant Departments.

21t has not proved possible to include projections for all current tax expenditures in this report, therefore
2yfte GUKS Y2ad NBOSyidfte F@LrAflrotS Gg2 Fdzf &SIFNRa RIG
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The opportunity presented by the need to publish this Tax Expenditures Répbging availed
of againto include the reports setting out the results of a numl@number ofthose reviews

which havebeen completed since Budget 2016

Fivereview reports as listed on the contents pagare included in Section 2 of this document
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1.Executive Summary

9 This evaluation of the R&D tax credit is part of a series of rolling tax expenditure
evaluations that are conducted by the Department in accordance witlsthéelines for
Tax Expenditure Evaluati¢publishedn 2014). For large tax expenditures, such as the
R&D tax credit, evaluations are performed regularly in order to improve the evidence base
underpinning tax policy and to determine if tax relief schemes remain fit for purpose.

f Ireland has a 25% tax credt2 NJ w35 SELISYRAGAINE 6KAOK OFy
O2NLIR N} GA2Y GFIE ftAFOoAfAGES YSEIyAy3a GKFEG F2NJ
em 2F Ada O2NLRNIGA2Z2Yy GFE RdzS® Ly 20KSNJ 62N
tax revenue.

1 The primarypolicy objective behind the tax credit is to increase business R&D in Ireland,
as R&D is considered an important factor for increased innovation and productivity
(alongside other factors such as openness to trade, the level of competition, infrastructure
FYR KdzYly OFLAGEFEE O wSTFf SOUGAY Hnolako§ 2030 O2 Yy 4 A R
Strategy aims to achieve the EU 2020 target of increasing overall (i.e. public and private)

R&D expenditure in Ireland to 2.5 per cent of GNP by 2020.

f Morebroadly,thevs 5 G+ E ONBRAG F2N¥a LINI 2F LNBfIlyR
at attracting jobs and investment into Ireland and developing a strong, innovdtigan
enterprise sector. These aspects of the R&D tax credit are not the focus of this evaluation.

9 This paper evaluates whether the tax credit results in additional R&D expenditure by firms,
meaning R&D that wouldiot have taken place in the absence of the tax credit. This
additionality is calculated using a treatment and control group framework, wisich i
considered to be a more robust form of evaluation than relying oraseissment by
firms.

1 The review also assesses the value for money of the tax credit to the Irish taxpayer. On
this point we note that the range for thébang for the buck (BFTB), &. the additional
wg5 R2yS LISN) SdzNe 2F GFE NB@SydzS F2NB3I2ySs C
will be firms who would conduct R&Bgardless of the existence of tbeedit, and so they
have a BFTB of 0, and there are firms who wouldmetiprm R&D in the presence of the
credit, and so they have a BFTB of 4 (as the tax credit is 25%).

9 Our analysis indicates the tax credahieves reasonable additionalitf/e estimate that
of the R&D conducted by firms since 2009, 60% is additionalilR&be tax credit
incentivises firms to perform R&D that would not have occurred in the absence of the tax
credit policy.

1 Wefind that, on average, the BFTB for the Irish R&D tax credit is 2.4, which is at the higher
end of values in the existing literature.

1 With 60% additionality, this means that deadweight is a noteworthy 40% of observed R&D
since 2009Because the tax credit scheme is a general measure, meaning all firms are
entitled to avail of it, our deadweight estimate indicates partial crowding oufirms
replacing their own financing with public financing.

1 Analysis of the firm characteristics of the R&D tax credit show that it is mainly older, larger
and nonlrish firms whaderive financiabenefit from the schemalthough it is typically
Irish fims who benefit more from the repayaldeeditelement of thescheme

9 The cost of the tax credit reachedp pmdlionin 2014, with outstandingunusedcredits
2 ¥ emilignin addition to thisApproximately 25% of the unused credits relate to R&D
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condwcted prior to 2009, highlighting the strong legacy costs of this tool. The remaining
75% of unused credits refer to R&D conducted since 2009 and, as they are classified as
repayable credits, could take the form of a tax refund to firms in future.

When conglering the policy objective of increasing business R&D, it is important to place
the tax credit in relation to other policy supports (both financial andfirancial).We

note that public financial support for business R&D also comes in the form df direc
support (grants from the enterprise development agencies). Whilst this analysis took
account of grants in so far as was possible, further work that examined the interactions
and overall impact of the range of BERD public financial supports would beeaf va

While it is always possible that the R&D tax credit could be better targeted to ensure
greater value for money, such an assessment would need to be balanced against
competing policy considerations which, again, are not the focus of this evaluation.
Wefurther note that thisevaluationdoes not represent a full cebenefit analysis, which
would have involved evaluation of second order effects (innovation) and third order
effects (economic growth and overall welfare). It may be the case that, despitdethr

cost to the exchequer arttie deadweight, the existence of the scheme generates spill
overs of sufficient magnitude such that this cost is justified. In the case ehiR&xation,

such an analysis is quite demanding in methodological terms, tiypin&olving strong
assumptions and subject to notable imprecision and measurement error.

The infographidelow summarises our results and places them in the context of the
overall tax credit scheme, which could theoretically carry either no deadwegyh0(86
additionality) or full deadweight (so 0% additionality). The Irish R&D tax credit
demonstrates reasonable additionality, but the deadweigldicatesthat there may be
4021 G2 AYyONBIFraS GKS aoly3 F2NJ odedsita oA GK2d
invest in R&D.

A J

3
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2.Introduction

This evaluation of the R&D tax credit is part of a series of rolling tax expeneitaigationghat

are conducted by the Departmenin accordance with itsGuidelines for Tax Expenditure
EvaluationDepartment ofFinance, 2014}-or large tax expenditures, such as the R&D tax credit,
reviews are performed regularly in order to improve the evidence base underpinning tax policy
and to determine if tax relief schemes remain fit for purpose.

The last time the Departamt carried out an appraisal of the R&D tax credit was in 2013 when a
full policy review was undertaken. This was broader in scope than the current evaluation and
involved a public consultation and survey of R@&forming firms. A number of policy
recommendations were brought forward and implemented at that time. That approach is not
repeated in this evaluation which focuses on the R&D performance of firms who use the tax
credit.

R&D is a key input to innovation, which in turn is a key driver of prodtyctvid longrun
economic growth. Stimulating additional R&D through public policy measures is an important
O2YLRYySyl 27T (mbvatibn2dp8 Stategdvifich Saks to make Ireland a global
innovation leader and to increagaublic and private inr8a i YSy i Ay NBaASI NOK
intensity target of 2.5% of GNP by 2020 line with the EU 2020 Strategy is of obvious
importance to evaluate the public policy measures used to achieve this aim, particularly to ensure
their continued relevanceand impact, and to examine their cost and relative advantage over
other forms of government intervention.

The paper first sets out why R&D is important for economic growth and why government
intervention may be warranted. Following this, the current lefddusiness R&D and Government
support is reviewed. The previous review of the R&D tax credit recommended greater alignment
between the different forms of support for business R&D; with this in mind, care was taken to
include information and analysis o&R grants to enterprises where appropriate in this analysis.

A later chapter introduces the methodology we employ, which relies on a treatment and control
group framework implemented through differende-difference regression analysis. Following
this, ourresults for additionality are outlined, along with discussion on the firm characteristics
and dynamics associated with this. A short conclusion ends the paper.

G2
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3. Policy objectivesg rationale for Government
support of R&D

Key R&D can promote pradtivity and economic growth, through itffect on innovation
Typically firms underinvest in R&MmM a social perspectivand sothere isa strong

rationale for Government support. Public support comes in the form of grants (d
support) or tax incetives (indirect support). It is importathat publicsupport results in
additional R&D activityrather than private firmsimplyreplacingin-housefinancingwith

public funding.

Points

3.1.Research and developmeas asource of economicrgwth
From the deelopment of modern growth theory, and in particular from the study of the sources
of growth, one of the key insights has been that growth-papita ultimately comes from changes
in worker productivity. In the classic exogenous growth model, as presdntesblow (1956),
capital accumulation reaches a steaghate and growth in output is ultimately driven by changes
in total factor productivity (TFP). Endogenogiowth models, such as developed by Romer
(1986), are more explicit in their treatment of TBP they model the dynamics of TFP, and sources
of changes in productivity. Extensions of endogenous growth theory have generally modelled
economic growthas dependant on specific types of knowledge accumulation, such as education,
training, and scientificesearch. Aghiomnd Howitt (1990) model growth through a process of
creative destruction, highlighting the importance of innovation in this procElssse theoretical
macroeconomi@approaches indicate that research and development is an important sodrce o
growth, in as much as it contributes to ideas and products which affect productivity.

There are no fixed rules on how much R&D should be conducted by Government itself, business
enterprises or higher education institutions. But although the optimakaliion by each sector is
impossible to ascertain, it remains the case that all three sectors have an important role to play
in developing an innovatichased economy. Like most advanced economies, the Irish
Government supports R&D by conducting reseatstifias well as funding basic research in the
higher education institutions and through fiscal supports forcampany applied research.
However, the focus of this review is exclusively on business R&D (BERD).

An application of endogenous growth theory was cond&R | a LJ NI 2 7F
Programme Update in 2011. Analysis of a simulated R&D subsidy using the QUEST Il end
growth model developed by the European Commission was carried out. The research cons
the macroeconomic effect of an R&Dxtaredit equal to 0.1% of GDP. In this model, the incre
in business expenditure on R&D results in a permanent increase in Irish GDP of 0.22% in-t
run. This longun impact on the level of GDP was smaller than for other structural refg
simulated by the Commission, e.g., reducing price magpk (increasing competitiveness) increas
GDP by over three times as much as an R&D tax credit in thedangccording to their model
la GKS /2YYAaaArzyQa Y2RSt |t 2telongrih MipdeiSsta
permanent increase in the level of GDP but not its growth rate.

Box 1: application of endogenous growth thepto Ireland
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3.2. Research andevelopment as a pblic good

While generally agreed that research and development provides an important contribution to
economic growth, this in and of itself does not justify public support for R&D. If all benefits of
R&D captred by the private firms conducting the research, profit maximisation implies that the
level of R&D conducted would be such that the marginal benefit and marginal cost would be
equal, and therefore inducing additional R&D would not be of net benefit. Hekyekere is
strong consensus in the economic literature which considers the social returns to R&D to be
greater than the private returng see Hall and Van Reenan (2000) for an authoritative survey.
This indicates that because firms will maximise priggzt®s, the socially optimal level of R&D will

be higher than the level produced by private firms alone. As such, R&D activity creates a positive
externality which policymakers may seek to address by encouraging additional R&D activity by
firms.

There are anumber of reasons why this is the case. Firstly, innovations resulting from research
and development are rarely fully excludable, that is, the benefits from a new technology or idea
are available to other firms to at least some extent. These are knovkm@sledge spilbvers.
Secondly, because of asymmetric information and uncertainty about the returns to an R&D
project, firms may be financially constrained from conducting a higher and more optimal level of
research. Because of these market failures,gigVR&D is likely to be below the optimum level
from a societal perspective. For these reasons, most developed economies now use tax incentives
or subsidies in order to incentivise additional R&D expenditure by firms.

3.3.  Methods of R&D spport

Policy makers &ve a number of tools at their disposal with which to support R&D, whether
directly or indirectly. As an alternative to suppottsbusiness enterprises or higher education
institutions, one option commonly taken is for the government to engage in R&Ritgdirectly.
Although falling, governmengxpenditure on R&D (technically known as Government Budget
Appropriations or Outlays on R&D, or GBAO&Iapunted for over 12% of all R&D expenditure
within the EU in 2014 (Eurostaffhe share for Ireland was 5%ompared to 8%a decade
previously

In relation to the support of business R&D, which is the focus of this review and considered in
greater detail in subsequent chapters, fiscal interventions can take the form of direct or indirect
supports. Direct supgrt involves the payment of grants and awards to businesses in order for
them to conduct R&D. One reason for the popularity of direct support is the large differences in
the risks and return between basic and applied research. While basic research isaimhfor
growth and innovation as a whole, often the private returns which can be gained from it are too
low to induce firms to undertake such research. Although direct support still makes up the
majority of government support provided for R&D (in OECDhe@s), indirect supports have
become increasingly popular. Chiefly these are delivered through tax incentives, whereby a
LISNDSY G386 2F ws5 SELISYRAGINE OFy 68 dASR d2 N
liability, with the excess tax creditdim R&D sometimes provided as a repayable credit. One of
the advantages of tax incentives over direct measures is that they are a nmaked
intervention, allowing firms to allocate resources in the manner they deem most efficient. They
are also relativel easier to administer, and an increase in their size or scope typically involves less

10
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new administrative resources than scaling up a grant programme. On the other hand, it is more
difficult to target tax supports at particular categories of firms or R&bvity.

3.4. R&DAdditionality

Even when the existence of an externality is accepted, such as in the case of research and
development, it does not automatically follow that government intervention is the correct policy
choice. If government tax incentives grants merely offset the spending of private firms, who

use the public funding not to do additional R&D, but to replace their own expenditure, then the
burden of funding is simply transferred from the private to public sector. This problem makes the
taskof measuring the impact of government R&D incentives of extreme importance.

¢CKS Ftylfteara 2F adzOK AyOSyuA@Sa A additizdatize t £ & |j dzl
which an intervention or programme induces. That is, the additional R&D underteskanmesult

of a policy incentivavhich would not have otherwise been conductéids also important to

quantify theda RS+ R&S NBR@zA GAy3I FNRBY | LRfAOEIT gKAOK Ay
have been conducted regardless of the policy incentive.

If one can sufficiently measure the additionality, théve ¢ 6 F Y3 F2 NJ ( Ky be dzO1 ¢ 0.
calculated as the ratio of the additional R&D expenditure created to the cost of the policy measure

(in the case oh tax incentive this will be the revenue fmme as a result of the policy). The
additionality and the BFTB are two separate concegdthpugh they are sometimes conflated in

the evaluation literatureand both are required for a comprehensive review of public policy.

Ideally, one could conduct rdomised controlled trials to determine additionality, with some
firms randomly being assigned a tax incentive or other policy support (the treatment group), while
others are given no support (the control group). While this method could provide robustsesul

it is generally neither feasible nor practical in the case of tax incentives, not least given EU State
Aid rules. Instead, economists use a number of econometric methods in order to estimate causal
relationships in the absence of a controlled experimérhe various approaches which may be
used are discussed in detail in Chapter 6.

3.5. Distinguishing R&D additionality from the social return to R&D

Given the strong theoretical @empirical evidence for the existence of externalities related to
R&D, it mg be tempting to viewthe quantitative effecs of a tax incentivéhat is, the amount of
R&Dadditionality) as a measure of the social return in and of itself. However it is important to
realise that the motivation for public intervention comes from thelfare returns delivered by
additional R&D. Therefore, innovaticend R&D additionality are not synonymousnor are
productivity and R&D additionality. thay be the case that a policy induces additional R&D with
an extremely lovor extremely high sociahte of return, varying across firms and across individual
projects. It is also worth noting that themagnitude of spilbvers generated bypublically
subsidised R&D may differ frothose generated by unsubsidised R&D actiaiy for example,
firms may cloose to prioritise projects with the highekvel of private return when using a tax
credit. Put another way, even if it can be established that an R&D incentive results in firms doing
more R&D, this is a necessary but not sufficient condition for ietoggarded as effective.

To measure the full social return of a polinjervention, one would need to measuiaoth the
first order R&D effect mentioned aboemdthe resulting knocton effects which théntervention
11
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gives rise to A comprehensive coftenefit analysis involving second order effects, such as the
impact of the additional R&D ofirm performance and third order effects, such as the
macroeconomic impact on output and welfare, would be required in order to fully capture the
effect of a policy However, such analysis is mired in measurement issues, and most studies
confine themselves to measuring additionality @rst order effects, i.e. additional R&D
expenditure per unit of cost (see Mohnen ahdkshin (2009) for a recent survey of such
evalations). Studies that do attempt to measure the social rate of return have typically found a
high (but impreise) rangdsee Hall et a2009) for a review of this literature).

¢KS 9dzNRBLISHY /2YYA&darzyQa 9ELISNI DeNdhazion2zy wg5
additionality, productivity additionality and economic growth additionality are all contingent on

R&D additionality, it is too difficult to precisely quantify these apitrs to the extent that they

can be used to inform specific policy remmendations. In other words, the range of estimates

for the social return to an R&D tax incentive is much too wide to provide a basis for targeted R&D
policy decisions (European Commission, 2088)vever, his does not preclude a specific policy

design reommendation arising &m the first order effect (. R&D additionalityand its efficiency

costy.

3.6.Recent external reviews of Irish R&D policy

Bearing the above discussion in mind, it is important that any instruments which seek to create

R&D additionalig be as targeted as possible in order to maximise the benefits provided. The

9dzNB LISIY [/ 2YYAadaAz2yQa wSaSINOK FyR Lyy2@FG4A2Y h
a country level in order to support better policy making in research and innovatie2d1b RIO

country report for Ireland states that Ireland compares favourably with the EU average in a

number of areas, such as publications per thousand of population, and the 10% most cited
publications. But the report also identifies a humber of wealsess such as the low level of

public-private cepublications.

' RRAGAZ2Y I ffex (GKS NBLRNI ARSYGAFTFASE LNBflyYyRQa
aggressive in cutting government R&D, and as such Ireland is well below the EU average and the
OE® median. As a result of this, Ireland faces many challenges in returning to a trend of sustained

public investment in R&D. Given this, it is worth noting that while government activity in R&D has
declined in recent years, business R&D, as well as diretiralirect supports or BERD, have

SELJ} yRSR RNJ Y ldnavéiorf 202D StratedydhifaihsyaRdimitment to increase

public investment in R&D, and to use this to leverage increased business R&D.

The RIO report also makes a number of recommendatiamong them increasing the amount

of public R&D carried out, improving the R&D share of small and indigenous companies, and
encouraging cooperation between educational institutions and private enterprises. The report
also recommends that Ireland streand the many small grafiased schemes currently in
operation. This would reduce the complexity firms are faced with when availing of incentives, as
well as help with the identification and assessment of overlapping or redundant schemes.

The IMF 2016 Artie IV report echoed many of the RIO recommendations. The IMF stressed the
need to encourage greater innovation activity by domestic SMEs and to enhance their
partnerships with education institutions. The report also recommended greater capital
expenditureon R&D by the government.

12
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The 2015 OECD Economic Survey of Ireland warned about declining growth in total factor
productivity in Ireland. The Survey highlighted that public support for business R&D has become

increasingly skewed toward tax credits and neeoended rebalancing innovation support
towards direct grants.

13
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4. BERD in Ireland: Composition and Trends

Key Business expenditure on R&D (BERd3)seen a large rise in Irelabdtween2003 and
2014, with growth especially strong among Irish Brrivlost firms conducting R&Rre
small and lIrish, but total expenditure on R&D is dominated by large;lrigbnfirms
(although the expenditure shae Irish firmshas beerincreasingnoderately over time).
Expenditure on R&D is concentrated in the maotufidng and ICT sectors.

Points

Having stagnated during the economic downturn, business expenditure on research and
development in Ireland experienced renewed growth from 2011 to 2014 (Figure 1). While BERD
grew by 13% over the period, R&D intensity (BER®DmEcentage of GDP) has remairstdble

at 1.1% since 2009, having grown from 0.76% in 2003

eEm

2,400 - - 12.0%

2,000 - 10.0%
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800 4.0%
400 - 2.0%
0 -+ . . . . 0.0%
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-800 - - -4.0%

mmm [reland - BERD =% Growth - BERD

Figurel: Business expenditure on R&Dijlions of Eurg 20032014
Source: Eurostat

3 Data in this section rely on the BERD survey, conducted by the CSO on beRatbstht, which is the most
authoritative source for estimates of R&D for Irelandsla targeted survey which is issued toeaiterprisesbelieved
to be actively engaged in research and development across all business sectors of the edunostat gatistics on
R&Dare compiled using guidelines laid out in the Frascati manual, published in 2002 by the OECD

14
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Source: Eurostat

The EU average also remainestable with investor uncertainty and financial constraints
potentially contributing to this. Likewise, Finland, the EU leader saw a significant decline due to
difficultiesin its electronics sector (Figure. BERD in Ireland i®w slightly below both the euro

area and Et28 average level, and among the high income Western European economies it is at
the middle to lower end of the distribution. (Figure 3). As mentioned in the Introduction, the
policy goal set out ithe Governmen® &nnovation 2020 Strategis to increase overall R&D
expenditures to 2.5% of GNP (which is roughly 2.0% of GDP). As a whole, the EU aims to increase
overall R&D to 3% of GDP as part of the Europe 2020 targets.
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Figure3: Business expenditure on R&Dagsercentageof GDP, European Union, 2014
Source: Eurostat

Having remained relatively constant since 2007, the shaBERDn Irelandattributable to Irish
firms has grown considerably since 2011, now accounting for 36% of total R&D expehgliture
firms. This idargely a reflection of the compositia@f firms undertaking R&D, of which 80% were
Irishin 2013, up from 75% in 2012 (Figures 4 and 5
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Figure5: Distribution of number ofirmsactive in R&D, Irish and ndrish 2013
Source: CSO

As of 2013roughly twofifths of business R&D expendituig inthe manufacturing sector while

the remainder comes from the services sectofFigure 6p ! 0 H: 2 WLY FT2NXI
O2YYdzy A Ol G Ar2nyainsatiie N3fgesO Sdree of spending within the services sector,
F2ff26SR 0@ Wt NRFSaarAz2yltX Aa0ASYGATAOI FyR (SOK
at 15% and 6% respectively
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Smallfirms accounted for 23%f BERDNn 2014, however as of 2013 they account for 74% of the
number of firms engaged in R&Bigure 7 and 8)Thebreakdown of large and medium company
expenditures on R&3roughly two to one in 2013 and 201Bigure 7)In 2014 largdéirms were

4The European Union defines snfalins as those firms employing less than 50 people, mediums as those
employing greater than 49 and legn 250 people, and largeéms as employing more than 249 people.

| 17



Departmant of Finance Report on Tax Expenditures (October 2016)

responsible for 56% of R&D expenditure, while making up 7% of the total firms engaged in R&D
(Figure 7 and 8Meanwhile mediurnssizedfirmsaccounted for 21% of R&D expenditure and 19%

of firms engaged in R&D.

Large 7%

Figure8: Enterprises engaged in R&ize distribution, 2013
Source: CSO
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5. Government support faBERD in Ireland

Key Compared to the OECD average, Ireland provides a relatively high amount of public ¢
for BERD, and this is dominated by the R&D tax credit. The exchequefrtbestax credit
has risen substantially over time due to increased claims and the introduction
repayable credit in 2009. Older, larger and fAosh firms account for the majority of th
cost. R&D grants to firms have also risen over time, alegit $teeply than the credit, ar
are concentrated in manufacturing and ICT.

Points

Ly 1SSLAYy3 gAGK GKS S@I f dzt ( A gk Edpbliditdre Guiidliles & S 2 dz
in undertaking evaluations of R&D suppgiitsis not sufficient tdocus solelyon whether policy

objectives in terms such as R&bwth have been met. The evaluatiomust also consider the

costs of theax expenditureand determine whether the revenue forgone is being used to achieve

GKS LRfAdOeQa ail (SR armhe.Efficlericy i & policys gvalubtign cénest A OA Sy i
means that the policy provides value for money, a judgement which can be informed by
comparing the unit costs of alternative policies which pursue the same outcdmes.

Within the OECD, Ireland provides aatelely high amount opublic support for research and

development carried out by business@Sigure 9. Where public support is relatively low, the
YFE22NRGE 2F AlG A& LINPGARSR RANBOGf&d ¢KS YI 22 NA
meansi.e. the tax credit. Among the countries providing a higher level of public support to R&D

than Ireland (when expressed as a percentage of GDP), only three provide the majority of this
indirectly. While Figure 9LINRE GA RSa Ay aA3IKG A sftide2to dhBAECY RQ& &
economies, it should be noted that thereeamanyfactors contributing to theeffectivenessof

such supportsincluding their design and general macroeconomic framework conditions such as

the level of competition and openness to trade.

5 Efficiency also has an economic meaniripat resources are being used optimatyand this is also an important
component of the evaluation. If, for example, resources (R&D tax cyeditefound to have little bearing on outcomes
(the economic benefits of additional R&D expenditure), then thatuld representan inefficient outcome and

resources should be reallocated.
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Figure9: Government Support for Research and Development, % of BI1B
Source: OECD

Note: OECD takes Irish data from 2012

It is also worth contrasting Figure 9 with Figure 3. It is not the case that the more public support
a country provides, the gater the R&D expenditure conducted by private firms. Finland and
Germany, for example, provide relatively low levels of public support for R&D (and almost
exclusively through grants), yet are two of the best performers in terms of BERD in the OECD. This
implies there are other factors to consider in relation to BERD growth besides direct and indirect
supports.

5.1.Indirect support
Ireland introduced an R&D tax credit in Finance Act 2004. Initially the scheméoyedan
incremental systemwith incrementd R&D expenditure since the bagear of 2003 eligible for
the credit. However, over 2012 to 2015, the scheme evolved into-&dliime scheme, meaning
that all R&D expenditure is currently eligible for the crédithile a fullvolume scheme is less
costy to administer, it gives rise to inefficiencies asupports preexisting R&Dwvhich would
havetaken placesven in the absence of R&D tax credifbe other main change to the tax credit
occurred in 2009, when the credit became repayable, meaning foootd request a refund if
their R&D claim was greater than their tax liability (which can be nil or positive). This was designed
G2 SyKFIyOS (GKS aO0OKSYSQa FGUNXOGAQPSYySaa G2 GKS
particularly beneficial to firms irhe business stamip phase’. The primary objective of the tax
credit is to incentivise additional BERD. The credit is available fiorad] within the charge to
Irish tax, that undertake R&D activities in tharopean Economic Area

6 Qualifying expenditure is defined with reference tothe Frasgdtiy' dzl f ¥ G KS h9/5Q& adl GdAadAOllft
the credit was introduced in 2004, Revenue have modified their interpretation of what constitutes R&D. Since 2015,
wS@SydzSQa AYUSNLINBGFGAZ2Y A& yI NNE g S Nhepdtibdyindér kevigvin tRigzi € A Yy SR Ay
evaluation(2007%2014) it was more in line with the OECD definition. Revenue regularly publish and update guidelines

to assist firms in determining their qualifying expenditure.

7The accounting treatment of the repayabléScRA G | & WI 62@0S GKS fAySQ Ffaz2 AYLNBOSR
as their EBITA (Earnings before interest, tax and amortization), which are of interest to potential investors.

20



Department of Finance

5.1.1. Credit claimsver time

The majority oBERDBupport in Ireland is provided indirectly through tax incentives. The scheme
has been very popular with thenterprise sectoin Ireland.Since the introduction of the R&ax
credit, the number of claims has increased dipi with more than a tenfold rise from 2004 to
2014 (Figurel0). Most of this expansion in uptake happened between 2008 and 2012, with the
number of claims having stabilisethce then likely due to the fact that the majority of firms
engaging in R&D argw claiming the credit.

1800 +
1600 -

1400 -

1200 -

1000 -

800 -

600 -+

400 - I
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0 —mm - . . . . . . . . . .

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

FigurelQ: Total number oR&Dtax aedit claims, 20042014
Source: Revenu€ommissioners and CSO

The exchequer cosbf the tax credit is equivalent th2% ofall corporation tax receipts in 2014
O02al0Ay3 e ppo 1)YWhietcdrprgtiorotax redaiatscraasby 32% from 2011 to
2014, the cost of the R&D tax credit has almost doubled over the same period. Mbstride in
the proportion observed in Figure tihs been driven by the rising cost of the tax credihaligh
falling corporation tax receipts during the recession also contributed to the rise

14.0% - 600
12.0% - - 500
10.0% + 400
8.0% -

- 300
6.0% -
4.0% - - 200
20% - [~ 100
0.0% T T T T T T T T T T O
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Cost R&D Credits,000,000 (Right axisy===Cost R&D Credits as % of Receipts (Left axis)

Figurell: Cost of R&D Tax Credit in millions of Euro, and as a percentage of Corporation
Tax Receipts, 2062014
Source: Revenu€ommissionerand CSO

The excheqer cost of the tax credit has two main components: foregone tax revenues from a
firm making a claim against their positive tax liability and firms receiving a repayable credit when
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their claim is greater than their tax liability (which can be nil or peesjtiTherepayable credihas
increasingly become a langproportion of the total cos{Table 1 and Figure 13Jhere are no

usage restrictions placed on the repayable tax credit, meaning that an unprofitable firm can
benefit from the scheme indefinitelyn fact, there are 159 firms who received a repayable credit
every year between 2009 and 2014. Of this cohort of firms, 97% are Irish, and 75% have less than
50 employees. These firms also account for 63% of all repayable credits arising between 2009 and
2014.

Table 1:The cost of the R&D tax creddince 2009

OfwhichoaAf t:A2ya €0
Exchequer Cost | Offset against current Offset against previous | Repayable

Year 6aAifft A2y yeartax liability year tax liability credit
2009 216 153 30 33
2010 224 142 16 65
2011 261 152 3 106
2012 282 142 4 137
2013 421 182 4 236
2014 553 227 1 326

Source: Revenuéommissioners

As a proportion of the exchequer cost of R&R creditsupport, therepayable credit has risen
from 15% to60% from 200 to 2014 (Figure 13)While the portion of the exchequer cost that is
attributable to reduced corporation taxliabilities has grown 29%this growth refers to the
amount of foregone revenue due to the credit reducing a positive tax liabitiyg) repayable
creditis now ten times larger in 2014 than in the year of its introduc(Bigure 2).2 This is a
notable deelopment, given the improvement in the Irish economy generally and pieifils
particularly since 2009.

8 Strong growth in the second and third year of the scheme are teXpected, given the structure of the repayable
ONBRAG oLl eyYSyia 20SNJ GKNBS &SINBRO® ! 3&adzYAy3Iz F2N I NBdzySy
see growth in the repayable credit of 100% in year two and 50% in year three of the scheme.
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Figure 12Components of the total exchequer cost
Source: Revenu€ommissioners

The cost of the repayable credit is deténad by two factors: the amount of R&D performed and

the tax liability of firms. Due to the fact that the credit and repayable credit apply at a rate of 25%,

the repayable credit element of the scheme will be more sensitive to changes in the tax I@bilitie

2F FANXVYAZI 6KAOK INBE RNAGSY o6& LINBFAG LISNF2NXI YO

In addition to the immediate exchequer cost of the R&Ddiedit, one must also account for the

costs already incurred which will be paid out in future yewaisich consist ofax credits carried

forward by firms, and futureepayable credipayments built upAs of eneR014, the outstanding
ONBRAGA& KI @S NFBHisCeirésBntseiptapical R&R dctivify #hgf the Exchequer must

pay for in future (unless firms wind up prior to generating a tax liability). Approximéitede-

quarters ofthis amount flasd dzA £ G dzLJ & A y O S This lattedamouatoudde r¥paid A 2 y 0 ®
to the firm rather than offset against tax, which is the only option for outstanding credits
generated before 2009.The fact that oneguarter of the outstanding credits relate to R&

conducted before 2009 highlight the substantial legacy costs associated with this policy tool.

80%

60%

40%
-

2009 2010 2011 2012 2013 2014
m Repayable credit/Exchequer Cost

Figurel3: Repayable credas a % of total exchequer cost
Source: Revenu€ommissioners

9 All figures quoted here assume firms have input their claims on their corporation tax returns correctly.
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5.1.2. Firm characteristics

Although the headline numbers on thax credit are important to understand the level and trends

of public support for business R&D, firm characteristics provide additional insight and are
particularly relevant in assessing the efficiency of the t68% of R&D claime 2014 came from

firmsg A UK fSaa GKIy e XiHoweverd sizablé mikoyity (L8384 of firmys MAKNG

Of FAYa KIFIR ySiG AyO2YSa 060Si6SSYy em YR e€p YAffA:
negative or no income making claims, which make up 14% of claims ifR2QLdel14).

Overe10,000,000
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Figurel4 Number of R&D Credit tax cases by net income (claimed in current tax year),
2014
Source: Revenu€ommissioners

As mentioned above, the exchequer cost of the tax credit has two main components: foregone
tax revenues from a firm aking a claim against their positive tax liability and firms receiving a
repayable credit when their claim is greater than their tax liability. In terms of firm ownership,
non-lrish firms typically account for the majority of the total exchequer cost;mgitiey perform

the majority of R&D in Ireland, this is unsurpristhgrish firms typically account for the majority

of the repayable credit cost (Figure 15). 2013 and 2014 were atypical years, howez@t4in

10 This only includes claims made against income in that year, and does not include credits claimed against previous

years, or previous claims carrieahfvard, and as such, the number of claims made, 838, is smaller than the total claims

made in 2014 against all income (15M)3 4 Ay O02YS A& I wS @Sy daBaningaradidorafitsA 2y SNEQ R
FNRBY | O2YLIF yéQa | OO2 dzy iifér fax, mihudztax deptelcistightiposiidey/ ®2sénse-of Hol 6 I 6 f S
profitable a firm is.

11 NorIrish ownership is not directly observable from Revenue records. However, a marker haslédegopedby
Revenue to identifpon-lrishownedentitieswhere informationis available. Due to the avaliility of new information,
thismarker is more comprehensive from 2014 onwartiserefore it is the 2014 designation that is relied on throughout
this analysis.
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31% of therepayable crediwas paid to Iris firms, while the remaining 69% went to némsh
firms.

For both the total exchequer cost and the repayable credit, recipienis to be larger, and older,
than other firms. In 2014, 76% of thhepayable crediwas paid to firms with more than 250
employees(Figure 16)while 77% was paid to firms older than 16 ye@igure 17}
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Figurel5: Exchequer costs (left) and repayable crgaiyments(right) by ownership €
Millions)
Source: Revenu€ommissioners
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Figurel6: Exchequer costs (left) and repayable crediyments(right) by firm size €
Millions)
Source: Revenue Commissioners

12 Note the definition of age refers to the date a company regyistvith Revenue and not the date of incorporation.
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Figurel7: Exchequer costs (left) and repayable crediyments(right) by firm age €
Millions)
Soure: Revenué€Commissioners

5.2.Direct support

In addition to the R&D tax credit, grants for R&D are also provided to Irism@mttish firms
through Enterprise Ireland and the IDA respectivéblthough the total amount provided in
grants has risen2%6 since 2007, it has fall@@% from its 2010 peak, and has fallen as a share of
total R&D support (over 2062014) from about half to less than 20% due to the large increase in
the repayabletax credit.

Table 2: Grant Support for R&D

Year R&DGrants to Irish Firms R&DGrants to nonlrish Firrs Totalé a A £ £ A
baArffAzya oaAirtftAzya
2007 33 36 69
2008 48 39 87
2009 64 55 119
2010 59 63 122
2011 50 58 108
2012 52 44 96
2013 55 59 114
2014 52 46 98

Source: Enterprise Ireland and IDA
Note: R&Dgrants tolrish firms exclude Innovation Vouchers

13The definition of R&D used by the enterprise agencies is in line with the Frascati Manual.
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From 200H nmn X RANBOG adzLlll2 NI F2N) wsg5 NBAS FTNRY
Ff 0K2dzZ3K Al KIF&a y2g Tl ff Sgee liable Brdespénditimg RS € M n

the share of grants beteen Irish andhon-Irish firmshas been evenly split over the period, with
Irish firms receiving 53% of grant expenditure in 2014

While in terms of expenditure Irish amibn-Irishfirms receive similar amounts, Irish firms make
up the vast majority of grae awarded(Figure 18)This is largely because of the difference in the
distribution of firm sizedNortIrishfirms tend to be larger, fewer in number, and therefore receive
larger grants on average, while being a minority of the grants awarded.

800 -

LLLLLLLL

2007 2008 2009 2010 2011 2012 2013 2014

m Irish mnon-Irish

Figurel8: Number of R&D mnts paid to Irish and Nehiish firms, 20072014
Source: Enterprise Ireland and IDA

At an industry levetotal grant payments are dominated by Manufacturiagd Information and
Communication, which accounted for 46% and 40% respagti Professional, Scientific, and
Technical Activities also received a sizable proportion of grant payments, at 6.1%, while all other
sectors received a combined 46BWhile the overall level of support for Irish andn-Irishfirms

is reasonably similathe industry distribution varieBetween the two Support provided to Irish
firmsis concentrated irthe Information and Communication sector, and also a small number of
grants across a variety of sectqiigure 19) Support tonon-lrish firms, meanwhi, is heavily
concentrated in manufacturing, with few grants provided outside of the three main sectors.
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0 — . .
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Figurel9: Distribution ofR&Dgrants paid (millions of Euro), by industry, 2014
SourceEnterprise Ireland and IDA

Overall, the average grant paid very large firms (those with 250+ employees) has declined
significantly from 2007 to 2014. This is largely due to the increased number of grants paid, which
tripled over the period, while the total paid only rose by 48%. For smaller firms, the grannamou
paid has grown propominately with the number of grants, keeping average grant payments at
2dza i dzy R §Migure 20)The Smalest firms (@ employees) account for roughly one fifth
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of all grant expenditure by the enterprise agencies, whereas the largest firms accoumtofo
fifths (Figure 21).
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Figure20: AverageR&Dgrant amount in Euro by firm size, 200014
Source: Enterprise Ireland and IDA
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Figure21: Share of R&D grangsid (millions of Euro) by firm size, 2014
Source: Enterprise Ireland and IDA

5.3.Comparing diret and indirect support

In policy evaluation, comparing the unit costs of different policy tools with the same aims is a
useful senseheck on value for money. Unfortunately comparison in this case is imperfect as the
employee numbers for firms receivingagts are based on plasével data whereas the employee
numbers for the tax credit are based on taxable entities. A taxable entity may consist of more
than one plant. If this could be corrected for, it would still very likely remain the case that the unit
costs of the tax credit are higher than the unit costs of grants (Figure 22).

Figure 22 shows that the tax credit cost per employee peaked in 2009, the year the repayable
credit was introduced. This period also coincided with the recession (i.egfaliofits and tax
liabilities) and considerable job losses. One reason the tax credit costs more per employee is its
much greater coverage; no firms are excluded from claiming it either in its form as a tax deduction
or as a repayable credit, whereas thember of firms and employees who will be impacted by
grants is a function of the expenditure allocation to the enterprise development agencies and,

Y2NB oNRIRf&s GKS 3I20SNYyYSyidQa o0dRISE O2yaiNI Ay
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Figure 22: Average cost of support per employee, 720014
Source: Revenue Commissioners, IDA, El

Although Figure 22 gives us some sense of relative costs (albeit imperfectly), it is not sufficient to
conclude on which policy tool is a better use of public funds as we do not know the additionality
(and deaweight) associated with R&D grants. Furthermore, assessing thewsgii from grant
supported R&D and tax cregsupported R&D would also be important in such a comparison. For
example, the spilbvers associated with basic research are consideredehigjian those of
applied research; a grant might be better able to target research closer in nature to basic research
than a tax credit.

To the best of our knowledge, there has only been one published evaluation of the input
additionality of R&D grants tfirms in Ireland that does not rely on sel§sessment? This study,

Gorg and Strobl (2007), found evidence that R&D additionality decreased with grant size for Irish
firms i.e. they found additionality effects for small grants but not for large onesadiers found

no evidence for additionality for nehiish firms. As its methods are different to the current
evaluation, the results are unfortunately not directly comparable.

Since it was introduced, the repayable credit has been the primary methodhdicpsupport,

making up 51% of the total public support for BERD in 2014, which now amounts to more than

ecnn YAfttAz2y o06SG6SSy GKS NBLI&lroftS ONBRAGEZI GIE
Enterprise Ireland (Figure 23).

1 Appropriate methods for determining additionality are reviewedtie nextchapter.
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As a percentage of GDi®tal publicsupport forBERasalmost doubledrom 0.20% to 0.3%

from 20092014, largely driven by the increase in thepayable credit from 0.02% to 0.20
(Figure 24}° Giventhe size of the repayable credit, it is important to note that much of its
expenditure is going to firms which conduct significant amounts of R&D, and these firms tend to
be larger and older.
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Figure24: Public support for BERD (% GDP)
Source: RevenuBommissioners, IDA, EI, CSO

15 Note that the Irish da point in the OECD data described in Figure 9 refers to 2012 data, and is consistent with
what is presented here.
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6. Reviewof R&D evaluation methodologies

Key Evaluation of R&D tax credits is mainly achieved through either structural modelli
treatment evaluation, with the latter becoming increasingly common as an empirichl
due to improvements in data availability. Evaluations in other OECD countries
LINE RdZOSR | NIl y3aS 2F SadGAYFI{iSa F¥2N I RR:
a key role in results.

Points

This section discusses the methods used by econentigtvaluate the effects of policy measures,
specifically with regards to R&D. Examples of studies which have used a sigthadology to
the current papel(i.e. treatment evaluatiohare also provided and briefly discussed.

6.1. Survey and seldssessment

Among the various methods of evaluating the additionality of R&D, perhaps the simplest method
is to simply ask firms via survey to-gast estimate the level of additionality as a result of an
incentive. (Mohnen andlokshin 2009). This method has severahmus flaws. Firstly, firms may

be in no better position than the surveyor to evaluate the counterfactual, that is, the amount of
R&D expenditure had there been no fiscal incentive. Secondly, firms may have an incentive to
exaggerate claims of additiongliif they perceive the survey as affecting the likelihood of future
policy measures. Thirdly, because the full effects of R&D incentives are thought to happen over
the longterm, snapshot estimates of additionality may underestimate the true effect. Given
theseinherent limitations, it is somewhat surprising to note that ssssessment of additionality

has proved (in some studies) to be relatively accurate when matched with estimates derived from
econometric techniques (Bureau of Industry Economics, 1@98ggeland anigen, 2007). In
GKS nwnmo wgs5 GFE ONBRAG SOlFtdad dazys GKS 5SLI NIY
views of the scheme. 60% of firms who completed the survey stated they would have invested
less in R&D in the absence of the scleerhis result is consistent with a previous evaluation
carried out by the Department of Finance in 2010, in which Irish firms surveyed estimated that
the R&D tax credit was responsible for a 75% increase in R&D spending, whikshditms
estimated the impact to be 29%.

6.2.Structuralequation nodelling

More empirical methods of investigating additionality generally fall into two groups: structural
model estimation and treatment evaluation. As this paper uses the treatment evaluation method
(specificallyusing a differencén-difference approach) we will discuss this method in detail, and
provide only a brief outline of the structural model method here.

Structural equation modelling (SEM) involves defining the relationship between a set of
explanatory vadbles, and one or more dependant variables, with the use of economic theory
and regression analysis. This method has been successfully applied in the Australian and UK
contexts (Thomson, 2009; HMRC, 2010). In the case of investigating the impact of &&dac

this usually involves one of two methods. The first method is to estimate an R&D demand
regression, including the cost of R&D as a rudmd side (RHS) variable, and a dummy indicating
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the presence or absence of a tax incentive. An alternativéhotkis to estimate the demand

equation including the marginal cost of R&D on the firm level, which allows for variation in the
treatment. In the 2013 R&D tax credit evaluation, the Department of Finance attempted this

approach but found it challenging® | f Odzf 6 S (G KS dzaSNJ Oz2aid 27F OF LA
as the variables of interest are not mandatory fields in the corporation tax form. Nor was it

possible to link sufficient samples of firm data from the Revenue Commissioners to the Companies
Registration Office, a source which did contain the necessary financial data. The resulting sample

of firms with data merged from both sources was too small for use in econometric analysis. As a

result of this experience, the Department recommended grediteus on the issue of data

availability in tax expenditure evaluation.

6.3.Treatment evaluation

In the contemporary literature evaluating R&D policy measures, there has been a shift away from

the structural models discussed above towards redufech treatment evaluation studies.

These quaséxperimental methods can be seen as less theory driven than structural models, and

as such provide more objective, ntimeoretic estimates (Cerulli, 2010). In relation to Ireland, the

OECD has recommended that Ireland gseh methods in order to evaluate the R&D credit,

statingd LNBf ' yR ySSRa (G2 OFNNE 2dzi Y2NB SOl fdzd GA2Yy
YSGK2R& G2 3ISYSNIXaGS O2yiNRf 3INRdzLJA (20BCHD2t I GS
2013) Two of the most common nosstructural methods and their place in the literature are

described below: the matching approach and the differemedifference approach.

The matching approach uses observable variables in the data to identify similar firmsonlyich
differ by participationn a given treatment. Propensity scores can be calculated in order to match
firms with similar probabilities of participating in the treatment (Blundell and Costa Dias, 2000).
Thus, the matching method deals with the problemselection in control group approaches
where the control group can be used as the courftatual to the treatment group. The key
advantage of this method is that, unlike differericedifference studies, matching can exploit
crosssectional data rather thn requiring panel data. An example of use in relation to R&D
policies is provided bgzarnitzki et al2011).

The differencen-difference approach is a wedktablished method used to identify the impact of

a policy or event by comparing the change mautcome or behaviour over time between a
treatment group and an unaffected control group. This may be feasible when it is possible to
identify a group unaffected by a policy shock, but which are otherwise randomly distributed. This
is commonly achievedybusing a regression model involving a vector of control variables and a
dummy variable which differentiates between the treatment and control group. As differgnce
difference studies rely on neexperimental data, it must first be established that thectors
which determine selection into the treatment and control group are exogenous, and that factors
impacting the dependant variable are controlled for via observed characteristics.

The differencan-difference approach has become increasingly populénenevaluation of R&D
policy. As morgjovernments are now using R&D incentives, and so panel data are more readily
available, this approach has becomereasingly feasible over the past decade. Below are some
relevant examples of studies which have usiterencein-difference methods to evaluate R&D
schemes.
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Heegeland and Mgen (200Presents a differencén-difference approach to indirect R&D
adzLIL2NIad Ly GKA&A addzRResr GKS | dzikK2NBR S@Fftdz S |
(ScatteFUNN), whichegan in 2003, provides approved firms with a repayable tax credit of

between 18% and 20% of R&D expenditure up to a defineabffygoint. In their analysis, the

authors identify the cubff point as a discontinuity within the scheme, allowing for aedéhce

in difference approach in order to estimate the effect which the scheme has had on R&D
expenditure. Through this approach they found that the scheme generated between 1.3 and 2.9

krone in additional R&D expenditure per krone forgone.

Also using thisy S K2R (2 S@FftdzZd 68 wss5 GlE AyOSyiArgSacz
investigates the extension of the Dutch R&D tax credit (the WBSO). The changes to the scheme
included an additional credit for firms starting R&D, as well as raising the {yopexd onthe first

tax credit bracket. As in the case of SkatteFUNN, these changes created a natural experiment,

which allowed the authors to use a differenredifference approach. The additional credit for
AUFNISNAE 61&a SadGAYlF(dSR yir WINR RAIZNS ebw 25T GINJE e Anyddp:
SadAYIGS F2NJ GKS OKIFy3aS Ay (KS dzLJJSNJ 62dzyR ¢ a

Gorg and Strobl (2007) have extended the differefic@ifference method to evaluating direct
R&D incentives. Their study investigates th#feeiveness of grants provided to the
manufacturing sector in Ireland to induce an increase in R&D spending. Following on from the
recommendations by Blundell and Costa Dias (20080g @nd Strobl combine a differende-
difference estimator with a nogparametric matching approach in their study. The authors find
limited evidence for additionality from grants provided to Irish firms (additionality disappears
once the grant given is too large, indicating crowding out), and no evidence of additionality from
those provided to nosrish firms. In another paper using the same methodology and dataset,
they find that if grants are large enough, they promote the exporting activity of experienced
exporting firms but have no impact on the decision to start exportimghe first time (®rg and
Strobl, 2008).

Likewise, Lach (2002) uses a differemedifference model to examine R&D subsidy schemes.
This study, using data from Israel, attempts to identify differences in the effect of R&D subsidies
between firms, basd on characteristics such as size. Using a differemdéference estimator,

the author estimates the mean treatment effect using unsubsidised firms as a control group.
Additionality is estimated to be positive for the scheme. However for large firagpiéars as
though this is statistically insignificant, indicating that most of the subsidy is simply used to offset
privately financed R&D expenditure.
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7.Methodolodcal approach

Key Financial incentives for firms to conduct R&D were altergdthe introduction of a
repayable credit in 2009. We exploit this variation in the policy to assess, using Re¢
taxpayer data, whether firms conduct additional R&D as a result of the tax credit sct
We establish a treatment and control group, andngsregression analysis, compare thi
R&D levels both before and after 2009 to assess whether the credit causes R&D acti
would not have occurred in the absence of public support.

Points

As highlighted above, thisvaluation adopts a treatment evaluati methodology. The main
analysis implements differenda-difference estimation through fixed effects regression analysis.

7.1. Establishing the counterfactual
When identifying the causal impact ohantervention in this case the R&D tax credit, a
counterfactual analysis is neededhat R&D would firms have conducted in the absence of the
schem@However, this is unobservable (outside of an experimental setiimgre the credit could
be randomly assigned to firjslt is not possible to compare the R&Evels of R&D credit
claimants withthat conducted by firms not claiming the credit ab R&Dconducting firmsare
likely toclaim the creditgiventhe Irish scheme contains no restrictions based on firm size or
other characteristicd® Neither can we commre R&DBconducting firms tofirms who never
conduct R&Das those who choose to perform R&D evidently see a profitable investment
opportunity, making them fundamentally different in nature to other firms and therefore not
comparable. This is the classicfsmdlection issue in evaluating public policy.

To overcome thisthe evaluation exploits an important policy change in 2009 which changed the
nature of the scheme for a specific subset of R&Dducting firms. This is known agjaast
experimentabpproad or atreatment evaluationin 2009, the R&D tax credit becamespayable
GFE ONBRAGE YSIyAy3a GKEFEG AT F FANNMQE O2NLR NI GA 2
the R&D tax credit, the firm could request that the excessdpaidto them asa cash payment,

to be paid in three instalments over three yeaFs.the extent that firms in the statip phase are

likely to have cash flow or profitability issues, such firms may find the policy change particularly
beneficial. It also served to prote&&D spending by all firms in the recessi®herepayable
credit is limited each yearto the greater of the corporation tax payable by the firm in the
preceding ten years or the payroll liabilities for the period in which the relevant R&D expenditure
is undertaken.

16 This highlights a drawbagcfrom an evaluation perspectivesith policies that are designed to have general access.
The greater the degreef equaltreatment under a policy, the more difficult it is to establish the counterfactual situation
using a control group. Although it is possible that small firms may conduct R&D but not apply for the credit due to its
administrative burden, we deem ith scenario unlikelgs by 2009 the scheme was in its sixth year and familiar to all
firms. In any case, we have no way of observing such small firms ds {h@BERD survey does not have a specific
guestion on whether firms apply for the tax credit.
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7.2. The treatment and control groups

This policy change creates two groups for compariginst, a treated group of firms who changed
from not receiving to receiving a financial benefit from the tax credit scheme, as they were
previously not genetting sufficient profits and therefore tax liabilities. Second, a control group
of firms who were not treated, as the introduction of the repayable credit was irrelevant for them
given they already gained financial benefit via reduced tax liabilities. \Wered the outcomes

(i.e. R&D expenditure) for the two groups in two time periods, firstly before the treatment and
then after the treatment. Neither group is exposed to the treatment in the first time period. One
group, the treatment group, is exposed tbet treatment in the second period while the other
group, the control group, is not exposed to it. As we observe the same firms within a group both
before and after the treatment, the average change in outcomes in the control group can be
subtracted from tle average change in outcomes in the treatment group to establishtkeage
treatment effect Having data on the same firms in both periods and thus being able to perform
GKAA GRATFTFSNBYOAYIE 02 0 KsesséhtibRirsodder iifiKrémokNiBsdzLJa | Y R
in secondperiod compaisons between the treatment ancbntrol groy that could be the result

of permanent diffeences between those groups and (ii) remdiases from comparisons over
time in thetreatment group that could be the resultf trendscommon to all firms

Firms are assigned to the treatment and control group based on their ex ante behaviour in 2007
and 2008’ If firms did not have a positive tax liability in either or both of these years in the pre
treatment period, then the ax credit in its original form was of no financial benefit to them.
However, onceefundabilitywasintroduced through the repayable credit in 2009, their financial
incentives changedelative to all other R&onducting firmsFor firms in the control grap,
making the scheme repayable did not change the policy incentive they face (the R&D tax credit).
Meanwhile, firms in the treatment group can now avail of the R&D tax credit through its new
repayability element, changing the cost of performing R&D f@r $hibset. The hypothesis is that
these treated firms react differently than control firms to this policy change by average
increasing their R&D activity. As the repayable credit improves the financial incentive to conduct
R&D by a similar magnitudes the overall credit, the additionality result obtained from examining
the behaviour of treated firms relative to the control group can be generalised to the tax credit
overall.

The identification strategy of thevaluationis to compare the two group# a regression
framework and assume that, conditional on both observable #irag/ing and unobservable
permanent differences between therthe difference intheir R&D growth is due to the fact that
for one group¢ 4 KS Wi NB IwhioSeRfiRancilAimtdiies have changed due to the
introduction of the repayable tax credi the overall R&D tax credit scheme is now more
immediately valuable (and certain). They have a greater financial incentive than other R&D
conducting firms to increase their researchiuaities after 2009, and the incentive is no longer

17 The number of firms claiming the credit before 2007 was very sqedle Figurd0in Sectiord ¢ sowe focused on
the two years prior to the introduction of the repayable credit.
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conditional on generating a positive tax liability, as was the case under the original tax credit
scheme.

FHrms who are in the treatment or control grougre held fixedover the analysed period
assignmenis based purely on thei&x ante behaviour in 2007 and 2Q08et, as with all policy
changes, it is likely and indeed observed teamefirms in the treatment group stop receiving
repayable credg inthe post2009years and that firms in the control gip can also receive
repayable credi in later years. In the case of the control group, it can be argued that their
incentives have not changed; they previously enjoyedfih@ncialbenefit of the tax crediand

now they still get the sammagnitude ofbenefit albeit through a repayable crediTheiroverall
financial incentive (the reduction in costs in performing R&D) has not chandmther they avail

of the tax credit on positive tax liabilities or avail of ttegayable creditHowever, we do note
that the length of time over which the financial benefit is received changes (dine teepayable
creditinstdmentsbeingover three years rather than a tax reduction in one year) so although the
total benefit is unchanged, the annual benefit may be somawss for an unprofitable control
firm compared to grofitable controlfirm. This is one justification for comparing treatment and
control groups in an overall potteatment period (i.e. treating 20062014 as one period) rather
than on an annual basi$Ve use the full time period in the data available to us, i.e. run the
regression up to and including 2014 data, because additionality for R&D would typically occur
over a number of years.

CKS WOyl YAYFGA2YQ 2F (KS -éxpeBreiit ¥aSed dn histghigal O2 v (i N2

data is hard to avoid, and in this instance likely creates a downward bias to our résptisri,

we expect that ifsomefirms in the control group receive thepayable credit in a majority of
post-2009 yearsthis makesur empirical estimate a lower bound on the true additionality {as
assuming that they more typically act like treated firms and view the repayable credit as a new
financial incentive to conduct R&3such firms push up the control gro@paverage R&D ihe
posttreatment period, and therefore reduce the difference between that and the treatment

INR dzLIQ& F @SNF IS € S@St 2F w3 5 Gndparticylar iti isl&vaysY Sy

challenging to obtain a pure control group as no new policy a policy change cagonfer
advantage orcertain firms or preventther firmsfrom changing their status in order to derive
benefit from the policy in subsequent yeate do so would run the risk of distorting competition
and trade.

7.3. Random assignment

Assigiment to the treatment or control group must be random or exogenous. We believe this
condition is met when the timing of the policy change announcement is considered. The policy of
introducing a repayable tax credit was not announced with a long-ilealtl wasfirst publically
mootedin aTax Strategy Groypaper orthe Department2 ¥ C A wdbsit€isN®éember 2008,
andsubsequently tookegaleffect in the FinancéNo 2)Bill from January 1 2009 Firms did not

have much time to adjust or manipulatedin R&D investments in response to this unforeseen
and uncertain event. In addition, even if the policy had baenouncednuch longer in advange

BeKS aAyAadSNI F2NJ CAYlFyOSQa . dzR3 S drefarencedo the kdfafabl& GediB A Sy A Y
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it is difficult for most firms to adjust their R&D quicklyprojects and upfront financing tends to

be detemined ona multiyearbasis (e.g. the enterprise agencies typically pay R&D grants to firms
over a number of years for a single research prgjectexecutive boards typically approve new
research projects on a scheduled basis

The majority of taxpayerd Y L NBf I yR | NB @2fdzy i NAft& O2YLX AlY
management interventions are effective tools in supporting compliance. The current evaluation

assumes that taxpayers fully and accurately report tax retuMaious quality assurance tests

were performed on the data to ensure they were of high enough quality to use in the analysis.

7.4. Other control variables in the analysis

Oneof the challengesvith thisapproach is distinguisiig between the effect of theepayabletax

credit and other po¢ntial changes in the macegonomicenvironment that affect R&bDutcomes

in the treated and control group differentlyhis is important given the severe recession in Ireland

at the time of the policy change, which would be expected to increase the valagepayable

credit. The role of the yar dummies as period fixed effects highlight this probtgayear dummy

can pick up a macroeconomic shock but we are assuming the effect on R&D is the same, on
average, for all firms in the sampldowever, as we hae panel data, wemploy firmlevel fixed

effects to controfor unobserved permanent differences between firms. A fiewel fixed effect

Oy NBTFTSNE F2NJ SEIFYLXSE (2 GKS FANNVQaA AYRdAGNEZ
To illustrak, one can envisage that ndnsh ownership is a firAevel fixed effect which would
influence the response to a negative economic shock (perhaps drisbrfirm has easier access

to finance than an Irish firm). In addition to the year dummies, we atapley a size control
(employee headcount) in all regressions. This does vary over time and can be thought of as aiding
the interpretation of the coefficients on the year dummies: we estimate an average response to
macroeconomic shocks similar for firmsboth groups that is conditional on their individual firm

size and unobserved permanent differences between the two groups. Robustness checks in
relation to this issue are detailed in the results section.

7.5. Modelling R&D outcomes

Hall and Van Reenan (2006)ainsone ofthe most authoritative surveyon the impact ofiscal
incentives on R&D investments. In their survey, they outline a structural model as follows:

it™Yoo | 1" grikoéonoee - Eq (1)
2 K S NiBpresentsthe user cost of capital and p represefitsn-level fixed effects.

We can takeequation las the starting point for our model, but replace the user cost of capital
with an indicatorof whether a firm is in the treatment group. We will also rapé the output
control variable by an employee control variable, which, like output, can be interpreted as a proxy
for firm size. As we are conducting differerioadifference estimation, we also adaeriod and
group fixed effects.

The general model for differenda-difference estimation is as follows:

® T I Yi QODOET 001 QOO-EYRQEE i 001 QOoda Q¢ o0Eq (3
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The models we run, which join the differentedifference approach with the insights of the work
by Hall and Van Reenan (2008je as follows:

1 TYQO “* B 10 B —O & rlTQanaé wQQi  Eq

€)

1 TYQo ‘ B 10 -0 & r11Qanaé wQQi
Ea(g

Note that as we specify firdevel fixed effects in the regression, the graepel fixed effect® 1
above)will drop out of the results. The same is true for otimrmanent differences between
firms thatwe could use as controlnamelyli K S dubldy] @s®dwnershipstatus and its age
relative to other firms in the sample. The interaction between time arghtiment, which is
YSSRSR (G2 3IAPS dza ‘= GKS | @SNI IS GNBFGYSYyd STT!
(equation 3), or by comparing the overall pastatment period to the overall préreatment

period (equation 4).

Following Bertrand et al2004), we adjust the standard errors in the model by clustering them

2y (0KS AYRAGARdzZ f FANNYQa LI yStf ARSYGAFASNE GKA
among individual time series but assumes the errors are independent acrossThimgproach

corrects for both autocorrelation and heteroscedasticity.

Our dataset contains all firms who ever availed of the R&D tax credit over 2007 to 2014. The

sample for determining additionality of the credit is restricted to firms who had a positive R&D

credit (i.e. positive R&D expenditure) in either or both of the years prior to the treatment year.

CANXVA& gAGK Fy wa5 SELSYRAGANE S@St IANBFGESNI GK
regression analysis as we deem them to be outliers. We alsoratilide firms who were eligible

for the policy change (i.e. they had a positive tax credit claim in 2009). Note that in order to use

the natural log of R&D as our dependent variable, we set In(R&D) equal to zero for firms with no

R&D. This is equivalentfod a dzYAy 3 GKIFaG Fff FANNVE R2 em SdzNP
assumption in the literature. Table 3 provides a summary of both the sample and treatment
assignment.

19 Autocorrelationoccurs when the error terms in a time series are correlated with each oteteroscedasticity
occurs when the variance of the error term is not constant. In the presence of either the test statisgitt to determine
the significance of the regression estimates are no longer valid.
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Table3: review of sample and treatment assignmeit main model
Sample Treatmentassigiment

1 |wagb f eHpn YATtEAZ2Yy Al Taxliability=0 in prreatment period

2 | R&D > 0 in préreatment period

3 | R&D >0 in year of policy change (2009)

7.6. Descriptive statistics to motivate the identification strategy

Table 4 provides descriptivaatistics that motivate our identification strategy. We construct the
growth rate for R&D from the period just before the treatment to just after the treatment i.e.
growth between 2008 and 2010. We use a weighted growth formula (see equation below) in
order to reduce the influence of extremely large values in either period, and we only apply it to
the sample of firms that we will subsequently use in our regression analysis.

R&D growth formula in Table 3: (R&R¢ R&Doog) / (0.5*R&Doos + 0.5*R&DBo10) Eq (9

Table4: R&Dgrowth for regression sample

Growth in R&D from 2008 to 2010 Difference
(%) (in % points)

Treated group: firms with| Control group: firms with

zero tax liability in pre | positive tax liability in pre

treatment period treatment period
25" percentile -0.62 -0.95 0.33
Median 0.00 0.00 0.00
75" percentile 0.71 0.61 0.10
Mean 0.00 -0.10 0.10**
Standard error 1.26 1.26
Mean R&D level in 200 € HPH € Hay
before treatment
Number of observations 900 1230

**Difference in mean growth is significant at t&&6 level

We compare these growth rates for our treated and control group and observe a positive
differencebetween the two at various points on the distribution of growth rates. The statistical
significance of this difference is checked via a t test, which indicates that the mean growth rates
for the treated and control group are different from each other. Thlde suggestshat the tax

credit scheme does provide additionality but we note that the nundferbservations isot large
(whereas in the regression analysis more data are utilised). It is worth noting that the average
level of R&D in the prreatment period is higher for theontrolgroup than the treatment group.

This isnot unexpected as control grougsms are, by definition othe treatmentassignment,
typicallymore profitablethan treatment groudirms and arguably face fewer financial constta

to conducting R&D. This is a fitevel initial difference between the two groups which we can
control for in the regression analysis.

In the main analysis, the twgroup comparien of Table 4s embedded in a regression analysis
using equation 4This has several advantageser descriptive statisticsFirst, we can include
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control variables. This improves the comparison between the two groups and reduces
unexplained variance in the model (which will improve the precision of statistical tests of
significance). Second, these controls canwllas to seeif certain firm characteristicssuchas
employee headcoun@re associated with particularly high or I&®®&D outcomesFinally, we can
utilise more dta in the regression analydie. firmlevel datafrom all years, not just the years
immediately prior and posthe introduction of the repayable creditThis will improve the
precision of our results.
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8. Data descriptiomand analysis

Key Our outcome of interest in this analysis is R&D experglitvhich can be constructed usi
the Revenue data. The composition of these estimates is in line with the BERD su
R&D activity is concentrated in larger, older, foreign firms typically in manufacturin
contrast, when we look at the firm ctecteristics of our treatment group, we observe th
are more likely to be small and young compared to firms in the control group.

Points

¢KS RFEGF dzASR Ay GKA& S@FfdzZ G§A2Y O2 VHOusdINR Y I NI f
database on corporation tax reqas. This database contains cdsgel information on income,

tax liabilities and tax deductions such as the R&D tax cfeditthe request of the Department

of Finance, officials in Revenue prepared a panel dataset for the year2PQ@d7containing all

cases that had ever availed of the R&D tax credit (i.e. conducted R&By).the panel2014 is

the latest year of available data. In additid®evenuemerged employee numbers to the dataset

using returns completed by tax-registered employers.Department & Finance officials were

subject to the usual restrictions on data and taxpayer confidentiality.

The other data used in the analysis came from the enterprise development agencies, Enterprise
Ireland (El) and the Industrial Development Agency (IDA), whaode® data on R&D grants given

to firms, aggregated to industry and firsize levelMicro-level data on R&D grants were not
madeavailable for analysis.

Although the CS@®urostat BERD survey remains the most authoritative source for business R&D
activity in Ireland, R&D expenditure as calculated in the Revenue dataset is presented in this
chapter, alongside further details of the exchequer cost for our chosen treatment and control

group.

8.1. Firm ownership

While R&D has risen for both ndrish and Irish firmg, Irish firms in particular have seen strong

growth in R&D, reaching 75% of the level of R&D performed bylmsin firms in 2012 (Figure

25). Atypical activity by nehiish firms in later years masks this trend. Overall ttead of strong

R&Dgrowth by Irishfirms is consistent with the BERD da#dthough the BERD data record that

their share of total expenditure is much smaller than presented here (see Figure 4 above). This

may indicate the BERD survey is not capturing all-B&lducting Irish firmsBut we also note

thatl £  K2dzZ3K GKS wS@SydzS RSTAYAGAZ2Y 2F . 9w5 Aa Ay
BERD surveyhe lack of detailed definitiosprompting questions of R&D on the corporation tax

20 A Revenue case refers to a 4patying entity.Firmsmay have one registration with Revenue but could operate at
multiple locations or plants across the country. Affdm or subsidiaries register separately with Revenue, but are
identifiable as a group in the Revenue data.

21The issue of linking all possible R&D data sources remains an important policy evaluation challenge.
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form compared to a CSO survey form may resuiirms providing different responses on the two
forms.
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Figure 25R&Dby firm ownership
Source: Revenuéommissioners

8.2. Firm industry

R&D activitysupported by the tax credits largely concentrated in the Manufacturing (C),
Wholesale and retail tradéG), Information and communication (J), and Professional, scientific
and technical activities (M) sectomhich account for over 90% of R&D spending (FigureTag
sharehas remained stable from 202014, although manufacturing was unusually higR0d3

and 2014.Again, the Revenue data are consistent with BERD surveys in terms of industry
concentration.
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Figure 26: R&D by Industry
Source: Revenue Commissioners
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8.3. Firm age

The BERD data do not have an age variable and, to the best of our knowlaslggethh first time
that R&D activity by age has been publically outlined using an Irish data $éWhée the overall
amount of R&D conducted has increased since 2@Binual R&D expenditureby each age
category has not necessarily followed the aggtedgeend (Figure 273

In the case of the youngest firms (those aged up to 3 years old), total R&D has been relatively flat
since 2009. The numbers of young firms claiming has declined over time, with a peak of 525 firms
in 2010 and a trough of 253 firnis 2014 (this does suggest, though, that the typical young firm
today does more R&D than a typical young firm in the late 20@dsall increases in the number

of 4-7 year old firms doing R&D explains some but not all of the drop3rfifns, with the
reminder due to such firms ceasing either business or R&D operations.

The4r &SI NJ OFGiS3a2NBQa (201t ws5 AYyONBlFasSkR |
the case of firmaged 815 yearstotal R&D has dropped dramatically since 20aBhoughit
remains above thie levels performed in 2007/2008his decline mainly results from more firms
entering this age category over timas the average level of R&D conducted by the years
categoryover most of the periodvas considerably lower.

The oerall increase in R&D has been driven by the very oldest firms (those over 16 years old);

Q)¢

their activity accounts for almostsewdhA 3K Qa 2F G201 f Odzyd22014 A @S INP

If the latest two years of data are excluded, this contributiorth®yoldest firms drops to a little
over half of total cumulative growth over 202 (2013 and 2014 were atypical years of activity
for this age category). The increase in total R&D in the final two years texdew is not caused
by inter-category moverant i.e. it relates to firms that were and remain in the oldest category

22 However we note thathe agevariablerefersto the yearthe company first registered with the Irish tax authorities
rather than the year that the firm was born. Nevertheless, the variable provides a good indication of the development
of the firm in Ireland relative to all other firms Ireland

23Unlike employee size categoriebgte is no convention on age categories. Age categories here were chosen to reflect
the different stages of firm development.

24The 03 age category is the only one to experience annual declines in numbers, butuhssiiprising: all categories

experienceddeaths but only the higher three can experienégansitons  FNR Y I .208 &prieddedi S 32 NB

otbirthst rather thandtransitionst, andsurvival chances typically increase with age.
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Figure 27: TotaR&Dby Firm Age
Source: Revenuéommissioners

The observed flat performance of young firms, in particular, is worrying, given the focus in
policymaking on the linbetween firm age and innovatigfiWhile the large jump in R&D by the
youngest age group between 2008 and 2009 is indicative of $bort sensitivityfor this cohort

to the change in the credit policy, it does not answer the questiontadther, overthe longrun,

a young firm does additional R&i2#causeof this policy tool Figure 27 shows that in the pest
treatment period (i.e. 2009 onward), the youngest age category of firms conducts approximately
four times as much R&D as previously, driven by a &ygiocung firm doing more rather than a
greater number of young firms doing R&D than previously. So whilst it does superficially appear
from Figure 27 that the loosening of financial constraints changed behaviour (by untying the
financial benefit of the taxredit from the requirement to have profits and thus a positive tax
liability), a more rigorous means of assessing this is provided in our regression andligsissan
FOO02dzy G F2NJ 20KSNJ FIFO02NR GKIFIG YIFIed RSGSN¥YAYS

Figure28shga (G KS I gSNF 3S wg5 O2yRdzOGSR o0& WwWe2dz/ 3
and control group for the regression analydibe average R&D jumps very notably in 2009, the

year the repayable credit was introduced, which in line with what we obsentieimprevious

figure. It remains elevated throughout the peseatment period relative to similarly aged firms

in the control group, suggesting this group in particular was responsive to the repayable tax credit.

It must be noted, however, that young firmsake up a minor proportion of overall firms in the
regression sample. Most importantly, though, the regression analysis will account for other

0 K

Ay

FTILOG2NAR UGKFG YFreé RSGUSNNYAYS (GKSaS FANvyaQ fS@St s

characteristics anthe general macroeconomic conditions of the time.

25We note though,that currently the economicevidence indicating higher rates of private return to R&D for young
firms compared to older firmés based on US studies. No premium for young firms has yet been fouRdifopean
firms (seeCincera and Veugelers (2014)).
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Figure 28 Average R&D by treatment and contgbup, young firmsn 2009
Source: Revenugommissioners

A distinction must be drawn between the first cohort of young firms affected by the introduction
of the repayable credig who will be examined in the model looking at changes in the level of
R&D conducted by firmg and future cohorts of young firms, for whom the impact of the
repayable credit can only be observed in their decision to start R&D r#therin a change in
their level of R&D.

8.4. Firm size

Our dataset can also be analysed according to firm size, which is considered another important
component in determining R&D outcomes. We observe that, despite the majority of R&D
conducting firms beingmsall (as shown in Figure 8 previously), the majority of R&D expenditure
is conducted by firms with more than 250 employees (Figure 29). The number of firms in the
largest two size categories did not vary substantially over ZA, implying their typicaR&D
expenditure was a lot higher by the end of the period than the beginning.

The smallest firms (@ employees) also showed strong R&D growth from 22074, and are still

well above their 2007 level, despite a decline in 2014. The number of smalldomaducting R&D

is higher in the pos2009 period (it remains stable over 262013 and dips in 2014). By contrast,

the 1049 category experienced steady growth in the number of firms doing R&D each year. We

note that it is possible that firms move betwesize categories; for example, firms in the smallest

size category of-9 may move into a higher size category by the end of the time period (or a larger

FANY FlLft Ayd2 | avYlFftSNIaAl S OrdS3az2NrBeorgp Ly 2 dzNJ
while a further third of firms only change size category once over the eight year period.
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Figure 29: Total R&D by Firm size
Source: Revenue Commissioners

8.5. Treatment and control group

2012 2013

250+

2014

Table 5 provides an indication of the firm characteristics in 28f0@e treatment and control

group used in the regression analysis (treatment assignment can be reviewed in Table 3 in
previous chapter). The ownership shares are similar for both groups. There are more young and

small firms in the treatment group compatdo the control group (as expected, as such firms
would typically generate lower profits and tax liabilitiésY.hese firmlevel fixed characteristics

are controlled for in the regression but nevertheless give a better sense of the firms within the

regresion data.

Table 5: Treatment and control characteristics 2009

Treatment Control
Firm Ownership Irish 96% 94%
Non Irish 4% 6%
Firm Size 09 40% 15%
1049 39% 55%
50-249 16% 23%
250+ 5% 7%
Firm Age 0-3 35% 7%
4-7 22% 29%
8-15 27% 34%
16+ 16% 30%

Source: Revenuéommissioners

26 Note that, unlike the data presented iother F A 3dzNB &< FANY &AT S
Table 5and Figure 28, as that was the year of the policy chalmgall other parts of the evaluatiofirm characteristics
refer to the particuar year under review (e.dn Figure 27 firm mayappear in &0-3 yearsage categoryn 2010but

transition to an older category by the end of the time period).
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We note that it is not that common for a firm to conduct R&D every year. This reflects the project
led nature of R&D. Only a quarter of firms conduct R&D in five or more years over the eight year
period. As we lok at the average treatment effect over a number of combined years (20094)

in our regression analysis, this does not affect the results obtained.
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9. Econometricesults

Key Regression results indicate reasonable additionality from the R&D tax credit scheme
We are able to control for observed timarying differences and unobserved permani
differences between firms in order to strengthen our interpretation of the results. W
not find evidence that younger or smaller firms are marrly responsive to the polic
change in 2009, whereas a priori we expected them to be the firms most sensitive
introduction of the repayable credit.

Points

9.1. Additionality

The previous section outlined in detail the R&D activity of firms, which iseperdlent variable,

or outcome of interest, in the regression analysis. Equation (4) in Section 7 is our model of choice
for determining how the change in tax credit policy impacted on R&D. As mentioned before, the
average treatment effect can be presented an annual basis by interacting the treatment with
each year dummy or with a dummy to capture all years from 2009 to 2014 inclusive. The latter is
our preferred presentation, given the issue of group contamination mentioned in the
methodology in Sectiof, but the former is available in the Appendix. The model is robust to the
inclusion or exclusion of outliers (i.e. the coefficients stay very stable) but we choose to exclude
them. Again, these results are available in the Appendix.

As shown in equatiort], we employ group and period fixed effects and use a proxy for firm size
(employee headcount) as a further tinvarying control. As we use a fidavel fixed effects
specification alongside the differende-difference approach, the group fixed effectogd out of

the results (i.e. subtracting two identical (fixed) variables leaves you with zero). Thieviem
fixed effects specification is very important to our approach as it controls for permanent
differences between firms in the treatment and contgubup which would affect R&D outcomes,
such as nationality of ownership, industry and age relative to other firms.

The econometric results are presented in Table 6. Looking firstly at the year dummies in column
1, we can see that relative to 2007 (themitted base yearg all firms did more R&D on average,

but this effect tapered off over time. There is a minor jump in 2008 employeevariable is
strongly significant and implies that for every 1% increase in its employees, a firm conducts 2.7%
more RD. This is consistent with results in the R&D literature, for example Coad & Rao (2010).

The average treatment effe¢ATE)s positive and significant, at 0.912 log poirithis suggests
treated firms did respond to the policy change: we interpret tbeféicient as meaning that, due

to a change in their financial incentives, they performed more R&D relative to the group who had
not experienced a change in incentives.

9.2. Robustness checks

Although our dependent variable is R&D net of grants (as per theitiefi set out in the Revenue
/ 2YYAaaA2ySNAQ ws5 ¢FE / NBRAG DAARStAYySa T2N A
of R&D grants may affect residual R&D which must be funded from other sources. Grants may be
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a determinant of R&D behaviour thate capture in the regression and misattribute to the
treatment. To avoid this, we obtained industigvel data on the distribution of grants for nen

Irish and Irish firms from the IDA and Enterprise Ireland respectively. When we include this as a
controlin our first robustness check in column 2, it is itself an insignificant variable and does not
materially change the magnitude or significance of our result for the average treatment €ffect.

We run further robustness checks in the other columns in Tablsé@nentioned previously, the
policy change took place during a period of severe economic distress and it is not possible to
definitively state that firms in the treated and control group would react similarly to this in terms
of R&D outcomes. Perhaps ¢ool firmswere in a better position to weather the recession (being

on average more profitable than treated firms), meanihgt their R&D, which is a typically pro
cyclical variable, recovered very quickly after 2009 compared to treated firms. Thishksasild
downward our ATE in column 1. We control for this in column 3 by including annual growth in
gross value added for industry and services. As a stttk variable it is insignificant but when

it is interacted with the treatment we observe that treateand control group firms respond
differently to the economic cycle: as growth increases, a treated firm increases their R&D by less
than a control firm. In other words, the gap between them increases. Similarly, during an
economic growth contraction, thgap between them decreases. We interpret this to mean that
O2yGNRf FTANNVYAQ Ay@SaidyYSyid Aa Y2NB aSyaraaargs
robustness check does not change the ATE, suggesting the potential omitted variable bias from
this source was not as substantial as expected. Following Gorg and Strobl (2014), we attempt to
control for groupspecific reactions in another way in column 4, by creating the indugtyp-
levelaverage R&Din the period before and after 2009. This will ¢ape industrygroup specific
effects that differ before and after the policy change. We find that its inclusion slightly increases
the average treatment effect, but we note that this additional variable itself is of no individual
significance.

In column 5ve makethe treatment assignment & (i NJAy@ilySadslgning the treatment status

if a firm appears in both 2007 and 2008 dmak a zero tax liability in both years. However, this
makes theaverage treatment effect insignificant because there are too fiems and too little
variation in the treatment group noapproximately one in seven firms in the sample is treated
as opposed to three in seven in the original treatment assigninentthis instance, the
magnitude of the effect would have to be extremérge for the average treatment effect to be

of statistical significarec (in other words it is likely that the comparability of our two groups is
reduced by this stricter treatment assignmenBut this stricter treatment assignment is not
critical; 80%of the treated firms under column 1 actually have zero tax liabilities in both years (as
opposed to 20% who have a zero tax liability in only one of those years) and we feel this is a
reasonable proportion.

27 This control is not beed on firmleve grants data but insteadaptures whether a firm i an industry thagarners
a large share of R&D grants, for Irish and-ish firms respectively.
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Table 6: examining the additionality of the R&tax credit

Preferred

Robustness checks

R&D Industry Mean Stricter Stricter
Model Grants growth R&D treatment  sample
assignment
1) &) 3 “4) ®) (6)
Dummy for postreatment 0.912** 0.917* 0.912** 0.990* 0.332 1.835***
year * Dummy for treatment
(0.458) (0.459) (0.457) (0.570) (0.588) (0.559)
In (employees) 2.741%*x 2 742%** 2.742%* 2.739*** 2.764%* 3.408***
(0.291) (0.290) (0.289) (0.291) (0.292) (0.517)
Industry-level R&D grants -2.094
(4.271)
Industry growth -0.380
(1.863)
Industry growth * Dummy for -4.992*
treatment
(2.690)
Mean industrylevel R&D in -1.16e07
pre and post treatment
period, by group
(3.96e07)
Dummy for 2008 6.677**  6.693*** 6.421%** 6.679%+* 6.664*** 0.114
(0.459) (0.460) (0.497) (0.460) (0.459) (0.135)
Dummy for 2009 7.227%x 7. 251%** 6.958*** 7.247%** 7.544%* -0.285
(0.401) (0.405) (0.441) (0.406) (0.362) (0.277)
Dummy for 2010 5.257**  5.238*** 5.041%** 5.277** 5.575%** 1.640%***
(0.461) (0.463) (0.495) (0.469) (0.420) (0.486)
Dummy for 2011 4.458%*  4.479%* 4.473%* 4.478%** 4.770%* 2.278%**
(0.467) (0.471) (0.465) (0.474) (0.428) (0.542)
Dummy for 2012 4.187**  4.204*** 4.045%* 4.207*** 4.499%* 2.877%**
(0.482) (0.482) (0.496) (0.491) (0.441) (0.589)
Dummy for 2013 3.477**  3.532%** 3.357%** 3.497*** 3.784xx* 3.699***
(0.504) (0.516) (0.516) (0.513) (0.472) (0.602)
Dummy for 2014 1.409%** 1.456*** 1.390*** 1.429%** 1.715%* 5.672%**
(0.517) (0.529) (0.520) (0.527) (0.487) (0.69)
Constant term -5.053**  -4.838*** -4.907*** -5.014%*  .5,129%** -1.352
(1.104) (1.194) (1.103) (1.114) (1.108) (2.092)
Observations in sample 2,552 2,552 2,552 2,552 2,552 770
Rsquared 0.274 0.274 0.276 0.274 0.273 0.291
Number of firms 342 342 342 342 342 103
Firmlevel Fixed Effects YES YES YES YES YES YES
Treatment assignment in Either or  Either or Either or Either or Both Either or
years before treatment both both both both both
Positive R&D in years before Either or  Eitheror Either or Either or Either or Both
treatment both both both both both

Clustered standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1
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In column6 we return to our original treatment assignment but make sampled & G NA O S NE

only including firms who havpositive R&D in both 2007 and 2008. These firms can be considered
as most R&Eactive and, a priori, we expect to see an increase in the coefficigntarest. The
proportion of treated firms in this sample is more balanced, like in column 1 and umiedumn

5. The average treatment effect rises as expected, although there is a very substantial reduction
in the number of observations used in the sample.

Comparing theATEresults of columns 1 anflin Table 6 supports the interpretation that zero
values for R&D do not drive our preferred resut &dditionality as, if they did, we would expect

the average treatment effedh column6 to be lower than in column 1 and this is not the case

By definition of thesample, there are more observations withra R&D in the pe-treatment

period in column Tompared to columi®. If a treatedfirm in column 1 did R&D in either of 2007

or 2008, but not both years, some of the resulting average treatment effect could be driven by
this (assuming they continued to d®&D in the postreatment period). However, because we
eliminate this scenario in column 6, and yet still see a higher ATE, this implies that zero values do
not drive our preferred result in column?tOr in other words, we are not simply seeing high R&D
growth due to a low initial level of R&D.

This last robustnessheckalsohighlights the importance of sample size afiidn clustering.We

note that by including firms with positive R&D in either or both of 2007 and 2008 in the sample
(as opposed to exclugely both years), we downward bias the results of our preferred model as
we have not precisely isolated the firméo are likely to benost sensitive to the policy chaeg

On the other hand, making theample stricteresults invery largereduction in tke sampleand

in clustering ofstandarderrors on a smaller number of firmshich we seek to avoid

At this point, our preferred estimate of additionality is in coluthof Table 6In order to take it
as our result, we must assume that we have capturbdaalables that could affect the treatment
and control groufR&D outcomedifferently.

9.3. Firm characteristics for additionality

Following on from this, we may ask what are the channels by which we observe this additionality.
It is typically the case thatoung firms do not have the same access to finance for R&D as older
firms and we would expect that a change in their financial incentives would induce more R&D
from them compared to others. This relative lack of finance stems from the fact that they have
yet to develop a reputation, typically have limited or no access to collateral, and by definition they
do not have past profits to rely on. Further, younger firms tend to be less profitable than older
firms and we do in fact observe a larger share of therur group of treated firms (roughly 1 in

3 treated firms are classified as younger than 3 years compared to only 1 in 20 in the control group
¢ see Table 5). We also saw in Figure 28 that their average R&D jumped substantially in 2009
compared to otherifms. Therefore, we change the treatment assignment used in Table 6 and

y2¢ X & aiNBlFGSRéE albliddza G2 FANYa 3SR fSa

28 Note the discussion in this paragraph is independent of the decision to start R&D. All firms in Table 6 conduct R&D
at some point before the change inly, so the models under examination refer to the change in the level of R&D
(i.e. the intensive margin) and not the decision to start R&D (i.e. the extensive margin).
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firms in the sample older than three years in 2009. A priori, we expect to see tiveaaid
significant average treatment effect on these firms.

Unlike a simple visual inspection in Figure 28, the regression analysis controls for permanent
differences between the young and older firms. Over and above these controls, and the time
varyingcontrol for firm-size, we observe in column 1 of Table 7 thelative to other firmsyoung

firms actually dosignificantly lesfk&D in the postreatment period. Although their R&D does
increase in the postreatment period, it is increasing more slomthan other oldeffirms and we
cannot say that the repayable tax credit causes additionality for this specific type oRfirming

a similar robustness check as in coludof Table 6 (i.e. controlling for differences in tineerage

level of R&D conduetd by young analder firms by industry and by pre and peseatment
period)results in a similar ATE being obser{seke Appendix)Again,this suggests other barriers

to these firms exist besides financial constraimtsleed, if firmlevel profits areadded as another
form of control, the ATE and all other coefficients again remain ider{seal Appendix).

Compared to older firms, fagxample, young firms may not experience the same economies of

scale or have access to the necessary infrastructupetéorm R&D or have the same ability to
FGAONF OG | &alAfttSR 62N] F2NOSe® | NBOSyd LI LISNI
manufacturing sector found lower degree of persistence in the R&D carried out by young,firms

which could reflect the relatie inexperience of such firms, resulting in a more erratic
implementation of R&D projestwwhich a tax incentive could do little to comb@arciaQuevedo

et al, 2014). Taking firm size, or interacting it with age, as in columns 2 and 3 of Table 7, we again
confirm that the channels through which we might expect the tax incentive to cause additional

R&D are not as expected.

We take another approach in the final two columns of Table 7. Instead of identifying plausible
channels by which additionality may occ(ire. our hypothesis that young firms are more
financially constrained than older firms and so will react more to a tax incentive), we approach
the issue by restricting the sample. We run our preferred model (i.e. column 1 in Table 6 and as
per the treatnment assignment in Table 3) firstly with the added sample restriction that firms must
be less than 3 years old in 2009 and, secondly, that they must be older than this. We find no
evidence of additionality when the sample is restricted to young firms aadoftposite is the

case when the sample is restricted to more mature firms. pitegortions of treated firms are
reasonably balanced under both specificatioagoiding the issues associated with column 5 in
Table 6 above. We note that the sample for th& @egression (column 4) is quite small; if we
rerun the models in columns 4 and 5 with wider age categorigsy@ars, and older than 5 years),

we increase the sample size (i.e. improve the precision of our estimates) yet still observe similar
results (se Appendix).

The results from this section are particularly noteworthy, as the repayable credit would be
expected to assist young innovative firms in particular. Our results indicate that the primary
beneficiaries of the policy are not young firms (thisug both in terms of the relative magnitude

of exchequer assistance, see Figure 17, and in terms of producing additional R&D).

Our results also resonate with the recent productivity literature that suggests thatosgits
between leading and laggariirhs have slowed down in recepgars (OECD, 2018)though that
research is focused on innovation outputs, the fact that younger firms increase their R&D less
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than older firms, in spite of a new financial incentive to do so, may shed light on the pratuct
result. This unexpected outcome needs to be investigated further and policy possibly refocused
away from financial support (through tax credits or grants) and more toward regulatory or other
supports to stimulate persistent R&D in young firms andnately reduce the productivity gap
between firms in the same industries.

Overall, the results in this section are useful for policy consideration as they highlight that a tax
incentive cannot be relied on in isolation as a policy tool to pursue the macof increased
business R&D by young or small firms. Such firms likely face othdmameial barriers to R&D
expansion and this could usefully be the subject of further research.
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Table7: examining the channels for additionality

Young firm  Snall firm Young Young firm Older firm
dummy dummy small firm sample sample
dummy
1) &3] (©) 4 (©)
Dummy for postreatment year * -2.080***
Dummy for young firms
(0.655)
Dummy for postreatment year * -1.316**
Dummy for small firms
(0.5M)
Dummy for postreatment year * -2.314%**
Dummy for young small firms
(0.884)
Dummy for postreatment year * 0.579 1.131**
Dummy fororiginaltreatment
(1.308) (0.485)
In (employees) 2.848*** 3.165*** 2.879%** 1.842** 2.969%+*
(0.286) (0.327) (0.283) (0.740) (0.306)
Dummy for 2008 6.590%** 6.671** 6.649*** 8.560%** 6.423***
(0.458) (0.458) (0.457) (1.363) (0.484)
Dummy for 2009 3.790%** 3.809*** 3.788*** 8.058*** 7.063***
(0.310) (0.308) (0.310) (1.347) (0.414)
Dummy fa 2010 1.817** 1.835*** 1.819%* 4.660*** 5.266***
(0.366) (0.366) (0.366) (1.643) (0.478)
Dummy for 2011 0.998*** 1.001*** 0.993*** 2.542% 4.603***
(0.351) (0.350) (0.352) (1.458) (0.490)
Dummy for 2012 0.715%** 0.715%** 0.708*** 3.792** 4.167***
(0.266) (0.265) (0.266) (1.460) (0.504)
Dummy for 2013 3.919%** 3.383***
(1.252) (0.533)
Dummy for 2014 -2.075*** -2.094%**  -2.069*** 0.763 1.408**
(0.298) (0.299) (0.298) (1.278) (0.546)
Constant term -5.383*** -7.045%* .5 731*** -0.211 -6.231%**
(1.090) (1.302) (1.083) (2.184) (1.199)
Observations in sample 2,552 2,552 2,552 247 2,305
Rsquared 0.276 0.277 0.276 0.403 0.271
Number of firms 342 342 342 39 303
FirmlevelFixed Effects YES YES YES YES YES
Treatment assignment in years Eitheror Eitheror Eitheror Eitheror
before treatment Eitheror both both both both both
Positive R&D in years before Eitheror Eitheror Eitheror Eitheror
treatment Eitheror both both both both both
3 years or 4 years or
CANNXYQ& |38 Ay - - - younger older

Clusteredstandard errors in parentheses

*k 0<0.01, ** p<0.05, * p<0.1

Note: young firms defined as ageeBQ/ears andmallfirms defined as @ employees.
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9.4.Dynamic effects

Our main result indicates the tax credit scheme has pos#dditionality. An interesting follow

up question is whether this effect is stronger in the short or long run. The effect may be stronger
in the longrun, for example, if firms need time to build up their research capacity. On the other
hand, the effect mg be stronger in the shomun if firms are inexperienced and choose to
implement projects without much planning. To examine this, we follow Haegelandviereh
(2007) by including an interaction term for the first year in which a treated firm makes a t@paya
credit claim, the results of which are presented in column 1 of Table 8. If the effect of the
repayable credit increases over time, we would expect this coefficient to be negative and
significant; if the effect declines over time, the coefficient ipasted to be positive and
significant.

This dummy does not change the average treatment effect, with the ATE in column 1 in Table 8
similar to our preferred ATE in column 1 of Table 6, and we can find no evidence of any difference
in short or long term décts. Adding the robustness check, as per column 4 of Table 6, does not
materially change the ATE nor are we better able to distinguish short term frorvtdomgeffects

in our analysis.

Table 8 Examiningdynamiceffectsin R&D behaviour

@ @)
Dumny for posttreatment year * Dummy for treatment 0.941* 1.013*
(0.484) (0.600)
Dummy for firstrepayable creditlaim 0.966*** 0.967***
(0.289) (0.289)
Dummy for firstrepayable creditlaim * Dummy for treatment -0.301 -0.306
(0.466) (0.471)
In (employees) 2.720%** 2.718*+*
(0.290) (0.291)
Meanindustry-levelR&Din pre and post treatment period, by group -1.06e07
(3.98e07)
Dummy for 2008 6.679%** 6.680***
(0.459) (0.460)
Dummy for 2009 6.910%** 6.928***
(0.405) (0.412)
Dummy for 200 5.104*** 5.122%
(0.467) (0.475)
Dummy for 2011 4.382%+x 4.400*+*
(0.470) (0.476)
Dummy for 2012 4,154 4.172%**
(0.487) (0.495)
Dummy for 2013 3.460*** 3.478%**
(0.507) (0.515)
Dummy for 2014 1.397*** 1.410***
(0.521) (0.530)
Constant -4.979%** -4.943%+*
(1.102) (1.112)
Observations in sample 2,552 2,552
Rsquared 0.276 0.276
Number of Firms 342 342
Firmlevel Fixed Effects YES YES

Clusteredstandard errors in parentheses
**% n<0.01, ** p<0.05, * p<0.1
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9.5.Decision to start R&D

The rise in business R&D observed over time is explained by a combination of existing firms
changing their R&D levels and by new firms starting R&D. Howiineedecision to start R&I3
modelled in a different way to the change in the level of R&D, whkchihat has been under
consideration up to this point The decision to start R&D would not be expected to be the same
as the decision to increase or decrease R&D due to significanugtandsts associated with R&D

(e.g. new capital expenditure such lasying equipment or creating laboratories, recruiting and
hiring specialist staff).

However, using our dataset we cannot fully investigate the decision to start R&D. By definition,
all firms in our dataset do R&D at some point. If we model the decisistatb R&D in the post

2009 period using this particular dataset, we will observe a very high probability to begin R&D.
This can be understood better by looking at Table 9, which shows the evolution of R&D tax credit
claims, broken down by firdime and pevious claimants. The highest number of new claimants
over our period occurred in 2009, the year the repayable credit was introduced.

To properly model the decision to start, we in fact have to use a different dataset. We need to
look at the universe ofifms filling out the corporation tax form and not just the subset that do
R&D. The Revenue Commissioners are currently creating a panel dataset that covers all firms (i.e.
not only firms who conduct R&D).

In future, one useful avenue to explore the demfsito start R&D would be to use a binary
outcome model (such as a probit model) as per Haegeland/ereh (2007). Briefly, the approach
g2dZd R Ay@2f @3S NBAGNAROGAY 3T wS JSiffrdsSvidiizerd REP iINR S NJ LI Y
all years prior to 2009rhe dependent variable would be ardicator variablgaking on unit value

in the year afirm undertookR&Dfor the first time. As the sample would be restricted to firms
who did no R&D whatsoever before 2009, the dependent variable would indicate whgrdith

R&D for the first time after this period (i.e. what year over 2009 to 2014 inclusive they first began
R&D). This would be regressed on a number of-ipacific characteristics, e.g. employees and
ownership, alongside year dummidss we are interded in the impact of the repayable tax credit

on the decision to start R&D, the coefficient of interest would be that on the 2009 year dummy
variable. A significant positive marginal effect would indicate the repayable credit did encourage
new firms to stat R&D.

One caveat with any attempt to look at the decision to start R&D is thatameot control for tle

fact that there may bdirms conducting R&D in the pteesatment period who only entethe
sample in the postreatment period. This may be a posily for firms who do not consider it
aworth their whilet to report R&D on their corporation tax form if they are lemaking prior to
2009 when the value of the teotedit was conditional on positive corporation tax liabilitidss.
addition, firms do nofile corporation tax returns until they commence trading, and may conduct

29 We note that examining the decision to start R&D is relatively uncommon in the ¢dit evaluation literature
which mainly focuses on the level of additionality caused by the tax incentive.
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R&D prior to tradingSuch firms may bias upward thresults for any decisionto start R&D
specification and this must be borne in mind in future work.

Despite being unable to exane thecausal impact of the tax credit on tldecision to starat the
present time we canstill look atthe characteristics an@ersistenceof firms that start R&D in
general and the cohort of firms who started R&D in 2009 in particular.

Table 9 showsa breakdown of R&D credit claims made between 2007 and 2014. As mentioned
above, the large increase in new claims upon the introduction of the repayable credit, with claims
peaking in 2009, is of particular note. It also now appears that the pool of firhas could
potentially claim the tax credit has been largely exhausted, with 85% of claims in 2014 being made
by firms which have previously availed of the credit (with the vast majority of those having
claimed in 2013 as well).

Of the new claims now beingade, the claimants tend to be younger and smaller than in the
cohort of firms claiming from 2007 to 2009. Although in all years the vast majority of new claims
are Irish rather than notlrish, this proportion increased from 84% in 2007 to 97% in 201i4. Th
compositional analysis possibly indicates that larger, foreign firms were in a better position to
take advantage of the credit in the earlier years, with smaller indigenous firms having now had
enough time to adjust their activities and benefit from theheme.

Table 9 Evolution of R&D tax credit claims

2007 2008 2009 2010 2011 2012 2013 2014

Firms claiming this yeart=a+b+c) 206 434 893 1095 1284 1358 1363 1111
a. Of which first time claimants - 293 537 401 371 277 232 164
as percentage of claiamts this year - 68% 60% 37% 29% 20% 17% 15%

Cumulative number of unique claims (i.e. new
firms) since 2007
b. Of which claimed last year

(i.e. continuing firms)

206 499 1036 1437 1808 2085 2317 2481
- 141 328 668 846 1008 1058 888

as percentagef last year's claimants - 68% 76% T75% T77% T79% 78% 65%

c. Of which claimed before last year

- e - 0 28 26 67 73 73 59
(i.e. returning firms)
Claims in previous year - 206 434 893 1095 1284 1358 1363
Of which not claiming this year - 65 106 225 249 276 300 475

*Based on firms claiming an-year credit. Total number of firms claiming-year credit each year will be less than t
overall number of firms making R&D claims due to carry forward créaiy®ar credits are what indicate R&D activil
that year.

Figure 30 shows the proportion of R&D expenditure conducted each year that is done by new
claimants. Again 2009 stands out as almost 45% of R&D expenditure that year was due to new
claimants. However, by the final years under review, less than S&tadfR&D expenditure was

being conducted by new claimants, which is in line with the figures in Table 9.
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Figure 30: proportion of R&D expenditure conducted by-firae claimants
Source: Revenue Commissioners

Turning to the new claims in 2009 inrpeular, we observe that this cohort represents a

significant amount of R&D still being conducted in Ireland today. If we follow this cohort through

time, we observe that they are responsible for almost a quarter of business R&D ove@DO9

(Figure 31 DA @SYy GKA&a FFEOGT AlG A& AYLRNIFYyG G2 RSO
strong R&D performance is due to the tax credit or to other factors unrelated to taxation policy.

In terms of their firm characteristics, 92% of this cohort are Irishsfiamd approximately 60% of
them had 50 or more employees in 2009. Figure 32 shows their age breakdown. About a third of
this cohort were well established firms in 2009 (agetb8/ears) while 23% were less than 3 years
old.
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Figure 31: proportion of R&Eonducted by the 2009 cohort of firitme claimants
Source: Revenue Commissioners
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Figure 32: age profile of the 2009 cohort of fitishe claimants
Source: Revenue Commissioners

Given this cohort represents a large share of R&D expenditure overZIDY it is unsurprising

to see that these firms are persistent i.e. perform R&D in a majority of years. In fact almost one
third of these firms conduct R&D in every year after 2009 and over half conduct R&D in 4 or more
years. However, 18% of the cohortlg claimed in 2009; this is due to a combination of firm death
FyR Ll2aairotsS a3alFYAy3aé 2F GKS NBLI &lotS GFE
repayable credit during the economic downturn but not becoming a genuine orteng R&D
conducting irm.

O
p
.
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Figure 33: number of years that 2009 cohort of fiigte claimants has conducted R&D
Source: Revenue Commissioners

If we classify persistence as conducting R&D in 4 or more years, we observe that persistent firms
from this cohort remaininline i K G KAa O2K2NIQa OKINIOGSNRAGAOA
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FYR 3S oNBF{R2¢6ya NBYIAY OANIdzrtfe GKS alyYs$s
cohort generally.

The examination of new R&D tax credit claimants (which we assume idefitifiisswho have

never done R&D before) is useful in so far as knowing the characteristics of these firms can give
us better information on the types of firms taking up the tax credit and the characteristics
associated with persistent use of the tax crediut it does not tell us how likely any given firm is

to undertake R&D for the first time and, most importantly, whether the R&D tax credit is truly an
important influence in this decision. This is an important question that could be pursued when
the necesary panel data are available.

For now, we note here that our primary result on additionality is one relating to the intensive
margin; we observe that the R&D tax credit is associated with reasonable additionality, meaning
that firms increased their levadf R&D in response to the tax credit. We also note that this
additionality result is not driven by firms who typically conducted very little R&D before the
introduction of the repayable credit, and this is consistent with the lack of evidence we find for
additionality for young firms in particular, who typically do less R&D than other kinds of firm.
Without explicitly modelling the extensive margin though, i.e. the decision to start R&D, we
cannot conclude on whether tax incentives are more important f@ intensive or extensive
margin in business R&D, although it would be a useful line of inquiry in future evaluations of this
tax credit.
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10. How much additional R&D induced per euro of
tax revenue foregone?

Key Although we observe reasonable addi#ity due to the tax credit, it comes at

considerable cost. The bang for buck, or the additional R&D done per euro of public s
is 2.4. The maximum bang for buck under the Irish scheme would be 4. Our result th
indicates deadweight or pagti crowding out of private funding.

Points

Our results suggest that the R&D tax credit scheme does stimulate additional R&D. However, this

is not enough to conclude that this tax expenditure is successful. Leaving aside the broader issues

of whether the extra BRD improves innovation and boosts economic growth, a key question in

the evaluation is how much additional R&D was induced per euro of tax revenue foregone. This
jdzSaiAz2y Aa 2F0Sy FyasgSNBR gA0GK oKIG A& 1y26Yy A
0dz01 ¢ NIXGA2 oO0.C¢. 0

Before presenting the ratio related to the regression result, it is worth remembering that for a

firm who would not have undertaken any R&D at alithout the existence of the tax credit

scheme, the BFTB is 4 (1/0.25), given thatdtedit has been issued at 25% since 2009. For firms

who would haveundertaken R&D in full without the tax crettie BFTB is 0. This means that any

.C¢. ftSaa KKy n AYLIASAE AaRSIRGSAIKGE APSDP wgs
private sector

Turning to the regression results, recall that the model used to obtain our result is as follows:

1 TYQo “* B 10 -0 & r11Qan aé wQQi

hdzNJ @1 fdzS§ F2NJ ' A& nodpmHd L (nduced PylaSimnlransding ali A 2y A &
financial incentive to conduct R&Dall else equal. This implies that the expected value of the
counterfactual R&D in the absence of the tax credit scheme for such a firm is:

I TYOO 1T "'YOO —

YOO
Aob-

YOO

We rote that firmsfacean incentive to overeport their R&Dexpenditurein the Revenue data

To reduce the administrate burdenfirms only have to prove theR&D claim# Revenue audits
them, and while Revenue operates an effective compliance programme to police claims, it
remains the case that not every firm will be subject to official scruRR&D expenditure on #h
corporation tax form islso supposed to be reportatet of grant financindut not all firms may
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do this (accidentally or otherwise)Ve note, on this basis, that our estimate for BFTB may be
biased upward.

Table 10 calculating additional R&D and thigang for buck
Coefficient for average treatment effect 0.912
Exponent for coefficient 2.49
Observed R&D conducted in the post treatment pet@d032014) in the EMnodn

presence of the tax credit

CounterfactuaR&D the R&D that would be condted in absence of the en ®H
credit

The additional R&[zaused by the presence of the tax incentiibe € c ®H
difference between the observed and counterfactual R&D

Cost of the scheme (foregone revenuespayable credit € H®C
Barg for buck (BFTB) €EHOD

Note: the figures for nominal R&D assume that the behavioural response to the R&D tax credit, i.e. the
coefficient for the average treatment effect, can apply in any time period.

We see that for each euro in foregone revenue, aRddi A 2yl f en®dnn . PThs ISy SNI
suggests that the policy is achieving its aim of increasing R&D, but with considerable deadweight.

Our regression and BFTB results indicate that the Irish R&D tax credit scheme in its current form

is leading to paral crowding out of private funding for R&D.

We note that in many other tax credit evaluations it is stated that obtaining a BFTB of greater
than one is considered acceptabWe believe this assessment is insufficiemall schemes where

tax is deductd by a percentage of R&D activity it is possible to calculate the minimum and
maximum BFTB. Where the maximum BFTB is large, as in the case of Ireland, then obtaining a
BFTB greater than one cannot automatically lead to the conclusion that the tax codidit [
successful.

hy GKS a0KSYSQa RSIFRgSAIKGZ ¢roftS mn akK2éa GKI
period would have occurred anyway, i.e. in the absence of the tax credit, while 60% of the R&D
observed was due to the tax credit i.e. additiom&D. In older work by Honohan (1997) and

Forfas (2003), the assumption of grant deadweight of 80% is used for the purposes of ex ante

project appraisal (although this related to employment and other grants from the enterprise
development agencies and nad R&D grants specifically). Until updated work is performed on

R&D grants, preferably using one of the nealfassessment methods outlined in Section 6, we

cannot conclude on whether the tax credit, with 40% deadweight, is more efficient than R&D

grants.
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11. Conclusions

This evaluation employed an appropriate counterfactual exercise in order to evaluate the R&D
tax credit. By utilising a quaskperimental design based on a treatment and control group
framework, the causality effect of public funding wdsritified. The use of mickeconometric
techniques represents a better evaluation approach given the biases inherent in interviews, case
studies and seléssessed surveys.

Overall, ar results suggest that the R&D tax credieigsonably successful irs iaim of increasing
business R&D. Howevethis must be immediately qualified by referring to thwotable
deadweightassociated with this unrestricted fiscal incentive. Of the R&D conducted over 2009
2014, we estimate that 60% is additional (due to the ¢eadit) and 40% is deadweigtwould
have been conducted without the tax credit).

Due to the parameters of the Irish scheme, i.e. its linear 25% relationship between R&D
expenditure and tax liabilities, it is straightforward to assess the economic efficief the

d0KSYS® CNRY | YFEAYdZY RRAGAZ2YIE en 2F wg5 T2
d0KSYS 3ISySNIiGSa endnnd ¢KAa YSIya (KS aoOKSYS
conducted anyway. In other words, the State is partially crowding ouafaifunding for BERD,

giving rise to a degree of inefficiency.

The Tax Expenditure Guidelinesfer to efficiency in the evaluation sense of comparing two
alternative policy tools to achieve the same outcome. This cannot be determined here as we do
not know the additionality generated by R&D grants. On the other hand, we tried to include the
grants data where possible in our analysis. We note the unit cost of the tax credit scheme is higher
than the unit cost of the grants scheme, but this is not suffictendraw a conclusion on the
relative merits of the two forms of public support for BERD.

In addition, we did not find evidence that the tax credit scheme is effective in encouraging R&D
in younger firms, which suggests other barriers to conductin® R&this type of firm shoulde
examined in greater detaiand public policy tailored appropriatelyDn the other hand, the
scheme appears to be effective for older firms, so a possible policy response is simply to adopt a
owait and seeé approach. If marketforces allow a firm to grow to a sufficient stage of
development, then thdax credit (as it standsganassistthat firm to perform additional R&Dit

may give rise to further inefficiencie® try to target inexperienced firms via a tax credit policy
that specificaliydifferentiatesfirms with respect toage

Many reviews of tax incentives from international organisations suggest that a cash refund, in the
form of a repayable credit option, is good for new firms. We provide evidence that such an
approachcan result in notable deadweight. This does not make a repayable credit a bad thing in
and of itself (for example it protects R&D spending during a recession) but suggests careful design
is needed to avoid a large cost to the exchequer with little addétidR&D from young or other

firms to show for it. For instance, currently the repayable credit is limited in generous nominal
terms. In order to improve the value for money or BFTB, it may be appropriate to consider
reducing it in temporal terms i.e. affircould only claim the repayable credit a maximum number

of times over a given period. Another approach Icdoe to lower the tax reduction for firms that

have used the credit for some time. We note that the value of outstanding credits in 2014 was
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to preventit from increasing even further in future.

Any policy change to the tax credit scheme should involve discussion with the appropriate
stakeholders alongside recognition that too much adjustment of the scheme could result in
confusion or abuse of the systely firms. It may also be appropriate to maintain tax incentives
that are neutral with respect to all characteristics of R&D firms (including the frequency with
which they perform R&D) and, instead,-egaluate other norfinancial public policies that
stimulate BERD.

This evaluation was limited to examining additional R&D and value for money. A fetbereesit
analysis (CBA) would involve calculating the social return on R&D and marketveygs)l which

can be positive (knowledge transfer) and negafimesolescence). On the cost side, a CBA would
have to examine administrative, implementation and opportunity costs of Government funds.
The demands involved in a CBA on the specific topic of R&D are onerous, the assumptions very
strong (particularly in reltion to spillovers) and the results subject to imprecision. However, a
useful further study that would be less demanding could look at particular innovation outputs,
for example patent citations, over the recent past in Ireland.

A tax credit can only wmify the market failure of undemvestment in R&D if the root of the
problem is financing. If, for example, the greatest barrier is insufficient human capital, the tax
credit will not solve the failure and in addition runs the risk of considerable deigithivd he Irish

R&D tax credit in its current form can be considered a reasonably successful policy tool, in that it
does stimulate additional R&D, but the deadweight inherent in the scheme should not be ignored.
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12. Appendix

Table 11 other regression resits

Eq (3) Including outliers
1) 2
Dummy for 2008 * Dummy for treatment 3.027***
(0.909)
Dummy for 2009 * Dummy for treatment 2.305%**
(0.698)
Dummy for 2010 * Dummy for treatment 2.443%**
(0.807)
Dummy for 2011 * Dummy for tegment 1.900**
(0.821)
Dummy for 2012 * Dummy for treatment 2.408***
(0.847)
Dummy for 2013 * Dummy for treatment 3.636***
(0.895)
Dummy for 2014 * Dummy for treatment 2.313*
(0.968)
Dummy for postreatment year * Dummy fotreatment 0.916**
(0.456)
In (employees) 2.731%** 2.740%**
(0.290) (0.291)
Dummy for 2008 5.452%** 6.660***
(0.606) (0.458)
Dummy for 2009 6.688*** 7.204%**
(0.446) (0.401)
Dummy for 2010 4.658*** 5.242%**
(0.545) (0.461)
Dummy for 2011 4.086*** 4 446%**
(0.560) (0.466)
Dummy for 2012 3.601*** 4177
(0.567) (0.481)
Dummy for 2013 2.405*** 3.478%**
(0.606) (0.503)
Dummy for 2014 0.867 1.417%
(0.598) (0.516)
Constant term -5.049*+* -5.052%**
(1.094) (1.108)
Rsquared 0.283 0.273
Frm FE YES YES
Including outliers NO YES

Clusteredstandard errors in parenthesgs* p<0.01, ** p<0.05, * p<0.1
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Table 11 continuedother regression results

Mean R&D Gross Profits Young firm Older firm
control control sample sample
3) 4) 5) (6)
Dummy for postreatment year * -2. 2477 -2.069***
Dummy foryoung firms
(0.656) (0.655)
Dummy for postreatment year * 0.172 1.215*
Dummy fororiginaltreatment
(0.881) (0.536)
In (employees) 2.841%* 2.854*** 2.571%** 2.934xxx
(0.287) (0.285) (0.515) (0.361)
Meanindustry-levelR&Din pre and -9.15e07
post treatment period, byoung/older
group
(7.44e07)
Gross profits 1.64e09***
(4.65e10)
Dummy for 2008 6.592**+* 6.591*+* 7.479%** 6.433***
(0.458) (0.459) (1.009) (0.516)
Dummy for 2009 8.226*** 3.824*** 7.895%** 7.035%**
(0.512) (0.310) (0.888) (0.448)
Dummy for 2010 6.254**+* 1.847*** 5.302%** 5.251%**
(0.582) (0.366) (1.065) (0.513)
Dummy for 2011 5.435%** 1.028*** 4.468*** 4.453***
(0.566) (0.351) (0.937) (0.535)
Dummy for 2012 5.152%** 0.711%** 4.208*** 4.167***
(0.598) (0.264) (1.061) (0.544)
Dummy for 2013 4.438*** - 3.724xx 3.402***
(0.620) (1.118) (0.567)
Dummy for 2014 2.364** -2.074*** 1.650 1.327*
(0.631) (0.298) (1.046) (0.591)
Constant term -5.087*** -5.421%x* -2.123 -6.502***
(1.127) (1.087) (1.386) (1.493)
Observations in sample 2,552 2,552 545 2,007
R-squared 0.276 0.277 0.332 0.262
Number of firms 342 342 78 264
FirmlevelFixed Effects YES YES YES YES
Including outlers NO NO NO NO
CAN)XYQ&a 38 Ay - - 5 years or 6 years or
younger older

Clusteredstandard errors in parenthesgs™ p<0.01, ** p<0.05, * p<0.1
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AppendixitemlY wS@SydzSQa aeadasSvya 2F REFEGE YIyFr3asSyYSyi

Tax returns filed with the Revenue Commissiarame recorded on live data management systems

where they can be accessed and queried. For more significant analysis, extracts are taken from

the live system at a point in time. This is ddaethe purposes of stability and consistengith

published cosngs and other statisticasthis becomes the official record for that particular tax

year. ¢ KS LINA Yl NBE RIF 41 dzZiSR Ay UGKAA LILISNI INB ol
approximately six months after the end of the filing ddite each year. This is gplemented by

Revenue with additional information from the live systems where necessary. \¢érii@in data

YIe 0SS adzoweSOG G2 NBOAAAZ2Y &adzas|jHabererthesE G KA a A
revisions are expected to be minor.

Appendix item2: Issue of missing data in Revenue

All zeroes are converted to missing values in Revararalysis filesas their key requirements
from the data are to know the number of claims and the sum of valgesitification of blanks
versus zeroes is not posklwith the Revenue data.

For some variables, a missing value is more than likely a Zarsefulexample is thaax credit

being claimed for R&D activity in the current period or the overall claim (which is the sum of the
current credits and carry forwd credits from previous periodsl. all components of the claim

(i.e. current credits and carried forward credits) are positive but the claim field is not, it is likely a
missing variable and not zero. If the value for the overall claim equals thedc&origard credit,

then the current year credi which is needed to construct the current year level of R&Plikely

to be zero and not a missing variable.

All data required for the regression analysis were checked in this fashion and adjusted from
missng to zero where necessary. When it was not possible to determine if the value should be
zero, the value was left as missing.

As mentioned elsewherghe current evaluation assumes that taxpayers fully and accurately
report tax returns.

Appendix item 3:Results from previous evaluations of the R&D tax credit

¢ KS 5SLI NI YS \Giidelhd foCTay Exgeddiu@e3Evaluatiuriine the scope and
FTNBljdzSyOe 2F SOltdzr GA2y&ad C2NJ (I E SELISYRAGdz2NS a
reviewed evey three years and subject to a full C@&tnefit Analysis (CBA)ccordingly, he

current evaluation was conducted in the first half of 20T®e Programme for Partnership

Government 2016 also commits to greater scrutiny of tax expenditures, in ordefdon the

0dzZRISH LINRPOS&aad ! yRSNI GKS @AraArzy 2dzit AySR (2 ON
to a stable and broad tax base. It further states that any new tax incentives will be subject to

detailed costbenefit analysis, public consultation afdreachtas debate
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The Departmenimost recentlyreviewedthe credit in 2013 andoncluded that it stood up well in
terms of international best practice on fiscal incentives for R&Due to data limitations, a full
empirical investigatiomf causalitywasnot possible at that timeHowever, based on what data
were available at the time, the review of tax credits in other jurisdictions and the public
consultation, a number of recommendations were made such as phasing out of the base year and
relaxing the otsourcing limits These were subsequently implemented. An externally
commissioned firrdevel survey, which also formed part of the 2013 revitwund thatthe R&D

tax credit had been well received by firms, with more than half of those surveyed inditiading

their R&D expenditure would have been less in the absence of the tax credit, although some
aspects of the scheme, such as the key employee provision, were less well received.

The credit was also reviewed internally in 2010 by the Central Expendit@aleation Unit (then
located in the Department of Finance but now part of the Department of Public Expenditure and
Reform). This earlier review surveyed firms directly and found evidence of additionality and
deadweight associated with the tax credit,fadtuigh these findings were based on a small sample
of firms3! Many of the recommendations made in the 2010 review were also acted upon,
including the introduction of the R&D repayable credit and the addition of -Rdded fields to

the corporation tax form

NV ¢eKS Hamo NBEOASSs Aa F @1 At of &ttp:/Bvyiw.fiiakcs.qo\5iedNhtveIHSy G Q &
policy/consultations/previougonsultations/rdtax-credit

w
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Review |l: Review of appropriate treatme
for tax purposes of trade union

subscriptions and professional
body fees

Background

This review has been completed following a commitment made in Budget 2016 to undertake a
review of the appropriate treatment for tax purposes of trade union subscriptions and
professional body fees.

An income taxelief was introduced to the tax code in 2001 in respect of trade union subscriptions
paid to trade unions. This relief was introduced at the time in recognition of the role played by
the trade union movement in Irish society and in the partnership progessrally.

¢tKS &a0OKSYS 2LISNIGSR o0& ste 2F |y AyO0O2YS Gl E |
4dz0 AONA LIIA2Y &P LY Hnny GKS @l fdzS 2F GKS Gl E NBf
g

a2 I E ONBRAG 2F e1n LISNI I yy teeriptoisNI dzy A2y YSYo

As can be seen from the table below, the cost of the relief to the exchequer, at its peak in 2009,
Ad SAGAYIFGSR G FLIINBEAYFGStEE enHcdT YAfEAZYy D

Year /| 240 0¢€ YA|No.ofClaims
2004 10.7 248,300
2005 11.8 272,100
2006 19.2 294,300
2007 20.7 316,300
2008 26.4 341,900
2009 26.7 345,800
2010 26 337,500

In 2009 the Commission on Taxation recommended that the relief be discontinued. The reasoning
2F GKS [/ 2YYA&&A2Y mémbership & h tiafle2uyiion dsllikely td elinficest

by the benefits of membership and may be a condition of employment. The value of the tax credit
is unlikely to be a factor. Having regard to the significant element of deadweight associated with

the tax relief, we consider that the relief should beolginued @
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The relief was subsequently abolished from 2011. At the time of Budget 2011, the Minister for
Finance, Brian Lenihan stated the changes to be introduced included the abolition of tax relief for
trade union subscriptions and the abolition ofiedlfor subscriptions to professional bodies.

The tax relief on subscriptions to professional bodies was not subsequently abolished in its

entirety. However, a change was made which provided that, for the tax years 2004 to 2010,
expenses incurred by an emoger on behalf of an employee in connection with the payment (or
reimbursement) of annual membership fees of a professional body were exempt from tax where

4dzOK YSYOSNRKALI gl a NBIINRSR Fa aNBtS@ryda G2 af
was abakhed for the 2011 tax year and subsequent years.

Analysis of Application of Relief

The Irish Congress of Trade Unions (ICTU), in itBymiget discussions with the Ministers of
Finance and Public Expenditure and Reform last year, pointed to theirguositat union
subscriptions should qualify for tax relief on the same basis as fees paid by teenpédfyed and
others to their professional bodies. The PSEU has also called on the relief to be reintroduced.

ICTU argued that the desired equity sought tne discontinuation of the tax relief on
subscriptions to professional bodies was not achieved due to the continued availability of a tax
deduction in respect of such expenses. This tax deduction is available where, for example, there
is a statutory requiement for membership of a professional body or where there is a requirement
for a practicing certificate or licence. ICTU argue that, in practice, a clear benefit still exists for
many professionals and their respective professional bodies which is ndalaeafor those
paying trade union subscriptions.

However, there is a fundamental difference between membership of a professional body which
is required to practice that profession and membership of a trade union, which is essentially, a
personal choice.

Professional bodies often have a regulatory function, governing standards within a particular
sector or industry, with practitioners or employees often required to become members of a
professional body in order to engage in employment in particular fields.

Trade unions serve a valuable role within society, particularly with regards collective bargaining
on terms and conditions of employment, as well as representation by union officials in the event
of a member becoming involved in workplace disciplinarcpealings. It is these advantages that
accrue from being a member that act as the main incentive for joining a trade union. Many unions
also offer additional services to members, such as access to professional financial advice and
income continuance schemdsrough third parties.

A person cannot be refused the right of employment for failure to join a trade union. This is clear

from Educational Company v Fitzpatrick [1961] IR 345, in which the Court held that employers

could not force their employeestojoin G NI RS dzy A 2ndex theidomstittion A citigeli I G &

is free to join or not to join an association or union as he pleases. Further, that he cannot be
RSLINA QPSR 2F (KS NRIKG G2 22Ay 2N y24 (G838 22Ay &
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tantamount to saying that he may not be compelled to join any association or union against his

willE @ CdzNI KSNXY2NB>X |y SyLX2eSS gFa | g NRSR RIYIl 3
GKS SYLX 28SSQa O2yaiAaildziA2yl lfor Ndk@ikgladnendber 8fy G KS S
the union (Meskell v CIE [1973] IR 121).

By contrast, a person can be refused the right of employment as a solicitor, for example, if they
fail to hold a practicing certificate. Professional bodies such as the Royal Insfittehitects in
Ireland (RIAI) or the Nursing and Midwifery Board of Ireland (NMBI) are the statutory bodies that
regulate their respective professions in Ireland. As such, all practicing architects and nurses must
be a member of the RIAI or NWBI respegiitly as well as pay the associated membership fees. In
this regard there remains a fundamental difference between fees paid to a professional body and
those to a trade union.

The policy approach to this issue in other jurisdictions varies. In the UKitharprescribed list

of professional bodies for which 67 per cent of the associated membership fees can be ¢faimed.
However, these broadly constitute bodies for which it is necessary to be a member in order to
engage in employment in certain sectors. Gexiérade unions do not fall into this category and
are not recognised on the list of prescribed bodies. Alternatively, in CatemthAustrali&’, both

union subscription fees and membership fees for professional bodies are deductible when
calculating incme tax liabilities.

Options for Consideration
Option 1. Reinstate the Relief

Reinstating the relief as it was preusly constituted would provide the equivalent of a tax credit
2F eTn LISNIFyydzy F2NJt! .9 ¢g2N]JSNE LI &Ay3a GNIF RS

As noted, the cost of the relief to the exchequer, at its peak in 2009, was estimated at

F LILINREAYLF St & € ero BTU show$ thak id P03 they kiab 568,365 affiliated
members across the Republic of Ireland. It is anticipated that a significant proportion of these
members would apply for tax relief in respect of their subscriptions if it was reinstated. This could

et R G2 |y | LIWINRBEAYIFIGS O2aiG (2 GKS SEOKSI|jdzSNI 27

32 https:/fwww.gov.uk/government/publications/professionddodiesapprovedfor-tax-relief-list-3
33 http://lwww.cra-arc.gc.ca/tx/ndvdls/tpcs/nerix/rtrn/cmpltng/ddctns/Ins206236/212/menueng.html

34 https://www.ato.gov.au/Individuals/Incom@nd-deductions/Dedutions-you-can-claim/Other
deductions/Unionfeesand-subscriptiongo-associations/
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C2NJ YIye GN}YRS dzyA2y YSYOSNBR GKAAa eTtn Fyydz €t Gt
of the total cost incurred in being a member of a union. For eXanqurrent membership rates

G2 22Ay GKS ! yAGS GNIYRS dzyA2y Sljdz ¢S G2 0Si¢SS
workers® For an executive officer in the civil service who is on the first point of the new entrant

salary scale, the feetojointie{ 9! SljdzZr 6§Sa (2 emTmdpy LISNI I yydzys
increase in line with salary increments. Therefore, in the cases shown, the tax relief would cover

at least one third of the annual subscription.

However, there would be some members of tragi@ons who would not directly benefit from
this tax credit, particularly those members that are unemployed but who continue to pay a
reduced membership fee in order to remain affiliated with their union. In this instance their lack
of taxable income wouldnean that this scheme would be of no financial benefit to them. In
addition, part time workers may have insufficient income to be liable for income tax and thus
could not benefit.

Finally, the reintroduction of this relief on trade union subscriptions rhaye the additional
consequence of acting as a basis to argue for reinstating the tax reliefs for fees for professional
bodies that were discontinued from the 2011 tax year onwards, which would subsequently
increase the cost of the scheme.

Option 2: Do Mt Reinstate the Relief

There is no evidence to suggest that this relief would incentivise individuals to join trade unions
and it is questionable whether the State should be supporting such incentivisation in any event.
As recognised by the CommissionTaxation, it is the benefits of membership of a trade union
that entices an individual to join.

2 KSy Al 61&a RA&AO2YGAYdzZSRE (GKS NBfASF O2yaidaddzi
F@SNI IAYy3I G 2dzad 20SN) em LISNcha®s JAZ such2ady Ry 2
scheme of relief would merely be a broad based relief with-mmentive effect.

¢KS 5SLINIYSYyld 2F CAYylIyOSQa ¢ E 9 ErmaRefsRvhetr dzNB D dzA
considering whether or not to introduce a new tax expendidwor in reviewing an existing

measure, list five key ex ante evaluation questions for proposed tax schemes. With this in mind,

a brief analysis of the relief as previously constituted shows:

1. What objective does the tax expenditure aim to achieve?

This schme would provide a refund of income tax for people that are members of a trade
union. It is unclear what specific policy objectives would be achieved by this unless the State
wishes to incentivise trade union membership.

35 https://unitetheunionireland.files.wordpress.com/2013/09/rainite-membershipform-august14.pdf
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2. What market failure is being addresd?

There is no identifiable market failure being addressed as tax relief is not a primary reason
to join a trade union and there is no evidence to suggest that current trade union subscription
rates are a disincentive to join.

3. Is atax expenditure the Is€ approach to address the market failure?

As there is no direct market failure a tax expenditure scheme does not appear to be the best
course of action in this instance. In addition, a tax credit would only benefit union members
who are currently earningufficient income to benefit from the scheme.

4. What economic impact is the tax expenditure likely to have?

This scheme would effectively see Exchequer support for trade unions and some tax relief
for employees. It could also lead to increases in trade ufges in order to absorb the relief.

5. How much is it expected to cost?

From current trade union membership numbers, the projected cost of this scheme could run
G2 FLILINRPEAYFGSfe& e€oddp YAfEtAZ2Yy LISNI FyydzyYz AT
applied.

As outlined abovethe provision of relief for trade union subscriptions would constitute
a broad based relief. As such, this relief would be likelgonsist almost entirely of
deadweight. Avoiding tax reliefsat comprise a high percentage of deadweighone of
the key evaluation conceptsutlinedin the Tax Expenditure Guidelines.

Given the limited fiscal space available within the public finances, reinstating this measure

would restrict the available tax revenue available for other more targetedrsels.In the

L/ ¢! &adzoYAadaArzy LINA2NI G2 . dzRISG wnmtI AG 61
mistakes of the past (especially the period 12907) by resisting calls to undermine the

irE olasSqQoe

Conclusion

An analysis of the scheme using theApf OA LJt S&a I AR R2gy o0& GKS
Expenditure Guidelines shows that it fails to reach the evaluation threshold to warrant
introduction in this manner.

The reinstatement of this tax relief woulthve no justifiable policy rationale artbes

not expess a defined policy objective. Given that individuals join trade unions largely for

the weltknown benefits of membership, and the potential value of the relief to an
AYRAGARdzZIE g2dzZ R Sljdzlr 6 S {2 walzhabe i@letSm) ¢ m LIS
incentive effect on the numbers choosing to join. There is no specific market failure that

needs to be addressed by such a scheme, and it would consist largely of deadweight.
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significant tax expenditure, particularly given the current fiscal constraints and the desire

not to erode the tax base with netargeted reliefs.
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Review lll: Income averaging for artists

Background

¢KS I NIA&aGAQ 9ESYLIiAZ2Y

The artists' & mption was itroduced in 1969 with a view to supporting thredigenousartistic
community andalsoaimed to attract artists to settle in Ireland.

When announcing the introduction of the scheme in his Budget speech in 1969, the then Minister

for Finance, Mr Charles Hghey T.D. said &l 6 & FdzNI KSNJ Sy 02 dzNI 3SYSyad
our midst and to help create a sympathetic environment here in which the arts can flourish | will

provide in the Finance Bill that painters, sculptors, writers and composers livingoakidg in

Ireland will be free of tax on all earnings derived from work of cultural térit

Under the provisions of Section 195 of the Taxes Consolidatiod 393, income earned by

writers, composers, visual artists and sculptors from the publicatiordymtion or sale of their

works is exempt from income tax in certain circumstantey. HnAamm + OF LI 2F ennznj
on the amount of income which is exempt from tax per ann&nom 1 January 2015, the annual
YFEEAYdZY GKNB&K2fR KI080. 6 5SSy AyONBlI&aSR (2 epnz

This scheme is listed as a specified tax relief for the purposes of the high earners' restriction. This
restriction limits the amount oépecifiedtax reliebthat can beclaimedA y I y& 2y S &SI NJ (2
before the restriction begins to apply. Thadists with exempt income that claim other specified

reliefs can be further restricted in the amount of tax reliefs available to them.

As aresulbfthesechanges (KS T NIA&AGAQ SESYLIiAZ2Y A& y26 |
supporting artists on lovwincomes and individuals who, without the exemption, might have to
earn their income elsewhere to continue in their artistic field.

126 GKS I NIAAGEAQ 9ESYLIIAZ2zY 62NJaYyY

The Taxes Consolidation Agprovides that the Revenue Commissioners may make a
determinaton that certain artistic works are original and creative works and generally recognised
as having cultural or artistic merit. Earnings derived from such works are exempt from income tax
from the year in which the claim is madeevised Guidelines were dva up by the Arts Council

and Minister for Arts, Sport and Tourism, with the consent of the Minister for Finance, for
determining for the purposes of Section 195 whether a work is an original and creative work and
whether it has, or is generally recognised having, cultural or artistic merit. These new
Guidelines apply to all determinations made by the Revenue Commissioners after 30 November
2013.

The scheme provides that the Revenue Commissioners can make determinations in respect of
artistic works in e following categories only:
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(a) A book or other writing;

(b) A play;

(c) A musical composition;

(d) A painting of other like picture;
(e) A sculpture.

Confining the exemption to works in these categories means that income from the performing
arts, for example, actingahang and musical performanceds not qualify.

Previously, claimants for the exemption hadd® resident in the State or ordinarily resident and
domiciled in the State and not resident elsewhere. From 1 Jan@éfb, the exemption

is extended tonon-resident artists i.e. to individuals resident in another Member State or in
another EEA State. The reason behind this change is to ensure the scheme is compatthke with
EUTreaties However, this extension removes the potential of the scheme to encouragtsar

to settle in Ireland.

Grants received by artist are generally taxable as incowlbether they qualify for the
exemption is determined by whether they are related to a work of the artist, which has been
determined by the Revenue Commissioners as fyiadj for theaNJi AeXeinption scheme.
Where the grant, award or prize is related to a work that comes within the scheme, the income
from the work and from any grant, award or prize, which is exempt, is subject to the maximum
' Y2dzyG 2F epnzZnnn ofiwadBlyY G(KS GFE &SN Hawmp

Cetain payments, however, are considered as exempt income, subject to the overall maximum
relief figure, where the payments are associated with a work which Revenue teamded as
qualifying for the &lJi Ae&einptién. These payments include:

9 Arts CoundiBusaries when paid directly to the individual by the Arts Council

1 Cnuas paymestmade under the Aosdana Scheme

1 Payments from the sale of qualifying works abroad which come within the Guidelines

1 Residencies when paid directly to the individual by thes Abuncil for the purposes of
producing a qualifying work (Residencies which relate to teaching art or similar type
practicesdo not qualify for exemption

All other income of persons qualifying for the exemption is liable to tax in the normal way.

By 204, the most recent year for which data is availaltfeere were 2,640 artists availing of the
SESYLIWiA2Y O Iy 9EOKSIdzSNI 0240 2F epody YAfftAzyd
has helped to create an environment in Ireland which encourages artists and the arts.

A review was undertaken in advem of Budget 2016 wherein the Department of Finance
reO2 YYSYRSR (KS NBGSyilA2yheaedewit KaS propdshdihatiuiier SE S Y LG
work be undertaken on the suitability of introducing income averagongrtists in 2016.

How Income Aeraging works

The normal basis of arriving at the taxable profit figure for a business is the net profit per accounts
adjusted for certain tax rules. Income averaging is an alternative method of arriving at the taxable
profit figure for a business, whicls currently only available to farmers, subject to certain
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NEAGNROGAZ2Yad ¢KS aeadsSy ¢g2N)]la o& | @SNIXIAy3I |
objective is to help to counteract the high volatility in income that is associated with the farming
sector. It has been afforded only to farmers in recognition of the fact that many farmers are at

the mercy of the high and lows of agricultural prices and the weattarsing extreme volatility.

It has long been recognised where the profit level is insireg income averaging reduces the
amount of tax to be paid and improves cash flow in the short term. However, the profit can also
reduce and this may increase tax liability when compared with the actual liability for that year
alone. Those opting to avega their income are warned to make provision for future tax liabilities.

The benefit to be gained by income averaging is gained where there is a year of low income and
unused tax credits and bands are effectively transferred to the other years. Bearrigdrthat
income averaging is somewhat couri®yclical, in years when profit is low, the individual would
have a higher tax liability compared to the liability for that year alone. This would arise due to the
individual paying averaged tax. The overak tability is never more than under the normal
system and is often less.

Income averaging for artists in other jurisdictions

There is no universally accepted definition of artist and how their employment is treated for the
purposes of tax varies frorone jurisdiction to the nextNo research by the international
organisations such as the IMF or OECD on the best funding structure for the arts has been
identified. As a result, it is difficult to adequately compare the tax treatment of artidtavever,
areport undertaken in Canada on the status of artists in Canada by the Canadian Conference of
the Arts® looked at the varying international approaches to the funding of artMthile each
country approaches artists in a unique way, the Irish model isl @éitean example to follow due

G2 GKS SEAAGSYOS ¥ fcoh&d&eraginglisiudilifed @ a SumBely dfldthe? y
countries to support artistsAustralia,France Germanythe NetherlandsSwedenand the UK all

have some form of income averagingeasures.

In the UK income averaging is availalolecreators of literary or artistic works. The basis of the
relief is that income can be averaged over two years and tax is paid on half of the average profit
in each of two years. Under this relief, theofits of the creator of literary or artistic works must
differ by more than 30% in the two years considered. The income averaging is applied
retrospectively in the second year. There is also provision for a marginal adjustment if the profits
in the twoyears differ by between 25% and 30%.

In Australia,y 02 YS I gSNI AAy3I A& @At o0fS F2NJ a{ LISOALI
performing artists and production associates (those who provide artistic support to performing

36 Status of the Artist in Canadan Update on the 3DAnniversary of th&/NESCQRecommendation Concerning the Status of the
Artist, September 2010, available dittp://ccarts.ca/wp-
content/uploads/2010/10/StatusoftheArtistReptir1 26101 Copy. pdf

57 bid.
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artists). It is provided foin Australian law in recognition of the nature of their work being
inconsistent from year to year. The effect is to smooth out the income spikes to come to an

SlidadGlrotS tS@St 2F GFE F2NJ 0KS | LI AOlF et S &SI N2

for tax purposes in Australia for a period of up to five years. What income can be included in
income averaging is restricted however. Income from the sale of a painting can be included,
whereas income from running a workshop on painting is not. Incofiewis not included in the
income averaging is taxed abmal rates.

It must be noted however, that in the jurisdictions mentioned above, artists do not receive an
exemption from income tax as they do in Ireland. As already stated, it is difficultreotlgli
compare and contrast the different approaches due to the unigue measures designed for artists
and the combination of tax and social measures which effect the income of an artist. No country
has been identified which offers a combination of an incaaxeexemption and income averaging

for artists. It could be argued that the exemption is a much simpler way of providing relief to the
sector while providing tax free income that can be saved for the future.

Options analysis
Option 1: Introduce income eraging for artists

Representative bodies such as the Arts Council and IMRCahgwed that some form of income
averaging be made available to arti8tsThis is based on the contention that unlike other many
sectors, artists have volatile income strearibe Arts Council have argued that the tax system is
onot equipped to take account of the episodic nature of artists work as well as the fluctuating
VI Gdz2NE 27F & Bave\dallzdyfdD idcorBedageragingétal agc8unt of the economic
realities ficed by artists o6& &ALINBIF RAyYy 3 2dzi GKS LI e&yYySyd 27
awhich would benefit artists with uneven income streams and whose income fluctuates from year
to yea€ RO, in their 2015 submission to the Department of Finance, haveeabout that

income in the form of lump sum concessions and royalties earned in one year can be exceptionally
different to the income earned in the next year.

Most artists, particularly low earning artists, have a very uneven incorsarsttA creative vark

can take years to complete during which time an artist may have little earnings or have to engage
in noncreative work to survive. The income which is derived from the project or work may only
be realised at the end of a project, or at a future poifttat income is then taxed as if it has been
undertaken in a single year, when the reality for artists is it could have been over two or more
years. These peaks and trough of income received by artists cause volatility in the income of an
artist.

38 The Arts CounciPreBudget Submission to Ms Joan Burton, T.D. then Tanaiste and Minister for Social Pr@éSgptember
2015.
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ltcanbel NBdzSR GKFd FFEOAEAGFGAY3 GKS | @SNFX3IAy3a 2N a
g2dzf R KIFI@3S | LRaAAGAGBS AYLIOG Ay KSEtLAyYy3a (G2 O2dzy
further support, artists could focus their attention entirely artistic endeavours, rather than

having to undertake other work in order to earn a sufficient income. The reliance on other income

sources is likely not a choice for artists; it is a consequence of the lack of work available and the

lack of stability inhie income received for artistic work. Providing a more stable income for artists

may therefore lead to an increase in the number of artistic productions in Ireland and have a

positive impact on our international artistic reputation. It is unclear howewdny income

averaging would provide this support (when the exemption already exists), as opposed to direct

funding or grants.

Up-to-date data on the average income of professional artists is not available. The most recent

data comes from the Living and \Wng Conditions of Artists, commissioned by the Arts Council

and published in April 2029 This study found that the average income of professional ROI artists

FNRY GKSANI 62N)] +Fa FNIA&ada o1& dzy RSN empInnn Ay
from their work as artists. When income from all sources (including social welfaekeis into
FO02dzyixs GKS | @SN 3IS o6YSIyo AyO2YS F2NJ Iy whL I
FNIA&ZGa SINYyAY3 empIyon 2N fSaad CdzNIKSNI Fylfea
LISNE2Y | f AyO2YSa 27F dowap&E2yp {2 NyiO8xSal YRI EmgmMIKinR
2F GKS AyO02YSa OAGSR 02@S IINB o0Sft2¢ (GKS epnzZnn
from other sources would not qualify to be averaged, in the majority of cases artists would not

benefit from ircome averaginglrhe Arts Council, in a 2015 submission to the then Minister for
{20AFf tNROUGSOGAZ2Y W2 Kkely trdaNide thajoritg ob&rtists areirécéiving R 0 K I
an income which is below the recommended annual living wage for 2@1% af X fif thie is tthe

case, the majority of artists would not benefit from income averaging as their income would be

exempt from income tax in the first place.

Option 2: Do not introduce income averaging

There are a number of disadvantages to introhg income averaging for artists.

Full time/ Part time artists and other income streams

39 Report commissioned by the Arts Council and the Arts Council of Northern Iréldjing and Working Conditions of Artists in
the Republic of Ireland and Northern Irelaigril 2010, available at:

http://www.artscouncil.ie/uploadedFiles/LWCA StudyFinal 2010.pdf

40 bid.
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The first question to be asked is would the scheme have to be confinefiiltdgithe” artists.

Revenue returns suggest that the vast majority of artists or theiuses have othemcome

sources meaning that they are not solely financially dependent on artistic income. This position
appears to be supported by submissions from industry. A 2015 submission from the Arts Council
adlrasSa GKIG NBaSIKE NOE a2 Whiadjbrikyaie dicBdmplayt) fdiinye3

in their artistic professicgh® ¢ KS | Nlia / 2 dzh@ B §/-fifthsdrtaMi®sispesdrall ( K I G
of their working time as artists. Between half and thfeéths of artists therefore spend agdst

some of their time working other than as artist8he motivation for such alternative employment

A & supglemént and stabilise A y O2 Y Sduk tp &lack &f &ark foh artists @

A large proportion of artists would therefore have other taxableoime. If the scheme was open

to part-time artists it would become more difficult to administer, as a portion of their income is
already tax exempt. Not all income can be incldider income averaging purposes; thedme
averaging would be limited to thencome gained through artistic endeavours. The different
sources of income would also require different tax treatment. This is a significant factor which
differentiates the situation of artists to that of farmers, who are able to opt into income averaging.
While farming can be part time or a hobby, the capital inputs required to farm mean that for most
farmers it is a full time occupatioAlso, farmers with another trade or profession cannot avail of
income averaging. This prevents many of the complicatithrat may be expected to apply if
income averaging was used for artigts which casehe system would have to takeccountof
exempt income, income averaged income and income from other sources.

Extending that facility to artists when a certain portiohtheir income is already exempt from
taxation would be much more complex. There would be considerable complexities if such a
scheme was introduced in combination with the exemption from income tax for arfistded to

the complexity would be the incomaf a spouse of an artist.

If the scheme were to be confined to full time artists, to avoid the issues raised above, it would
exclude a large cohort of artists wlasguably mighteed the support the most.

In addition, it must be considered that persams very low incomes can effectively be exempted
by the Reenue Commissioners from making incomag teturns for limited periods. There would

be practical difficulties with income averaging for these persons, particularly in the verification of
records.

A further issue could arise if an artist left the State or became-msdent. Artists and writers

are by nature involved in a profession which can involve high mobility and it is not uncommon for
them to leave the State in any given year. In this way th#fgrdconsiderably from farmers who

are unlikely to leave their land. If an artist leaves at the end of a period of income averaging, it
would be very difficult for Revenue to conduct the necessary review and issue assessments to
recoup any tax due as amsequence of an artist having effectively opted out of averading.
could also lead to calls from other categories of persons whose income are subject to variations
from year to year to be given similar tax treatment.

The fact that a large cohort of artisare not full time have other income streamand the
SEA&GSYOS 2F (KS I NIAadGaQ SESYLIGA2YS YI{1Sa AyoO?2
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An additional argumenagainst introducing income averagiagses inlight of the deadweight

cost Deadweight is an economeoncept that attempts to capture the amount of activity that

would have taken place anyway in the absence of the incentive or scheme. It can be argued that

income averaging would have little impact in terms of increasingtlistic activity especiallyn

light of the direct support available to artists throughK S | NI A aGaQ SEEMLIGAZ2Y |
and funding.

Isincome averagindor artists the bestapproach?

One aspect of the Tax Expenditure Guidelthisconsideration as to whether the taxgenditure

is the best approach to address the market faildtas further questionable whether the best
way to support artists is through tax relief. As detailed above, arilsesadyreceive substantial
support through he exemption. It could be argueithat the atistsQexemption is sufficiently
generous to support the arts and any further support required by the artistic community should
be provided outside of the tax system.

Tax relief does not necessarily directly create emplest opportunities forartists, wtereas
grants and funding for artists are more likely to. Grants and funding can directly impact and make
a diference to a struggling artisTax relief on the other hand, only assists thaete already em
sufficient income to reach the entgoint for income tax.

Previous Considerations

Income averaging for artists has been considered in Ireland previously. When the exemption was

looked at in 1985, Revenue suggested substituting the exemption for a scheme of averaging
FNIA&GQAa ounfyéassX Sompdahéhdide feview of tax expenditures was undertaken in

Hnnp H6KSNBAY (GKS INIA&ZGAQ SESYLIiA2Y 61 a NBOASSHS
income averaging was considered, but not recommendie®009 the Commission on Taxation
recommended the discontinuation ofKtS I NXekptiGnd Eurth&, the Commission on
¢CFLEFGAZ2Y NBO2YYSYRSR GKIFIG AF GKS FINIA&aiaQ SESY
given to introducing some form of income averaging in the taxation of incoone ¢reative work.

The consistent thread itihe consideration of the artisfexemption and income averaging is that

they are alternative measurebut not generally considered in conjunction with one another.

Income averaging for farmers

41 Report on Tax Expenditurdscorporating Department of Finance Guidelines for Tax Expenditure Evalizejpartment of
Finance, October 2014, available at:

http://www.budget.gov.ie/Budgets/2015/Documents/Tax_Expenditures Oct14.pdf
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The averagingfancome for farmers for tax purposes was introduced in recognition of the fact

that many farmers are completely at the mercy of the highs and lows of agricultural prices, the
gSIGKSNI SGO0d ¢KS WwWK23I 080fSQ Aa &l fluxbation afA OF £ SO
supply and prices, which applies to agricultural markets. There is little to suggest that artistic

income fluctuates to a comparable degrée.addition, it is important to note that while farmers

do have the option of income averagindpey do not have an exemption from income tax for
FINXAYT AyO02YS O2YLINI¥otS G2 GKS INIA&adlaQ SESYL

Conclusion:

While there was a call from the Arts Council and IMRO for some form of income averaging for

artists, there has been little by the way of regentations from artists for the introduction of

income averagingGiven the issues raised above, and the complexitiemniecaveraging would

introduce, t does notappear to be the ideal solution to support artistetroducing income
averagingtorunimJr NI} £ £ St gAGK GKS INIA&AGaQ SESYLIiA2Yy 42
and not those with limited earningft is likely that other forms of funding would better suit the

needs of artistand arguable that direct support to the arts sector woul/& more of an overall

impact than income averaging.
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Review [VReviewof the Living City

Initiative

Background

The Living Citinitiative was announced in Budget 2013 and commenced on 5th May
2015.

The Initiative targets particular areas of the citidsich are most in need of regenerati,
especially inner city areas. Theaee areas chosen by the relevant councils which are
largely comprised of dwellings built before 1915, whdteere is above average
unemployment and which demonstrate clear evidemé@eglect, dereliction and under

use. The scheme provides tax relief for expenditure on refurbishment and conversion
work that is carried out in either residential properties or certemmercial properties.

The commercial schem@ovides accelerated pital allowances over 7 years for capital
expenditure for premises used for the purposes of the retailing of goods or the provision
of services within the State. i& claimed through tax returns, and as of yet, officials have
no indication of the level otommercial takeup of the scheme. Information on the
commercial claims under this scheme is not expected to be available until early 2017.

The residential scheme provides tax relief on expenditure on refurbishment or conversion
where a taxpayer meets theequirements of the scheme. This tax relief is available as a

deduction from their total income for each of 10 consecutive years of an amount equal
to 10% of the qualifying expenditure. To qualify a claimant must be:

-an owner occupier

-have incurred qudlying expenditure of over 10% of the market value of the house (this
market value is prior to any qualifying work being carried out)

-the property must be located within a "special regeneration area”
-the property must have been originally built for useadwelling prior to 1915

-the local council must have certified that planning permission has been obtained for
the works, that the floor area of the property is between 38 and 210 square metres,
that the basic standards of facilities regarding water, s@ge and other services have
been installed, and that the cost of the works seems reasonable and

-the property must be occupiedhmediatelyafter the work is completed by the claimant
as their sole or main residence.

The certifications by the councils pides an element of oversight of the residential
element of the scheme. As of 1&eptember, there were 41 applications recorded for
the scheme, the distribution of which are set out in the table below.

85



Department of Finance

City Applications Received
Dublin 19

Cork
Limerick
Waterford
Kilkenny
Galway

N &~ 0O O

This takeup is considerably lower than expected, and the Programme for Partnership in
Government stated'We will review the Living City Initiative and the conditions that apply
to the size of properties in ordés boost the attractiveness of the scheme, which will
contribute to both built heritage and urban regeneration."

Accordingly, officials have reviewed the Initiative andconsidered proposals for
amendments. These proposals have arisen following discussuthsthe relevant
councils, input from a number of workshops held by the councils with stakeholders, input
from bodies including the Heritage Council and the Department of Arts, Heritage,
Regional, Rural and Gaeltacht AfffilBAHRRGA)RS well as takingnto account issues
raised bycertainpublic representativeand other third party bodies.

The proposals put forward aim to balance the competing policy aims of heritage and
urban regenerationSome of these proposals would involve policy change whilersth
are more technical in nature.

ProposalA ¢ Amend the maximum property size limitation

At present, in order to qualify for the Initiative, properties must be between 38 and 210
square metresn area Previous tax incentive schemes had limits of 125 s#uzetres,

and 210 was chosen to allow for the larger proportions of many Georgian houses.
Claimants are permitted to apply for part of a property e.g. an apartment in a larger
house. The limit has been criticised regularly since it was introduced, bgsmodiuding

the Dublin Civic Trust arzkrtain public representativesnd representations have been
received from individuals with houses exceeding the limit. D/AHRRGA has also highlighted
that it goes against best practice in conservation matters tooangge the splitting of
properties.

As part of the review, councils were asked to indicate any reasons of which they were
aware as to why an application was not proceeded with. Only one council indicated that
an application did not proceed due to the sizkthe property.This does not mean that

only one council faced such issues, as applicants are unlikely to apply in the knowledge
that they will not qualifyHowever, almost all councils suggested that an amendment to
the floor size be made. This proposals also discussed in depth as part of the workshop
hosted by Dublin City Council.

An alternative option could be to remove tlmeaximum floor sizend imposea cap on
the maximum permitted expenditure. At present, there is no limit on the amount of
expendiure that qualifies. Councils were also asked to indicate the estimated costs of the
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applications received at present which exceed this cap. Accordimglgtp could be $e

which matches thdimit set under the commercial element tdie scheme,at HN nZnnn @
In conjunction with the requirement that the costs appear reasonaldech an
amendment should permit work on a wider number of properties, while also providing a
constraint on the possible costs.

Consideration could also be given to specifying the Living City Initiative for the purposes
of the High Income Earners Restriction. Howevenhile this would likely only
impacttaxpayers if they were claiming other specifiedetd a significant programme of
works could bring an individual within the scope of the restriction.

Proposal B ¢ Amend the requirement that theresidential element ofLiving City
Initiative is only for owneroccupiers

The Living City Initiative is inteed to incentivise inner city living, and prevent the
targeted areas from becoming unoccupied, fown and derelict. However, feedback
has indicated two complementary constraints to take of the scheme. Firstly, many of
those currently living in the tasjed areas are tenants, and secondly, few owner
occupiers wish to live in areas where there is little investment by their neighbours.

Constraining the relief to ownesccupiers reduces the takap by existing nomesident
owners of property in these areaand also can have the effect of making the areas less
attractive for others to move into. Feedback from some of the councils also suggest that
landlords in the special regeneration areas are unwilling to sell their properties, as they
could reasonably gect to see an increase in property values once the areas regenerate.

A number of stakeholders have also made the request that the Living City Initiative be
amended to permit landlords to avail of the scheme. This has come up from almost all of
the councis, a number of representations from members of the public, D/AHRRGA input
and the workshops held.

Comments were made to suggest that there is a tension between the policy aims of the
scheme of restoring heritage property and incentivising occupancy, alwoitly
additionally requiring ownepccupancy. Perhaps the initiative is unnecessarily restrictive
in relation to owner occupiers, when its primary aim should be to foster inner city living.
There are a number of arguments which highlight that new owspiers often do not

have the funds to make an investment of this type.

Feedback has also been received suggesting that ceoeupiers are nervous about the
ten-year period over which the full value of their renovation investment would be
recouped. Permiihg landlords to avail of the scheme would allow any owoetupiers
whose circumstances change to retain the relief in the event that it was necessary to
subsequently rent the property.

Allowing an individual to invest in their property and also receemal income from it
would also permit forms of residence such as those traditionally seen where a basement
apartment is rented below an ownarccupied home.
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Finally, in light of the Action Plan on Housing and skeps taken to encourage the
professionakation of the rental market, as well as Government policy in favour of tenure
neutrality, a proposed change such as this would provide encouragement for other tenure
options.

If the Initiative were extended to landlordthen this would allowandlords qalify as an
undertaking / tradewith access to the associated maximum reliefthrest®ld € H A nZnnn @

ProposalC Amend the restriction on property which was not built as a dwelling prior
to 1915

At present, the residential element of the Living City Itk is restricted so that only
properties which were constructed before 1915 for use as a dwelling can qualify. In effect,
this means that certain older properties which were originally constructed for other uses
(i.e. offices, factories, shops) cannotaljfy for the Initiative, even though these may
subsequently receive planning permission to be converted to residential accommodation.

This could be considered amcongruous whercomparedwith other elements of the
scheme which define qualifying expendituas expenditure on refurbishment or
conversion. Conversion, in the legislation, can cover both converting a dwelling into two
or more houses, or converting a building which was not previously in use as a dwelling.

Arguments in favour of this amendment reemade by D/AHRRGA, who highlight that
creative adaptations of nonesidential buildings can act as creative catalysts for urban
regeneration, and from councils who have been required to reject applications from
individuals whose properties were not bugls a dwelling.

Proposal D: Amend the requirement that qualifying expenditure must be for
refurbishment / conversion to allow an extension of a building to be included.

Generally speaking, expenditure to exteagroperty does not qualify under the Living
City Initiative. This is to prevent tax relief being provided for building work, or a scenario
where a small unit like a cottage is extended to a large house, with this work being fully
funded by the Exchequer.

It is argued that this limits takap of the scheme, and that appropriately considered
extensions are often required for historic buildings in order to facilitate theuse. In
addition, extensions may be required for access or fire safety. In some cases, the original
property may require an extesion for basic facilities such as bathrooms or kitchens.

However, it has to be asked whether it is appropriate for extensions to be fully funded by
tax relief, when home owners outside the LCI areas do not qualify for such generous tax
relief. Work on an gtension does not prevent a claimant from accessing the scheme, but
they will only be able to claim tax relief for the work done on the original property.

Revenue guidance on this scheme highlights that expenditure on an extension will qualify
if requiredunder building regulations. However, there is a lack of understanding among
potential users of the scheme as to what this flexibility will permit.
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ProposalE Extend the special regeneration areas

Both prior to and mce the launch of the scheme, requebisve been made to extend the
areas covered by the LCI. Some of these requests are for extensions within the cities, and
some are for extensions to additional towns and villagésrtain ouncils havealso
requested amendments to their maps

In some casesequess have identified prd 915 inner city areas which are suffering from
under-use and are neglected, but othezquess are for areas which would not seem to
meet this criteria.

The Programme for Government suggests examimtrgducing a similar s@me to the

W ABAY3I [ AG& LyAUGAL G Aa@duvdagés 2zhrodgBoBtIrgldadids G S (2 6y
unclear if towns and villages face similar challenges to cities, or have similar
underdeveloped housing stock. Regardless, before considering such arsiexteit is

important to ensure that the Living City Initiative is operating consistent with its
objectives and that any unintended barriers are removed.

Furthercriticisms of the scheme
Other criticisms of the scheme were consider8dmeof these are seout below:

- Amend the age requirement of the scheme i.e. that properties between 1915 and
1950 would qualify

Suchachangg 2dzf R NBY2 @S GKS GKSNRGIFIAIASE StSYSy
applicability of the relief considerably. The scheme is aimedipparting those whose

properties are, by their nature, more complicated and expensive to renovate and
completeconservationworks.

- Amend the scheme so that it would be a grant, in order to allow those who have
limited taxable income to qualify for the tiattive

Although of potential merit, such a proposal is outside the remit of the review and would
require upfront funding by the State at a time of limited resources.

- To shorten theéime period over which tax relief is provided

The tax relief is availablas a deduction front  { | E ltdtair@dwd@ for each of 10
consecutive years of an amount equal to 10% of the qualifying expendlfutes time
period were shortened, this would allow an owreccupier greater flexibility in their
residential choicegi.e. allow them to sell the property before the ten year period had
elapsed), but it would also mean that only those who had very considerable taxable
income would be able to receive the full benefit of the relief.
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Conclusion

It appears that some bagts to takeup of the LCI could be technical in nature, while the
policy choices made during development of the LCI might not have taken into account the
full range of constraints. As it is, a review of the scheme can only consider certain aspects,
as thescheme itself is still relatively new, and there is a lack of sufficient data in order to
undertake a full analysis of the scheme at this time.
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Review V: Review of Taxation of Share

Based Remuneration

1. Introduction

In the Programme for Partnership Gomerent there is a commitment to explore the
mechanisms through which SMEs can reward key employees with share options in a tax
efficient manner.

In addition, the Department of Finance undertook a consultative process last year to
consider options for changeto the tax system to more effectively incentivise
entrepreneurship. A specific aspect of interest highlighted in the responses to this
review was the taxation of share based remuneration.

w

In light of the Programme for Government commitment and the rgs@oS a G2 €1 aid @& ¢
consultation, the Department conducted a more detailed review of this specific aspect

of taxation. The review included a public consultation on the taxation of share based
remuneration with the consultation period running from 20 Mayltduly last. 33

responses to the consultation were received.

2. Current system

The tax system currently has a number of specific incentives which apply to certain
types of shardbased remuneration. These are:

a. Approved Profit Sharing Schemes (APSS), witlwithout an Employee Share
Ownership Trust (ESOT);

b. Save As You Earn share option schemes (SAYE);
Restricted Share Schemes.

Further details on these schemes are outlined in Appendix 1. It should be noted that the
details provided in this paper are intdad to provide general information on these
schemes only, and do not purport to be a definitive guide.

'YRSNI Yy !'"t{{ AYRAGARdZ t&a OlFly SI OK NBOSA@GS
from their employer tax free, subject to retaining the shares foniaimum of three

years. On a subsequent disposal of the shares, Capital Gains Tax (CGT) is charged on the
profit over the market value on the date of appropriation. Shares under an APSS are

often offered to individuals as an alternative to a cash bonugkhiould be subject to

GFE G GKS AYRAOGARdZEt Qa YINBHAYIf GFE NIXGSo
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acquire and distribute shares to employees and have been primarily used byststeni
bodies. An ESOT is usually used in conjunction with aniAB&I&r to appropriate
shares to the employees.

In 2013, the most recent year for which a full estimate is available, the cost of APSS was
SAGAYIFIGSR a eod YAfTEA2Y G6AGK oyInnn AYRADA
HamnY SadAYFGSa GKS O02ad 2F GKS usipknBYS I a ¢
scheme.

The costof ESOM2013A & S&adGAYFGSR &4 em YAfftA2Yy GAGK H
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individuals using the scheme.

In a SAYE share option scheme, empsysave fixed sums out of net pay for a period of

3 to 5 years, with an option at the end of the savings period to buy shares in the
company at a price not less than 75% of the market value of the shares at the date the
option is granted. No liability tanxcome tax arises on the discount from market value on
the exercise of the share option. On disposal of the shares, CGT is charged on the profit
over the price paid on exercise.

The cost of the SAYE scheme2013A &8 SAGAYIFGSR A4 eodp YAftAZ2Y
using the scheme. The provisional estimate for 2014 gives a similar cost and usage of
the scheme.

In general terms, Revenue approved share option schemes allow the value of the
benefit received by an emgpyee to be taxed as a capital gain when the shares are
disposed of, rather than as taxable income at the time that the option is granted or
shares acquired.

LYy I wSAGNAROGSR {KIFINB {OKSYS: 4gKSNB aKI NBa
awarded o acquired by employees, the taxable value of the shares received is reduced
by reference to the length of the restriction on sale.

Where there is a genuine restriction or clog, the following percentage abatements on
the amount chargeable to income tax dpp
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No. of years on restriction of sale Abatement
1 year 10%
2 years 20%
3 years 30%
4 years 40%
5 years 50%
More than 5 years 60%

On disposal of the shares, CGT is charged on the profit over the price paid on
acquistion, if any, with account also taken of any abatement on which income tax was
paid at date of award or acquisition, where relevant.

Other types of share based remuneration are generally subject to taxation as
employment income under Schedule E in themal manner. Further detail on the
more common forms of such share based remuneration is contained in Appendix 2.

There is no charge to Employer PRSI for share based remuneration.

3. Policy rationale

The Government is committed to encouraging employee fom@nparticipation (EFP).
International research has shown that EFP can be effective in fostering partnership and
increasing competitiveness and helping companies to attract and retain staff in a
competitive international labour market. Improved competiems of companies
supports the creation and maintenance of employment. This in turn supports economic
growth which benefits the economy as a whole.

The following is an extract from the executive summary of a study of the promotion of

employee ownership andgarticipation prepared by the Intedniversity Centre for
9dzNR LISFY [/ 2YYAadaarz2yQa 5D a! wY¢to
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their employees are more profitable, create more jobs and pay more taxeshbs

competitors without employee ownership. At the macroeconomic level Employee

Financial Participation (EFP) leads to higher productivity and, therefore higher

competitiveness and growth as well as strategic stabilisation of ownership. At the

companylevel, it can contribute to solving problems such as absenteeism, labour

turnover and the retention of key employees, as well as business succession and funding,
especially in SMEs and migoterprises. At the regional level, EFP encourages

enterprises testay rooted in their home communities, enhancing the purchasing power

of employee households while discouraging outsourcing and hostile takeovers. Of

course, it is also important to take into account the potential negative aspects
associated with employe2 K NE 26y SNAKA L) 09{ h0X &ad®©OK | a i

Taking the potential positive effects for the business in terms of productivity and growth
of employee ownership set out above into account, it was incumbent on the
Department to consider whe#r supports for share based remuneration through the

tax system are an appropriate use of available fiscal resources. It could be argued that
there are sufficient trading benefits to support share based remuneration without the
need to supplement these wita tax support.

In evaluating tax expenditures, the question of what market failure a tax expenditure is
addressing needs to be answered. This was borne in mind when evaluating the tax
treatment of share based remuneration, both in considering the exgsticentives and

any potential new tax incentives. In addition, the rationale for the use of shased
remuneration may vary depending on the age or size of the company and it may not be
the case that a single solution would be optimal for every compgpsg.

42The Promotion of Employee Ownership and Participation. Study prepared by theJimtegrsity Centre
F2NJ 9dzNRLISHY [/ 2YYAAaaArAz2yQa 5D &ST/@P)EinaRepbry DM pllid, a! wY ¢ K H
available ahttp://ec.europa.eu/internal_market/company/docs/modern/141028udy-for-dg-

markt_en.pdf
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4. Issues Raised in Submissions to the Public
Consultation

Issues raised in relation to APSS, SAYE Schemes and Restricted Shares
The main issues raised specifically in relation to these schemes in submissions to the
public consultation were:

1 A numbe of submissions called for the anndalA YA G 2F emuITtnn GKI
shares appropriated via th&PSS tax free, to be increased.

T Requests for the introduction of an ability for the APSS and SAYE schemes to be
targeted at key employees as opposed to therrent situation whereby the
schemes are required to be made available to all employees on similar terms.

1 The point was made that theiis an administrativeost for employers in operating
these schemes, and that this cost can be difficult for smabenpanies to bear
and can lead to such companies not operating these schemes.

T Inthe case of restricted shares, it was noted that a tax liability arises on an award
of restricted shares, notwithstanding that the employee cannot sell the shares
during theperiod of the restriction or "clog"”. This can cause financial difficulties
for the employee, who has to fund the income tax, USC and employee PRSI due
from their net income. This reduces the attractiveness of such share awards to
employees.

Issues raiseth relation to the Taxation of Other Forms of Share Based
Remuneration

Taxation of other forms of share based remuneration, including share options other
than those associated with a SAYE scheme, is determined under general tax principles.
The issues ragsl in this regard were:

1 A difficulty highlighted with share option schemes in many submissions was that
tax (Income Tax, USC and Employee R&&le on the discount received by the
employee on the exercise of the option i.e. when the shares are acqbyre¢de
individual. Where the shares are in a quoted company the individual has the
option to immediately sell some of the shares at market value to pay this tax.
However, where the shares are in an unquoted company there may be a limited
market in which ¢ sell the shares. This can be particularly relevant to small-start
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