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Outline of the report

Research and development (R&BEhd innovation are considered to be the keyofacof
economic productivity and growth performance. R&D tax incentives are one of the possible
policy tools for governments to promote such activities.

First the current reponnotivates theanalysis of R&D tax measures to promote research and
developmentctivities in EstoniaThe main drivers for introducing R&D tax incentives is that

Estonia is still lagging behind the European forerunners in terms of business sector R&D
investment per GDP as well as in the number of R&D workers employed in busiresses.
addition,devel opment strategy AiSustainable Estoni a
emphasise redirecting the expendistmvards growtkenhancing activities.

Second, the report gives an overview of the theoretical background for justifying state
intervention in promotion of (R&D) activities. The main argument for state intervention is that
under pure market conditions R&D activities are underinvested beoabsggh level of risk of

such investments andrge spillover effects to society. Therefone,order to correct for the
underprovision of R&D activities, governments interfdog directly subsidimng or providing

tax incentives to enterprises engaged in R&D.

Third, international experience on R&D tax incentives is discussed. An overview of the
effectiveness of R&D tax measures as a policy tool for attracting R&D intensive foreign direct
investment is given. In addition, an overview is provided on the international experience of
different R&D tax incentives used arttie effectiveness ofsuch tax incentives based on
empirical international literature giving input for chapter five.

Fourth, the current Estonian level of R&D expenditure per GDP and the number of R&D
employees is compared to the other EU countries. These results give an input to folepte
where the R&D tax incentives suitable for the Estonian corporate income tax purposes are
chosen and discussed. Chapter five also provides abepsfit analysis for the selected
incentivesby comparing the effects ostate budgetadministrativecosts, compliance cos
increase irR&D activity, growth in R&D/GDP ratio and employment growth



Summary of the report

Well-designed tax and expenditure systems that promote an efficient allocation of resources are

a necessity for the public sector t@ke a full contribution towards growth and employment,

without jeopardizing the goals of economic stability and sustainability.riiéyde achieved by

redirecting expenditure towards growghhancingmeasuresuch agesearch and development

(R&D) in accadance with the.isbon Strategy. A key priority for the EU and the Estdsi&o

ensure that tax structures and their interaction with benefit systems promote higheragrdwth
employment. TheEstonian Research and Development and Innovati®&D&l) Stratgy

20072013 fAKnboawd eedd gest oni ad0 al so focuses on sust a
means oftimulatingR&D&I.

Government support for R&D

As other types of investments, investment in R&D is undertaken by firms in the expectation that

the invesment brings future benefits in the form of lower production costs and/or higher
revenueslin absence of any government intervention in the econgniyate investment in

R&D may, however, be bel ow the opfoitwmoarain!| ev el a
reasons First, the knowledge derived from R&D may spill over to other firms and bring

benefits to those. These spilloger externality effects anasuallynot taken into account by the

individual firm. Second, the return to R&D investments is iehdy very uncertain and this

may make it difficult for firms to obtain external financirag possible lenders will have even

less information about the future return to the R&D investment than the firm unidgitak

The possibility of underinvestmenh R&D suggests that government interventioan be
welfare enhancing. A major problem in this context is that the socially optimal level of R&D
investment is extremelgifficult to estimate. R&D spillovers typically manifest themselves over
a long periodof time and may play an important role for the laagm growth of an economy.
The spillover effects likely vary across different economies, deperideristanceon their
size, openness amtonomicdevelopment level.

The governments can employ a numdigpolicy instruments in order to stiate private R&D,

most widely used of which are direct sities and taxincentives The main economic
difference between direct and tax subsidies emerges when the recipient business entity has no
tax liabilities fromwhich the tax subsidy can be rebatEdr instance, a corporate income tax
incentive is useless if the company does not have any proig.absence of a suitable tax
liability could be the result of a business entity beingerampt (e.g. a research ftihstion

owned by a philanthropic foundation) or of &ate firm havingho appropriatdax liability.

Direct subsidies maglsobe most effectivéf the private firms camot obtain external financing
(e.g. a bank loarfpr their R&D investments; diredubsidies can be paid out at an early stage
of the R&D projectand thus improve the cash flow in the recipient firms

Overall,tax incentivearemo s t suitable if the governmentds of
activities within a relatively stable fraawork. Specific geernment objectives (e.g. specific or

changing areas of R&D activities) may more readily be met via direct subsigfies tax

incentives and direct subsidies are appéi@aultaneously.



R&D tax i ncentives

Despite the ambiguity surrouimgy R&D tax incentives most developed countries use tax
incentivesto promote R&D activities. Most of the R&D tax incentives used by different
countries aim at reducing corporate income tax liability of the company incurring R&D
expenses.

The main corpoite tax incentives used by countries to promote R&D activities are enhanced
R&D expenditure deduction from taxable income (also named as tax concession or tax
allowance), R&D expenditure tax credit and tax holidalisese tax incentives are aimed at
increasng R&D expenditure by private firms.

In addition to corporate income tax incentives, the R&D tax measures can also be aimed at
reducing the overall tax casbf the company by reducing the taxes on labour. Countries often
use labour tax incentives in @dto ease the tax burden on R&D lahobecause R&D
activities are perceived to be rather labour intensive making up around half of the R&D
expenditure. In addition, labour tax incentives are generally expecbeth¢gpabout arnincrease

in the number oR&D workers.

In addition to corporate income and labour tax incentivesijricentives aimed aicreasinghe
patenting activityof companies and reducing the tax burden on income from such activity
(royalty income)aregaining popularityas well.

Country studies on the &ects of R&D tax incentives

There is great diversity in terms of methodology, data, timing and sifogtediesanalyzing
different R&D tax policies This diversitymakes the comparison of studies on the effects of
R&D tax incentives dficult and general conclusions on the effectiveness of such measures are
hard to make. In addition, the preconditions (economic situation, level of education etc) as well
asthe existence of other policy measures (e.g. direct subsidies) that may infthenoetcome

are very differenticross studiesdence, there is a lack of comparatestimations of the effects

of R&D tax instrumerg

Still, some ofthe evaluations carried out in different countries generally suggest that the R&D
tax incentives can beegarded as afttiveasthey entailsome additionalityi.e. the incentives
lead toaddedor increased R&D activity by the firms benefiting from the incentives

The Netherlandemploys a system of reduced taxation of satdig & D e mp |(WBE®)e s 6
A study showed that for every Eutost by the staten tax revenuga firm invest€.72euro in
additionin R&D from its own resources, leading to an additionality of2Ceuro with total
R&D investment amounting to. 42 euro.

A Norwegian study on the effeat$ their R&D tax credit systenkatteFUNN)estimated that
for every Norwegian kronefost in tax revenue the R&Bpendingof firms doubled. In that
sense, the Norwegian scheme seems tsubeessfuhsan input additionality factor of around
two is high ompared withestimates of the additionality tdix schemesommonly found in the
international literature

The overall administrative burderf the WBSO incentivavas around 9% of the subsidy.user
surveyof SkatteFUNNsystemshowedthat thetotal admiristrative cost of the systemade up
around7% of the total tax deductio©On the other hand, the evaluatistudy of the Belgian
R&D tax incentiveidentified that many firms did not use the measures becausssbeiaed
administrative cost wa®o highcompared to the potential benefit.



A study onthe Canadian tax credit systesnpporting R&Dshowed that the positive economic
benefits associated with thax credit werederived from the spillovers dhe systento other
firms and sectors of theconomy.These spillovers are estimatiedabout).46 dollarsper dollar
of tax expenditure and more than offset the costs dfathereditsystem.n total, the Canadian
tax credit ceates a gross economic gainlafldollarsand a net gain dd.11 dollarsper dllar
spent on it

By benefiting from a cut in the wage codte user WBSGchemewereable to reduce quickly,

significantly and awtmatically the cost of research, theharal to tackle R&D progcts with a

higher risk profile andperform R&D projects fasr, plan R&D activities betterA survey

studying the UK tax incentivaentified thatR&D tax credits had enablddh e parti ci pant
take onmore risky R&D projectsand projects that needed a longer time to pay dtie

Australian R&D tax concession @lved one of the strongest impaats the speed of the R&D

projectswhich is important, because speeemarket is acritical competency for successful

new product dvelopment

A study on theNorwegian tax credisystem identified thabhe systemhasin prectice proven to
resemble more closely a subsidy scheme than a taxctied scheme whichaises the issue
whether a subsidy scheme outsithe tax systenwould be more appropriatén addition,
changing the scheme to a subsidy scheme could make it maetiatt becausé provides a
better liquidity effecfor small firmswith financing problemshan the tax scheme

Although a trend analysis of tiaustralian tax incentive suggestadtrong correlation between

the availability of the R&D tax concession Australia and the steady increase in business
enterprise R&D, the growth in private R&D may have been also driven by the
internationalisation of the Australian economy in the 1980s and the resulting need for trade
exposed companies to innovateorderto be competitive, agpposed to the effects of the tax
measure

R&D location drivers

The reviewed studies showed that the most relevant R&D location considerationarkes
size, quality of R&D personnel and labour market flexibilfuality of scienfiic institutions,
legal framework and other ndax conditions.

There was very little evidence that R&D tax incentives play a significant role on the R&D
location of multinational enterpriseBqually, pinpointing the most relevant tax considerations
that drive the R&D location would bgery ambiguousThere is no reliable evidence that the
R&D tax incentives have attracted R&D activities in high R&D performing countries or impact
the R&D location decisions of multinational enterprise substantially. Hoywseene studies
suggest thathe overall corporate tax burden (even the tax burden on the group level) may play
arole in the R&D location decisiemaking of a multinational enterprise.

Applicability of the R&D tax i ncentives in Estonia

The Estoniarcorpaate incometax systemimplies that only distributed profits are taxed and
aims to favouring reinvestment as opposedhe standardorporate income tax system tlaae
not aimed at favouring such activity. Under the current income tax system the cesnpavé
an option to just accumulate profitsto reinvest thesdgut there is no incentive treinvestthe



profitsin R&D as opposed to any other investment opportunity that may provide faster profits
for the firm.

Despite recent rapid growth in R&D iestment Estonia is still lagging considerably behind the
EU forerunners in terms of private sector R&D expendituraupérof GDP and the number of
R&D employees employed in the busines$esrder to improve the situationenhave selected
and evaluatedevernpotentialR&D tax measurethat could be applied in Estonia

Based on the international experienogs have selecteR&D tax incentivesthat are aimed
firstly, at increasing the private sector R&D expenditure in order to reach the target of 886 targ
of GDP, and secondly at increasing the number of R&D workers to reach the goal of 8 R&D
workersper 1,000 employed persofithe ideaobjectiveis that increasing R&D activities lead

to increased knowledge, experience and cooperation, which increasggctity and
competitiveness.

The selected tax incentivdsr that Estoniaare divided into two subcategories: corporate
income tax incentives and wage tax incentives.

1. Corporate income taxricentives

For the purpose of this report corporate income sagaiculated on dividends distributed to
shareholders and the R&D corporate income tax (CIT) incentives are designed to reduce the tax
burden on distributed dividends. CIT incentig®uldencourage companies to invest in R&D

as opposed tinvestment inany other investmenbbject These incentives do not target the
startup companies and negrofit sector. We have evaluatedthree corporate income tax
incentives based on three R&D criteria: the number of R&D employeesplume of R&D
expendituretheincome from royalties.

Currently, the private R&D intensity is eater in computer related activities, manufacturing of
electrical and optical equipment; and transport, storage and communication, financial
intermediation and manufacturing of chemical produlttis therefore expected that thesél

be the sectors that benefit the most from the proposed CIT R&D incerititbg short run

1A A deduction of EEK 300,000 per supplementary R&D employee from the corporate
income tax bases provided

The main arget of the incentive is R&D employment growthgiowing and labouintensive
firms. This incentiveapplies tofirms who pay corporate income tax (i.e. distribute dividends),
thus profitable firms. The neprofit sectorand companies not making a profi.g. starups)

will not be affected by this measure.

This incentive favours the labour intensive sector rather than other sectors. However, as R&D is
perceived to be a rather labour intensive activity we estimate that the labour costs make up
about halfof the R&D expenditure in business sector #mel schemehouldthereforebe well
targeted. The behavioural effect of this incentive shows thatshoR&D employment growth

can be expected. However, this incentive has only ssoalk effects as lessattn 100 firms are
affected. The estimates have relatively low reliability arabth underestimation and
overestimation are possibdmce this tax subsidy is relatively small, the behavioural effees
importantand profit distribution in Estonia is vergmdom



In Belgium, a similar measure was abolished after 2008, because it was perceived to be
administratively too burdensome. This, however, might not be the case in Estonia, since R&D
employee is defined differently in Belgium than the proposed definitip Estonia, but thask

has to be considered.

1B Tax Credit

e Tax credit 1i 10% of tax credits provided for expenses amtramural business enterprise
R&D and on subcontracted R&D to neprofit organizations (e.g. universities) with
maximum ceilig at 30% of corporate income tax payable (the credited amount cannot be
more than 30% of the total corporate income tax payable on dividdadsnses made by
the company at the expense of government grants (e.g. EAS grants) or other public subsidies
are excluded

o Tax credit 21 R&D expenditure base includes dlusiness enterprise R&D expenditure
(including subcontracted R&D)The expenses made by the company at the expense of
government grants (e.g. EAS grants) or othgblic subsidies are excluded

The taxcredithas the best targeting of the CIT tax measargsmay have a large additionality
as it is tied to the entire spending on R&D not only the spending on R&D worlatsldbour
intensive and capitahtensive firms can gain from this tdrcentive based on theiR&D
spending patterng his incentive targets R&D expenditure growth meaning that it is rather well
targeted.

However, the beneficiaries of this incentive are to be found in business enterprise sector, leaving
nonprofit sector and noprofitable firms that may be starting their activities untouched.
Because of this incentive businesses may be inclined to distributing profits in order to benefit
from the measurkeaving less funds for other investments

While atax credit in general is one tfe simplest tax subsidies available, using it with R&D
expenditures has itdsks One major problem ishat the firms might have large compliance
costs. E.g. regarding the first tax credit optiofl axtramural R&D expenditure has to be
verified in orde to make sure that R&D is subcontracted dolyonprofit sector. There is also

a danger of efficiency loss for the tacentive in the case of double subsidisation wigD
subcontractedo other companiesan also be included in the computation b@sond tax
credoit option) However, if applied to all R&D expenditure the method should encourage
cooperation between R&D players. In that case cumulation of benefits will not be assided
firms subcontracting the R&D activity as well as the firms peniog the R&D can benefit
from the incentive

This incentive should have a medium size scale effect as less than 500 firms are &fected.
the behavioural effects play a great role and profit distribution in Estonédatsvely random,
the estimatebave a low reliability and both underestimation and overestimation are possible.

1C 80% of royalty income from patents is exempt from income tax on dividends

Since the Estonian Tax and Customs board does not differentiate between income from royalty
sales and income from rent, there is no adequate assessment available for any impact analysis on
this tax subsidy. There is no statistics available about how many royalty transactions are being
made, and what is their value.



Similar incentives have beémntroduced in several countries and e.g. in Belgium the scheme is
perceived to be conceptually simple, coverangroad number of transactions, and seemingly
less burdensont@danother incentives.

It is our understanding that this incient could have similar &ct in Estonid. However, we
would recommend implementing this incentive as an additional incewtiother incentives as

the effects of this incentiwill be relative lowbecause ofthe low patenting activity in Estonia

If implemented together with R&D tax credit this incentivenay attract the attention of foreign

R&D companies. Favourable results could also be achieved if this incentive is implemented
together with one of the wage tax incensivélowever, in these cases the jaffects of the
incentives would have to be carefully analysed.

As discussed, the negative effects are marginal since the Estonian intellectual property activity
is very small in scaldt is well targeted because it targets the end result (creation of intellectual
property) as opposed to the means (employees, expenditure) thabmanay notresult in
additional welfare gains.

This incentive targets intellectual property transfethi@business sector and theneficiaries

are the firms whicimake a profit and receive roylincome.As other CIT incentives the nen
profit sector and firms not making a profit remain untouched. In addition, as patenting activity is
atime-consuming and costly proces#ise benefits of this incentive can be enjoyed with possibly

a relatively lage timelag. The patent tax incentive alone may therefore not be attractive to
companies.

This incentive is rather competitiva an international contexsit implies a 5.3%effective tax
rate on income from royaltieshe corresponding figure 5.726 in Luxembourgl0% in the
Netherland and6,8%in Belgium;in Singapore such foreign sourced IP income igrgstérom
income tax for 5 years. The competitive nature of the incentag lead to foreign investment
growth.In addition, this incentive has lomdministrative and implementation costs, but so is the
overall impact. fius, his instrument has to be considered as an additional instrument.

The positive effectare likely tooutweigh the negative effects, but it has to be stressed, that the
positive sde isessentially impossible to quantifirhere is no way oénsuringthat this tax
incentive will attract foreign companies increase R&D activity

! Presumably itvill not have a largscale effect in Estonia



2. Wage tax ncentives

The airrent Estonian tax system relies heavily on labour taxes. Considering tthieataabour
costs makeip around half of the total R&D costiie Estonian system is rather unfavourable in
terms of labouintensive R&D. Thus, wage tax measunesy havesomepotential in the R&D
incentive context in Estonia.

Wage tax incentives do nogéquire taxable profit and therefore these measures are relevant for
new innovative companies as those may not be profitable during the start up period -and non
profit sector as well as companies that have decidedtanalistribute profits. Wage tax
incenives tend to favour internal R&D as opposed to contracting the R&D activitiew/loigh
stimulates the investment in human capital. These incentives generally énbreasimber of

R&D employeesnd the R&D expenditure in terms of wage costs.

In additian | abour tax incentives have a positive ef
the incentive can be enjoyed on a monthly basis which is especially beneficial to small
companies and stanps.

Wage taxincentives may have favourable effects imterof the breakdown of the R&D by the
type of R&D activity undertaken, e.g. most of the basic research is done in univeisitiethe
balance of R&D activitynay not be distorted as universities may benefit as well.

Wage tax incentives are not targesgecificallyat business sector R&D performanbat since
business enterprise R&D employees have higher wages, wage tax subetiggely target

this sector. Although labour incentives target the R&D labour costs as the most prominent input
to R&D actvity they do not target other R&D inputs, like investment to machinery.

We have selected four wage tax incentives to be evaluated in this rapdncome tax
reduction for R&D employees social tax reduction for R&D employeessocial tax ceiling
for R&D employees, and ceiling on social security tax for importdti&D (and innovation)
employees

2A Incometax for R&D employees reducéal 10% (11% decrease from 21%)

This tax incentive does not have a negative impact on contridodised social ben.

However, the reduced personal income tax rate will have an impact also on the local
government budgets as 11.4% of the personal income tax collected by the tax authorities is
transferred to the local governments based on the registered domicile dafidiiglual
taxpayers. Thus, depending on the |l ocation of
governments will be more effected than others.

This incentive targets R&D labour costs in all sectors having a large scale effecttbywto
10,000 emplogesbeignaffected. The behavioural effect is estimated to lead to increased R&D
employment as R&D labour costs are reduced.

2B Social tax reduced to 15% for all R&D employees

Contributionbased social benefits are affected with this incentive. Thesbkt maye to be
compensated to R&D employees. So an additional negative impact on the state budget has to be
considered. Thisomplicateghe implementation of this measure.



This incentive targets R&D labour costs in all sectors having a large scale gffeoidh up to
10,000 employees are affected. The behavioural effect is estimated to lead to increased R&D
employment as R&D labour costs are reduced.

2C Social security tax ceiling for all R&D employees. Three different monthly ceilings are
assessedi5 0 04 0 @ SBODJEEK 7800, EEK 6300, EEK 4700 accordingly)

This taxincentivehas many positive additional effectaainly it is an incentive focreation of

jobs requiringhigh qualificatiors. It may make the Estonian job market attractive édat EU
member country residents, who are accustomed to considdrablgr wages. Also high
gualification employees have higher additionality to the economy. Since business enterprise
R&D employees have higher wag#dsan norcommercial entitiesthis tax subsidy targets
business R&D more efficiently.

As with the previous tax subsidy, contributibased social benefits are affected. These might
have to be compensated to R&D employbasing a possibl@egative impact on the state
budget.

This tax incentivehas a medium to largeffect (depending on the ceiling value), affecting
1,0004,000 employees. It is expected that it may lead to-iigbme R&D employment
growth.

2D Ceiling on social security tax for imported workers

e Ceiling 17 filmported R&D emploges, up to 3 years in Estonia, working on R&D (based
on occupational classification), social tax cappedidt,000 absolute value (meaning EUR
3000 salary with 33% social tax rate). Aftelyears social tax will be 33%

e Ceiling 27 Almportedd R&D and innovation employees, up to 3 years in Estonia, working
on R&D or innovation (based on occupational classifion), social tax capped at 1,000
absolute value. After 3 years social tax will be 33%

These tax subsidies target higitome R&D and innovation employeem abroad These are
employees with the largest additionality to the economuythese taxincentives have an
excellent target. Since business enterprise R&D employees have higher wages, theses tax
subsidies target business R&Ma larger extent than nammmercial R&D

As with the previous two taincentives contributionbased social benefits are aftied (see
above) However, since imported employeesually stayin Estoniafor only a relatively short
time period, thewill generally not makéull use of Estonian contributiebased social benefits,
so burdening them with too much of the social segudak might be demotivating for the
employee andn excessive cost ftine employer.

Currently, there is no reliable assessmegardingthe number of imported R&D employees or
imported innovation employeesnaking quantitative assessment of effects enar less
impossible.

However, the shomun fiscal impact of the first subsidy (for R&D employees) is deemed small,
even when adding imported innovation employees, the expectedrshofiscal effect is
smaller, than most other tax incentives analykedgrun effects depend on how well these tax
subsidies will attract employers to import R&D employees
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It has been suggested, that knowledge importasiaf major importance fothe success of a
countryés i nnovation act iionisystgms ard bpered and arebecau s
crossing country borders, it is more efficient to import the knowledge and experience
temporarily, than to try and create it from scratch. So, this tax subsidy might have the best
targeting capabilities of all the tax subsiglianalysed in this report. However, without a full

analysis, no reliable policy recommendations can be given as to what the best social security tax
ceiling should be (the socia00 s d@doriwhayarecei | i ng

the fiscad effects.
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Summary of the main positive and negative qualitative effects of selected tax incentives

Aim: Increase R&D activity in Estonia

Positive effects

Negative effects

Intermediate aim: To reduce
capital cost of R&D activities by
reducing corport@ income tax
liability

Attractive investment climate

Increase in foreign direct
investments

Increase in R&D expenditure

Incentive does not favour staf
ups and noiprofit organizations

Option 1A: By the number of
R&D employees

R&D employment growthin
labour intensive firms

High administration costs
Small effects

Does not influence
intensive firms

capitd

Option 1B: R&D

expenditure

By

Well targeted

Influences both capital anc
labourintensive firms
Cooperation between R&lI
companies may increase

High conpliancecosts
Risk of double subsidisation

Option 1C: By income from
royalties

Intellectual property transfe
growth

Attractive
companies

Low administrative costs

for foreign

May not benefit Estonian firms

Benefits will be enjoyed with 3
time-lag

Low ovemll impact

Intermediate aim: To reduce
labour cost of R&D activity

R&D employment growth
Benefits also statips and
non-profit sector
Positive
cash flows
Balance of R&Dactivity will
not bedistorted

ef f ¢

Large negative influence on th
state budget

Does not influence
intensive R&D activity

capitd

Option 2A: Reduction of
income tax on R&D
employeeésalaries

R&D employment growth
Large impact

Negative impact on state and
local government budget

Option 2B: Reduced rate o

| 0 « R&D employment growth e Negative impact on ozial
social tx on R&D employeed | Large impact benefits
salaries
Option 2C: Ceiling on sociall e  Well targeted ¢reation of| ¢ Negative impact on ogial
taxonR&D employee§ s a | high-incomejobs) benefits

Estonian labour market mg
be attractive

Mediumto large effect

Option 2D: Ceiling on social
tax for fimportedd R&D (and
innovation)employeeé s a |

Excellent targeting (importe|
high-income employees)

Import of knowledge

Fiscal effects are more or le
impossibleto assess
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Summary of quantitative effects of selected tax incentives million EEK (except
employment growth and R&D/GDP ratio growth)
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o2 aE) ﬁ @ ﬁ ) £9 ((/D) 4 (?) ) ((/D) ) (?) )
Negative state budget
impact ghortrun) 3.3 26 30 102 170 96 42 21
Negative state budget
impact fnid-run) 33 25 29 101 170 95 42 21
Negative state budget
impact (ong-run) 6.4 53 60 230 420 211 86 41
Administration cost
(shortrun) 0.06 0.52 0.6 2 34 2 0.8 04
Administration cost
(long-run) 0.13 11 12 4.2 8 4 1.7 0.8
R&D activity level
increase ghortrun) 0.3 2.6 3 10 17 9.6 4.2 21
R&D activity level
increase rhid-run) 1 7.5 85 30 50 28 12 6.2
R&D activity level
increaselpng-run) 26 210 240 850 150C 800 340 170
Compliance cost
(shortrun) 02 118 122 21 21 0.9 0.4 0.3
R&D investment level
growth @hortrun) 0.16 13 15 5 8 5 2 1
R&D investment level
growth (ong-run) 13 105 120 430 750 400 170 85
R&D employment
growth (ong-run)
(persons) 5-23| 50-200 50-225100-700 150130C¢ 100700 70-300 40-150
Annual positive impac
on the state budget
(based on R&
employment growth) 055 6-40 6-45 9-105 13200 9-105 6-45 4-23
R&D/GDP ratio chang
(percentage points) 0.08 014/ 0.15 04 0.6 04 0.3 0.2

Note: Shortrun denotesimplementation yeamid-run denotesthe 3 year, long-run denotes thel("

year.
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The overall pure fiscal cogtffectiveness to R&D is almost the same for all tax subsidies
(except for social security tax ceiling for all employees), and it is estimated at 160% for the 10
year periodi.e. if the state pays for 1 EEK of R&D activity, firmsll add to that, on average,

60 cents of R&D expenditure in the -Y8ar period This, however, does not encompass the
spillover effects to the economy. An additional2@% will be addedo the coseffectiveness

by tax returns to the state budget by ghewing R&D activity.

When considering the impact size, the tax subsidy with the largest impact is the lowered social
security tax rate for all R&D employees. Also, the lowered income tax rate for R&D employees
and soci al s ec 300arengt fat bahind. Ouweitol simpligty amd thelguestion of
future social security compensation, the tax subsidy of choice out of these three, is the lowered
income tax rate for all R&D employees.

When targeting is considered, three tax subsidies standnamely the social security tax
ceiling for imported employeethe tax credit by R&D expenditure aritle tax base reduction

by the number of supplementary R&D employees. The first subsidy is important for knowledge
importation, the second for pure us@st eduction of the business enterprise sector R&D and
the third as an incentive for R&D employment growth.

For those R&D tax measures that require companies to be profitable in order to benefit from the
R&D tax incentive we propose that these should be caanmnted by R&D grants. In general,
R&D grants should be the driving factor for
existence.

For those measures that do not require the companies to be pedfitalge tax incentives) the
direct subsidies (E& grant3 could be complementary but should be very well targetedrds
specificobjectivesthat the tax incentive is unable to provide, ¢hgpurchase of machinery and
equipment. In any case, we propose that the selected R&D tax measure will ieatedndith

the EAS grants available to avoid the overlapping in terms of targeting objectives as R&D
grants and R&D tax incentives are generally substitutes.

As it is more difficult to keep track of foregone tax revenue than it is to keep tracudf
pockebd expenseswe find that tax audits during the first years of R&D tax incentive application
are essential to be carried out.

Our analysis showed that several tax incentives can be implemented in the Estonian income tax
system to encourage researald alevelopment. The short term costs as well as impact of
different incentives varywhich R&D tax incentive tamplementeventuallyhas to be carefully
contemplated consideringpw muchresourceshe government is willing to invest in R&D and

which costsor objectives are thgriorities

14

R &



I 1011 0 Yo (¥ o 1T ] o U 17

1.1 WRALIS RE&D?Z..ceieiiiiiiiiiii ettt e e e eeee e e e e s 19
1.2  Policy background for the analySiS............ccccuiiiiiiieeeiiiieeee e 20

2 Ré&D, knowledge and government interventiononceptual iSsues.................eeeeen...e. 22
2.1 R&D andknowledge accumulationspillovers and social welfare...................... 24
2.2 The political economy of SUDSIAIES...........uvvviiiiiiiiii e, 28
2.3 A primer on the theoryfaegulationi taxation and subsidies............ccccccvvvvvven. 29
2.4  R&D tax subsidies vs. direCt SUDSIAIES............oovuviiiiiieeniiiiieee e 31
241 Economic differences between tabsidies and direct subsidies................ 31

2.4.2  Administrative differences between tax subsidies and direct suhsidies...33
2.4.3  Political ¢eonomy differences between tax subsidies and direct suhsidies84

3 Overview of literature on the effects of R&D tax iNnCentives.........cc.cccovecvieeeninnnee. 35
3.1 Overview of empirical Iterature............cccoo i ceee e 38
3.2  Overview of R&D tax instruments used in different countries................c...c..ee. 40
3.2.1  Corporate iN0Me taxX INCENLIVES..........uuuiiiiieiiiiieemeiiiire e e e e e nneee e 40
3.2.1.1 Volume based INCENLIVES...........ueviiiiiiiiiiirreeee e eee e e e e e e e e e e ee e e e e e s seeseeneenneenees 41
3.2.1.2 InCremental iNCENTIVES. ........uuuuiiiiiiiiiiiiinnneeeeeeeeeeeeeeeeeae e e e e e s eeesaneennennnnnnned 44
3.2.2  Labour taXx INCENLIVES. .......cuiiiiieiiiiiiiiieeeiiiie e e e e e e e e enensseee e e e e e e e e e annes 46
3.2.3 Eligibility criterion for the R&D tax iNCENtIVES............cvvvvvviviiiiiimmnneeeeeeeennn. a7
3.2.3.1 R&D eXPENILUIE.......uvviiiiiiiiiiiiiiiiiimree e e e e e e e e e e e e eeeeee e e e e e eeesanee e a7
3.2.3.2 R&D PEISONNEL.....coiiiiiiiiiiie e 52
3.3 International experience on R&D tax inCentives.........cccceevveeiiiiiccceeeeevveeeeeeeee 56
3.3.1 N[0 0 PR 56
3.3.2  The Netherlands.........coooi it ean 60
R T B U 11 1 - - TP 62
R 0 S O o - To I- PP 66
3.3.5  The United KiNGUOM........cciiiiiiiiieeee e rmmme e 67
3.3.6 BeIGIUM. ... ammne e 67
3.3.7  Other country eValUatiONS............ccuiviiiiiiiieeeee e 70
3.4  Factors influencing R&D location..................oooiiiieeeiiiiiicccccccceece s eeeeee 2
4  Research and technologiaivelopment in EStonia................cccooooiieceiivviiiiininnnn, 75
4.1  Number of researchers in EStONIa...........ooouuuiiiiiieeeiiiieee e 75
4.2 Research and technological development investment inigston....................... 76
5 Options for tax subsidization of R&D in EStONIa...............uviviiiiimmieeeiieiiieeiiieieeeeee, 80
5.1 Possibilities for R&D Tax measures in the EU legal framework...................... 84
5.1.1 R&D measures vs. state aid rules............oooo oo 84
5.1.2 R&D tax incentives vs. EU Treaty freedoms...........cceeiiiiiiiiccceeiiceeeeeee, 87
5.2  Options for R&D tax incentive in the current Estonian tax environment.......... 90

5.2.1  Selection of R&D tax incentives for Estonia based on international expefénce

5.2.2  Selected R&D tax incentives for Estonia and implementation.................. 92
5.2.2.1 Corporate income tax iINCENLIVES........ccceeviiieiiie i eeens 93
5.2.2.2 Wage taX INCENTIVES. ......ceiiiiiiiiiiiiiiiieeeee e 101

5.2.3 R&D Expenditure definition for Estonian purposes............ceeevvvvvevieeenennn. 104

5.2.4  R&D personnel definition for Estonian purposes............cccccovvvivieecnnnnnnns 106

525 Tax avoidance under R&D taX iINCENLIVES...........uvurireriiiiimeeieeeeeeeeeeeeeen, 108

5.3  Qualitaive and quantitative implications of different options.......................... 111
5.3.1  Assessment methodology and background...................ooeeeiininnns 113
5.3.2  Corporate inCOm taX iINCENTIVES.......ccoiiieie e eeeee s 116

15



5.3.2.1 Corporate income tax base reduction by the number of R&D employé&é8

5.3.2.2 Tax credit by R&D eRenditure................coovvviiiiiieeeiccc e 121
5.3.2.3 Corporate income tax exemption of income on royalty sales............. 124
5.3.3  Wage taX INCENTIVES. ......ccooiiiiiiiiiiii et 126
5.3.3.1 Reduction of withholding income tax on Wages............c..ccccvvviemernnnnee. 127
5.3.3.2 Reduced rate of SoCial SECUNY LAX........ccvirieriiiiiiiermriiieeeie e e 130
5.3.3.3 Ceiling on social SECUNLY taX...........cevviieiiiiiiiieeeiiee e 133
5.3.3.4 Ceiling on social security tax for imported workets............................. 137
5.3.3.5 Social tax ceiling for all emplOYees...........covvvvvviiiiiiieeeiiei e, 139
5.3.4  Summary of qualitative and quantitative analysis...........ccccccccovviccerrinns 140

16



1 Introduction

KPMG Baltics AS, TTU professdfarsten Staehr and PRAXIS Center for Policy Studies, with
contributions by Marek Tiits (lnstitute of
Tartu), have prepared this report at the request of the Ministry of Economics and
Communication in ordeto provide an analysis regarding possible tax measures for the
promotion of research and development (and innovation) (R&D) activities in Estonia.

The current report gives an overview of R&D tax incentives implemented in various countries
around the wod, a selection of incentives that could be implemented in the Estonian tax
environment and their impact on investment to research and development. In addition, the report
identifies Estonian tax policy measures that could help to promote R&D activittesnpianies,
increase the number of high added value jobs and seieteresive companies.

According to the OECLEstoniais considered to have one of the most open and competitive
economies in the worfdHowever, the majority of foreign direct investmeimsEstonia have

been made to areas with low R&D capacity. Inbound investments have been oriented mainly to
sectors the primary orientation of which is directed to domestic consumption and which have
low export capability. Of the inbound investments of 288722% were made to financial sector,
26.8% to real estate sector and 13.4% to wholesale and retail sector. Only 14.6% of the
investments were made into production sector. The actual R&D activities in Estonia are rather
modest. The Estonian R&D strategyrgues the targets of R&D expenditure compared to the
GDP to be 1.9% in 2010 and 3% in 2014, whereas the private sector R&D expenditure capacity
targets are 0.9% and 1.6% respectively. In general, the R&D expenditure has steadily grown
over the past few yea.

The growth in Estonian R&D has been quite intense (approximately 25% per year during 2000
2007Y. However, the growth in the amount of qualifiszbearchersind engineers has been
problematic. According to the Estonian R&D strategy the target is t@wect8 full time
researcherand engineers per,d00 occupants in the range of-18 years of age by 2013. In
2007 the respective characteristic was 5.37. An important role in the promotion of growth in the
amount ofresearcherand engineers is the creaatiof initiative through offering attractive jobs

in the private sector and growth in the demand for qualified workforce.

The challenges that Estonia faces are shortage of qualified R&D perslmmweiumber of

R&D intensive business and low level of beiness R&D investmerits In this report we
analyse these issues and seek the answer whether the establishment of R&D promoting tax
measures could be feasible in order to overcome those.

One should note that the spending (whether on R&D or otherwisey dirathof expenditure is

not a goal in itself, if it does not create additional value to the economy and the society.
Therefore, we have targeted our research not only to finding potential R&D tax measures which
would simply increase the R&D expenditurei lvhich would also provide the highest benefit

for the economy and society through creation of new jobs, attraction of investments and
consequently increasing consumption and tax revenues and GDP.

Z0OECD (2009): AEconomic Survey of Est mfostax 2
productivityo,http:// www.oecd.org/document/
.html

% Public procurement document

* OMC Policy Mix Review Report, Country Report, Esto(8807), http://ec.europa.eu/invest-
research/pdf/downloadnfomc_ee_review_report.pdf
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We have prepared this report by conducting an overvietheaufretical international literature,
empirical literature, and countmgvaluationstudies In addition, we have made qualitative
analysisand astatistical analysis of R&D tax incentives some occasions, we have also used
expertopinionsfrom foreigh KPMG offices.

We would | i ke to thank Mihkel Randr ¢ ¢t and
and Communication and Lemmi Oro from the Ministry of Finance for the@ful comments.
All the remaining errors are sole responsibility of the authors
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1.1 Whatis R&D?

The most authoritative definition of Research and Development comes from OECD Frascati
Manual, published in its first edition 45 years ago. For today, the guidelines of the Frascati
Manual have becoméde factostandard for both for colldag and analysing the research and
development activities across the globe.

The latest edition Frascati Manual proposes the following basic definitions.

fResearch and experi ment al devel opment (R&D)
systematic basis iorder to increase the stock of knowledge, including knowledge of man,
culture and society, and the use of°> this stock

Frascati Manual distinguishes also between basic research, applied research and experimental
dewelopment Distinguishing between the three is not, however, particularly important for the
purposes of the current work. It is much more important to note that the Frascati Manual
distinguishes explicitly between R&D and a number of closely related tatjvsuch as for
example education and training, general purpose data collection, specialized health care, policy
related studies and routine software development, etc.

In recent years, it has become a common misconception to treat R&D and innovation as
synonyms. We would therefore |Iike to draw the
according to Frascati Manual, a much broader term that may include R&D but does not need
necessarily to do so:

ATechnol ogi cal i nnov the scientific, dechnological, orgasisatianale al |
financial and commercial steps, including investments in new knowledge, which actually, or are
intended to, lead to the implementation of technologically new or improved products and
processes. R&D is only orf these activities and may be carried out at different phases of the

i nnovati dn process. 0

Innovation is, thus, about successful introduction of something new and useful. The emphasis is
of innovation is on actual introduction and application of novelswaf doing things.
Innovation may include R&D, but it does not have to do so.

The rest of the report will focus on the promotion of R&D and not so much on innovation as
R&D is considered as one of the primamputs to innovation.

® Frascati Minual (2002)fProposed Stalard Practice for Surveys on Research and Experimental
Development, Organisation folEconomicCo-operation andevelopments" edtion. p. 31.

® Basic research is defined as theoretizatk undertaken to acquire new knowledge, without any

particular use of it in view. Contrastingly, applied researdirexted primarily towards a specific

practical aim or objectiveExperimental development is defined, chain link model, as the following

logical step, whereby the existing knowledge is used for producing new materials, products, processes or
servicesR&D covers both formal R&D in R&D units and informal or occasional R&D in other units.

" Frascati Minual (2002)fProposed Stalard Practie for Surveys on Research and Experimental
Development, Organisation folEconomicCo-operation andevelopments™ edtion, p. 18.
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1.2 Policy background forthe analysis

Research and development are at the core of the knowledgel society model in developed
countries. Knowledgbased society is constantly developing, sustainability of the society is
based on creating and using knowledge aimed at efficipptabon of the society and
innovative economy, to increase welfare of the pebple.

Well-designed tax and expenditure systems that promote an efficient allocation of resources are
a necessity for the public sector to make a full contribution towards gravatemployment,
without jeopardizing the goals of economic stability and sustainability. This can be achieved by
redirecting expenditure towards growghhancing categories in line with Lisbon Strategy such

as R&D. A key priority for the EU and the Estanieconomy is to ensure that tax structures and
their interaction with benefit systems promote higher growth through more employment and
investment,

Estonian RD&l Strategy 2002 0 1 3 A Knboawsleedig&st oni a0 focuses
development of the sotieby means of R&D&I. It contributes to achievement of the goals of
Estoni aés ml adreg el opment strategy #ASustainabl e
Strategy (the strategy for growth and jolfs).

R&D needs skilled people and a competitive infrastructe clear orientation
needs and opportunities as well as stable increase in financing. Challenges facing Estonian
entrepreneurship and economy include increasing productivity as well as high added value
export, creation of cooperationtm@rks that encourage innovativeness; and a challenge for the
public sector is to value the knowledgased approach and design compatible peatieking

processes$

As for general indicators of implementation of the strategy, the total expenditure orchiesea
and development is planned to be increased to 3% of GDP by 2014, of which the business sector
research and development investments cover more than a half (1.6% of GDP). The proportion of
employees involved in research and development has to increBisedearchers and engineers

per 1000 employees and the productivity of enterprises per employee has to reach 80% of the
average of the European Union 25 member states (EY 25).

So far, expenditure on R&D has been increasing stable. Although in 2007Idheevaf R&D
investments, measured as a percentage of GDP decreased from 1.14% {8 th#l8eminal

growth of the investments was up to 15%. On the other hand, this is three times less than in
2006 when the nominal growth was up to 45%.

8 KNOWLEDGE-BASED ESTONIA Estonian Research and Development and Innovation Strategy
20072013 http://www.akadeemia.ee/_regitory/File/ALUSDOKUD/Knowledge
based%20Estonia%20II.pdf

® COMMUNICATION FROM THE COMMISSION TO THE SPRING EUROPEAN COUNCIL.
INTEGRATED GUIDELINES FOR GROWTH AND JOBS (20a810) including a COMMISSION
RECOMMENDATION on the broad guidelines for the ecomopolicies of the Member States and the
Community (under Article 99 of the EC Treaty) and a Proposal for a COUNCIL DECISION on
guidelines for the employment policies of the Member States (under Article 128 of the EC Treaty)
(presented by the Commission)

Y KNOWLEDGE-BASED ESTONIAEstonian Research and Development and Innovation Strategy
20072013 http://www.akadeemia.ee/_repository/File/ALUSDOKUD/Knowledge
based%20Estonia%20II.pdf

bid.

2 bid.

3 http://pub.stat.ee
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As concluded in Ewpean innovation scoreboard 2008, Estonia is one of the Moderate
innovators. Innovation performance is just below the EU27 average but the rate of improvement

i's above that of the EU27. Rel ative strengths,
are in finance and support, firm investments, linkages and entrepreneurship and innovators and
relative weaknesses are in throughputs. Over the past 5 years, finance and support and firm
investments have been the main drivers of the improvement in innoyaiéormance, in

particular as a result from strong growth in private credit (16.8%), business R&D expenditures
(20.0%), norRR&D innovation expenditures (29.3%) and community trademarks (17.6%).
performance in innovators has remained stdble.

4 European innovation scoreboard 20@®mparative analysis of innovation performance.
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2 R&D, knowledge and government interventiori conceptual issues

This chapter discusses a number of conceptual and theoretical issues regarding the impact of
R&D on societal welfare and the possible rationales for government intervention. Investment in
R&D entails cost and possible benefits; additional R&D investments are warranted to the
extent that their benefits to ety outweigh their costs.

As other types of investments, investment in R&D is undertaken by firms in the expectation that

the investment brings fute benefits in the form of lower production costs and/or higher
revenues. Private investment in R&D may, however, be below the optimal level as seen from
societyds viewpoint. First, the knowl edge deri
bring berfits to those. These spillover or externality effects are not taken into account by the
individual firm. Second, the return to R&D investments is inherently very uncertain and this

may make it difficult for firms to obtain external financing, simply beeapossible lenders will

have even less information about the future return to the R&D investment than the firm
undertaken it.

The possibility of underinvestment in R&D in a market economy suggests that government
intervention may be welfare enhancing.major problem in this context is that the socially
optimal level of R&D investment is extremely challenging to estimate. R&D spillovers typically
manifest themselves over a long period of time and may play an important role for tertong
growth of an eonomy. The spillover effects likely vary across different economies, dependent
on their size, openness and development level.

The problems regarding the quantification of the benefits imply that it is impractical to apply
standard cost benefit analysikie@n assessing government policies aimed at stimulating private

R&D. Instead, studies frequently focus on #ffectivenessf various government policies, i.e.

the immediate effect of government policies on different measures of R&D activities. Such
assessients of effectiveness are also undertaken in this report, but their limited value for policy
analysis must be appreciated.

The difficulties assessing the societal effects of government programmes supporting private
R&D also have policy economy repercuss. Gains from government subsidies are
concentrated while the costs are dispersed; the potentially gainers have an incentive to exert
political influence with the possible result that the subsidisation end up exceeding the socially
optimal level.

The gowernment can employ a number of policy instruments in order talstenprivate R&D
One important issue relates to the differericesd similarities between direct subdies and
tax subsidies, and under which circumstances one of them is preferdgleead/there are some
differences between tax subsidies and direct subsiliesonomic termshe main differences
relate to the institutional setup and administrative procedures of the two subsidisatiodsmet

The two different subsidy schemes mafeef R&D investment differently depending on the
underlying reason for the government intervention. If the main problem is that private firms
cannot obtain financing of their R&D investments, direct subsidies may be most effective as
they can immediate impve the cash flow in the firms. If spillover effects are the main concern,
there are no major differences in economic terms athessvo subsidisation methods.

Direct subsidies are arguably easier to target to particular (e.g. sector specific) oy rapidl
changing geernment objectives. Tax subsidisation is more suitable if the objective is-broad
based support to R&D activities within a relatively stable Baork. Some incentive problems
may more easily beddressed using direct subsidies than tax sidssidax subsidies are often
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tied to thecostsof all R&D undertaken, while R&D subsidies may more easily be tied to the
results of R&D and to inements in R&D costs.

The private firms may also have different behavioural responses to the two differsiay sub
schemes, possibly because of different infor ma
administrative costs and the firmsdé compliance
and the possibility of abuse are present irrespective of theechbsubsidy scheme.

The main conclusiornt® be drawrfrom this chapter are:
e R&D undertaken by one firm may spill over to other firms and bring benefits to those

e R&D is a risky business the return to R&D investments is inherently very uncertain and
this may make it difficult for firms to obtain external financing

e Private investment in R&D maybe below the opt
e The socially optimal level of R&D investment is extremely challenging to estimate

e Government interveitn in order to stinulate private R&Dmay be welfare enhancing

e The main methods for financing R&D are direct sdies and tax subsidies

e \Whereas there are some differences to the directididssand tax subsidies these can be
regarded as substitutes
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2.1 R&D and knowledge accumulatioi spillovers and social welfare

Research and development (R&D) can be defined as systematic efforts seeking to increase the
stock of knowledge, applicable to individual firms, person or society at ‘fargée
accumulation of knwledge through R&D and other means may be one of the most important
factors explaining sustained lobgrm economic growth (see Appendix). Thus, knowledge
accumulation is arguably of considerable importance for economic development and, hence, the
welfareof individuals over timé® Some authors argue that modern Higtome economies are

Aknowl edge economiesoO as they percei-adledknowl ed

at this development stage

Private R&D is mainly undertaken by business emterps e s ( Af i r ms 0) . Privat

R&D resembles otheinvestmentsundertaken by firmsn the sense that an initial outlet is
expected to generate returns in the future. An individual firm seeking tamisaxits value will
therefore have an incentite investmentin R&D up to the point where the additional costs
equal the dditional discounted expected return of the R&D.

The First Theorem of Welfare Economics posits that the allocation of resources in a market
economic equilibrium is efficient, i.ehat no redistribution of resources can make some
eoonomic agents better off without making some other agents worse off. The efficient allocation
has the feature that no resources are wasted and in this sense may be seen as desirable from
soci ety &tf TheiFieswlhaniem of Welfare Economics is therefdteroused as an
argument for government not to intervene in the functioning of a marketmgo The theorem

is, however, a theoretical abstraction and builds on a number of restrisiuengions,
including that al/l goods are fAprivateaogoodso
is costless and publicly available. These assumptions are clesrbatisfied in the case of
knowledge accumulation via private R&D. In particular, R&Dastment activities differ from

most other corporate investments in two of major Ways

Knowledge accumulation is characterised by substantial spillover (or externality) effects to
other firms and society at large and the effects are likely to mateaksea long time horizon

(see also Appendix). The spillover effects imply that the individual firm does not appropriate all
the rents from its R&D activities and therefore lacks economic incentives to invest as much in
R&D activities as would beasially optimal. In plain words, since the costs of R&D are borne

by the ndividual firm, but many of the benefits are attained by other firms, R&D may be-under
provisioned in private equilibrium. There are several spillover chafinels

e The main spillover channel ®&D activities emerges from the labour employed in such
activities. The individual firm incurs a significant risk that the departure of key personnel
would carry away a significant proportion of the investment in R&D. This phenomenon is
characteristicta he At aci t knowl edgeodo of |l abour , but
machinery. The fear of losing tacit knowledge to competitors may lead to a isodldptvel

YFrascati, M. ( 2dard Rrictice fér Burveys onsRestarct and Experimental

Dev el o p'fes.nQrganisatén for Economic @peration and Development.

'8 Rodrigues, M. J. (2003EuropeanPolicies for a Knowledge Econorrzdward Elgar.

7 Porter, M. (1990)Competitive Advantage of Natigriree Press

8 Myles, G. D. (1995)Public EconomicsCambridge University Press.

19 Selected other business investments, in particular investmentsaimiog and education of employees,

share many of the characteristics apte R&D.

®Crespi, G., C. Criscuolo, J. E. Haskel and M. S

FIl ows, and Spilloverso, NB ER Woof BEconangc RBearphe r , n o . 1
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of production of new knowledge; this is especially the case for industries or periite,of
which are characterised by high labour nhibyji

e The R&D spillovers may also take the form of competitors copying the designs or
functionalities of new products. The result would again be updwiision of R&D
invegment as the individual firm isnable to appropriate all rents derived from the
investments. The importance of this spillover effect will depend on the specific products and
the new knowledge / technology erdided in the products.

The other feature of R&D, which may lead to ungesvison of knowledge in private
equilibrium, is that even the private return to R&D activities is very uncertain and potentially
materialises over a long time. The uncertainty regarding the return of R&D activities implies
that it may be vidally impossible & finance such activities through private capital markets. The
capital markets may perceive that firms seek outside financing mainly to R&D projects which
have a low probability of becoming successful (yielding a high return). The result of such

Afadverlsect$ ond may be the absence of financi

possibly resulting in less knowledge accuaioh than socially efficient.

The marketimperfections discussed above (spillovers, adverse selection) suggest that the level
of R&D may be inefficiently low and, consequently, that government intervention may be able
to improve social welfare. It is important, however, to examine to which extent private market
solutions are able to address these problems.

One important example ofgivate solution to the spillovers problem is thasteringof firms

that employ highly skilled personnel with specific knowlédg€Eompnies that operate within
similar or related fields tend to cluster intwlustrial districtsand éfectively share @ommon

labour pool and possibly also other factors of production. Such regional clusters are often
chaacterised by a high level of knowledge accumulation, which has led to the theory of national
or regionalSystems of Irovatiorf>.

The marketimperfectiors discussed above (spillovers, adverse selection) suggest that the level
of R&D may be inefficiently low and it is improbable that private market solutions will fully
solve the problem of undg@rovision of R&D / knowledge accumulation. In any case itfis o
great interest to determine the optimal of knowledge accumulation as seen from the viewpoint
of society. In the likely event that the knowledge accumulation is belowothiallg optimal

level, government intervention may be able to improve social welfar

Knowledge accumulation, for instance through R&D activities, generally incur costsiétysoc
as resources are channelled into activities that do notdiect effects on welfare. The costs of
R&D imply that even if knowledge is undprovisioned inprivate equilibrium, there can also
be excessive accumulation of knowledge. In other words, the challenge is to find the optimal
level of knowledge accumulation and the esponding level of R&D activities. The answer is

2 Marshall, A. (1890)Principles of Economigdviacmillan; reprinted by Prometheus Books, 1920.

2 Lundvall, B-A. (1985):Product Innovation and UsdProducer InteractionAalborg Univesity Press;
Lundvall, B-A. (2007):Innovation §stem Research and Policy: Where it came from and where it might
go, Paper presented at CAS Seminar in Oslo, 4 Dbee
WWwWw.cas.uio.no/research/0708innovation/Lundvall 04126,

OECD (2005)Governance of Innovation Systenvolume 1: Synthesis Report, Organisation for
Economic Ceoperation and Development.
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the Samuelson rule of public (cemmip u bl i ¢ ) good pr ovpiusbiloinci nggo o dwshoe

refer to goods with positive sflver effects’.

The Samuelson rule states that the socially optimal level of knowledge accumulation emerges
where the sum of the marginal benefits of knowledge aatsndividuals (over all future time
periods) equals the marginal costs of providing the knowledge. This rule basivallyed the
common sense that society should continue accumulating knowledge as long as the total
benefits to society exceed the omcurred.

It is worth noticing that the projects or policies, which are financed through payments from the
government budget, usually carry an additional cost in excess of the actual payment. This is the
consequence of the government usually raisingemee through distortionary taxation.
Therefore, to reflect the true societal costs of projects or policies, the excess burden of the costs
financed by the government would have to be added. This reasoning leads tectiedso
Modified Samuelson rule whe the marginal benefits are computed as before but where the
marginal costs includes the (marginakcess burden incurred by the government when raising

the required revenue.

The Samuelson rules comprise the theoretical underpinning of modern sodibk ekt
analysis of individual projects or policy initiatives. In cost benefit analysis, the monetagsva

of benefits and costs in all future time periods are estimated and aggregated through the
cdculation of the net present value (NPV). The stathdate of accepting all (neaxclusive)
projggts or policy initiatives for which NPV > 0 is the practical application of the Samuelson
rules”.

In practice, however, it is nearly impossible to use costs benefit analysis to assess the effect on
social welfae of different paky schemes meant to stimulate private R&D. The main problem is
the considerable uncertainty with which both costs and benefits are estimated

e The direct subsidisation costs for the government (in the form of payouts or missing tax
revenue) may be assessed with some certainty, in particular if it is possible to provide
estimations of the likely takep of the subsidy. In principle, the private costsoeissed
with the increased R&D activity will also have to be included. These costbengettively
difficult to assess.

e The benefits are highly uncertain as they hinge on a long chain of effects from R&D
support, via knowledge production and knowledge spillovers to increased value added in the
future. The amount of knowledge generatedhie firms issui generishighly uncertain and
may depend on a range of factors, including the capacity of the firms engaged in the R&D
activitieg®. The benefits will pertain to the firm undertaking the R&D, but potentially also
to a large nmber of otherfirms (and individuals) in the economy. Moreover, the benefits

% Myles, G. D. (1995)Public EconomicsCambridge University Press.
24 perkins, Frances (199®ractical Cost BenéfAnalysis. Basic Concepts and ApplicatiphtacMillan.

“Kenneth, P. T. (2007): filnvestment Incentives. Gr o0\
Expl oration of Government Measures to Attract I nves:
International Institute for Sustainable Development (1ISD), Geneva, Slaitzk
http://www.globalsubsidies.org/files/assets/GSI_Investment Incentives.pdf
®Crepon,B. E. Duguet and J. Mairesse (1998): fAResearch,
Econometric Analysis at the Firm Level 0, NBER Wor ki |

Economic Research.
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are spread over time, arguably having effects in all future periods depending on the growth
dynamics generated. Thus, the horizon of the analysis may affect resultsgreatly

The upshot is thathe effects of different policy instruments are circumscribed by great
uncetainty regarding, leaving standard cost benefit analysis relatively impractical. Instead,
studies frequently focus on tledfectivenessf various government policies, in partiau the
shortterm effect of government policies on different measures of R&D activities. The studies
typically investigate the effect on private R&D spending of various government subsidies, all
measured in monetary units. Evidently, the value of sudtiestwof effectiveness for policy
analysis is limited as the effect is here interpreted as the spending on R&D, not the R&D results
obtained. Other studies examine the results in the form of patents awarded or measures of
knowledge accumulation reported fvate firms.

“Griffith, R., S. Reddi ng a nedosEffectiVemass oRam &&DeTax ( 200 1) :
Credit f &iscal Stidesvdl RX) no. 3, pp. 37399.
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2.2 The political economy of subsidies

The Samuelson rules stipulate the socially optimal level of knowledge provision, but it is
difficult to estimate this level with any degree of precision in practice. Such a setup occurs in
many circumstaces, such as (other forms of) industry protection or taxation ofidugls and

firms. The literature on the political economy of reform finds that the political processes may
entail that the actually implemented policies deviate markedly from the Igooiatimal
policies. Tax and subsidy schemes are likely to emerge from complex political processes and
the result can be either excessive or insufficienegament interventiofi

Given the characteristics of R&D subsidisation, the focus will be on cetaumoes that lead to

excessive government interventfdnAs other tax and subsidisation scheme, subsidisation of

R&D activities has redistributionalffects; this implies that some firms and individuals will

benefit even if the costs of subsidisation of R&ctivities exceed the benefits attained by

society. Using the political economy terminologyredt or taxbased R&D subsidisation has

the mtential to generateents among the relatively few recipients of such subsidies. The

prospect of btaining such ents implies that the potential recipients have incentives to influence

the political detsionmaking process with the aim to ensure that the subsidies are p&id out

The measures of rent seeking can takemd he form
of lobbying and potentially also Imery.

Meanwhile, the costs of the subsidisation will essentially be borne by all individualsiétysoc

(for instance in the form of higher taxes or reduced government services), but the costs per
individual are comparatively small. The individual has therefore little incentive to seek to
influence the political decisiemaking process, since measures in this direction are costly while
the perceived gains are small. In the end, the business interests exert subtlaetiee the
political process, with the possible result that the subsidisatoeeds the socially optimal

level.

It is reasonable to conjecture that excessive government activism is more likely itcbmeu

of the government policy is highly unc¢air®. If it is very difficult to estimate the social

optimal level of the government policy, it is easier to influence the political process as decision
makers would |l ack a Apoint of or i emthirgyt i ono . T
regarding theeffectiveness of different government policies or the (re)distributidifietts of

the policies.

BAlt, J., | . Preston and L. Sibieta (iu@fddFjscal AiThe Pol
Studies http://www.ifs.org.uk/mirrleesreview/reports/political_economy.pdf

“Grossman, G. M. and E. Hel pmesigan Hcdn@ncRpviewoligdr ot ect i on
no. 4, pp. 83850.

% 0Olson, M. (1965)The Logic of Collective ActigrHarvard University Press.

A1t, J., | . Preston and L. Sibieta (ifu@fsrscal AiThe Pol
Studieswww.ifs.org.uk/mirrleesreéw.
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2.3 A primer on the theory of regulatiofi taxation and subsidies

This section provides a brief introduction to selected topics within the theory of govérnmen
regulation. The main focus is on the targeting issues that arise when a government seeks to
implement policies meant to stimulate knowledge accumulation in society. The main insights

follow from the theory of corrective taxation / sutisation and theradely stated main rule is:

AShoot at the target and avoid collateral d ama ¢

The first point is the need to reconcile the number of objectives and the number of policy
instruments. Except in rare circumstaricessentially reflecting coinoihcesi the number of

instruments must exceed or equal the number of objectives if the objectives ardutly be

attained If the number of instruments is smaller than the number of the objectives, it will not be
possible to fully attain all of the objéees> Thi 8 nfyc pum nci pl ed may be i
case of policies meant to enhance R&D activities ancease knowledge accumulation, since

such policies often have many objectives. For instance, R&D support might aim to increase
knowledge in spefic sectors, to support employment and/or to attract foreigmect

investment. One policy instrument does not allow several goals to be fully satisfied
simultareously.

The tax literature distinguishes between two different types of taxes. Revenuge@erase tax

revenue for the government, while corrective taxes are meant to changhdk@br of firms

and individuals. The optimal taxation literature seeks to device the tax structurenmfiize

least burden on society. A main result is that nereetaxes should usually be as brbaded as
possible, while corrective taxes should be as focussed as possible. Tratjveotaxes should

target thespecifichehaviour that is sought affected, and preferably avoid taxes seeking to affect
behaviour idlirectly. If CO, emission is the problem, the tax should ideally be op&fissions

and not on broader activities such as heating expenses; the reason is that the broad taxation does
not give direct incentives for individuals and firms to choose less €fitting means of

heating and also causes behavioural changes that are unrelated to the intended behavioural
change (people freezing). The conception that the corrective tax shouldcstligcirget the
externality is someticm@tebabell ed the fdAlinkage

Evidentl vy, the |l inkage principle al momapplies
activities. The linkage principle suggests that the direct ebé@ed subsidy meares should be

targeted directly toward the objective. Broatiesed subsidies provide lesgéntive to change

behaviour and may also imply that firms or individuals would alter their behaviour in ways

which are not directly related to objectives. Thus, if knowledge acetiowlin society is the

objective, a subsidyckemes should seek to link the subsidy with the knowledge accumulation
objective.

Finally, the degree of regulatory subsidisation of an economic activity would ideally have to

reflect the societal befits of the spillovers generated by the acti¥ity oosely speaking, the

subsidies to each activity must be proportional to the benefits which the spillovers entail on

other firms and households in the economy. Within regulation theory thisegion is

someti mes |l abell ed t he the rcaniexa roft this mepdrt, they pri nc
proportionality principle has clear policy implications. It would entail modebsidies to

%2 Boersema, J. J. and L. Reijnders (20@8)nciples of Environmental Scieng&pringer.

%3 Baumol, W. J. and W. E. Oates (1988): The Theory of Environmental Policy, Cambridge University

Press.

¥sandmo, A. (1975): @ OptoifmeElxteaSwedidhiduinaisfrdo ,t he Pr esenc
Economicsvol. 77, pp. 8%88.
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knowledge accumulation with small spillovers and/or to knowledge accumulation with
spillovers having little societal value. It wallentail substantial subsidies to knowledge
accumudtion with large spillovers with large social value.

The preceding discussion of the theory of regulatory subsidisation can berssednin three
Aprincipleso: t he ¢ oun tleltandghe proportiopaiitypdrigle. Tieh e | i nk
counting principle warns against ov@mbitious goals in case few instruments arelakbgi or

the need to use many instruments in case of many goals. The linkage andiqrality

principles are closely relade essentially summarising different aspects of thatisol to the
government 0s problem of maxi mi s iomogic&ctvities.al wel f ¢

If the only market imperfection in the economy is (positive) spillover effects from kngevled
accumul ati on, then it -biestposdifbdlce esnuwcesaft § @micat t
subsidies are preciselinked to the spillover effects and setoportionally to the scietal

benefits attained for each type of knowledge. These regeiresmunderscore sommportant

limitations of government intervention in the presence of spillovers:

e First, it is often difficult directly to link subsidies to the spillovers. This is also the case in
the case of knowledge accumulation, where there iseasilly observed metric of
knowledge. Thus, in practice, subsidisation of knowledge accumulation will often be
indirect, e.g. by targeting different proxies of knowledge accumulation (e.g. patents) or the
costs of knowledge generation (e.g. R&D expendidur8sich indirect subsidisation will
generally lead to unintended behavioural changes with associated distortionary losses.

e Second, it is often difficult to pinpoint precisely the spillover effects and their societal
importance, as they may evolve over mayears and interact with other societal
develpments, cf. Section 2.2 and Appendix. By means of example, R&D in software may
lead to revolutionary new ways of communicating or yet another computer game. The
socially optimal subsidy is likely to differ maxdly across these two types of knowledge
accumulation, but challenging to ineptent in practice.

The discussion above shows clearly that subsidisation schemes in practice will bessaame di

away from the theoretical requirements for attaining the fiest solution. Targeting issues,

information prdlems, uncertainty, implementation costs etc. mean that regulation policies in

practice will never satisfy the linkage and proportionality principle. In practice, a subsidisation

scheme which is instituteid make society better off in the presence of positive spillovers will

always amount to a secchést policy. Unfortunately, even in theoretical models there are no

Arul es of thumbso regar di ng nstemeatnvouldbaeestie p ol i ci
evaluated individually, for instance using cbsnefit analysis as discussed in Section 2.2. This

is also the approach used when different subsidisation saispare assessed in Chapter 5.
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2.4 R&D tax subsidies vs. direct subsidies

Almost all countrés have numerous programmes aimed at stimulating knowledge accumulation.
The policy measures include the legal protection of property rights (patents, trademarks,
designs); support to education, libraries and broadband communication; public production of
R&D for instance universities and applied research institutes as well as a plethora of
subsidisation mgrammes targeting private R&D. Private R&D can be subsidised directly via
research grants and targeted suppag@mmes and/or via tax allowances ton§ engaging in

R&D.

This section discusses a number of issues regarding the choice of instrument(s) through which
to subsidise R&D activities. Ideally, such policies should be coordinated with other policies
meant to increase knowledge accumulation;ehmight for instance be more cadfective

means to stimulate knowledge accumulation than support to private R&D. However, to reduce
the dimensionality and complexity of the issuaglved, the rest of this section considers only
government subsidies private R&D.

The main question being addressed is under which circumstances tax subsidiesyelspe
direct subsidies, are preferable from the viewpoint of soclatyrinciple there is not much
difference between tax subsidies and direct sub&idiEise same rules campply regarding the
determination of the subsidies and the only difference is then whethelbtidysis paid out as
a tax rebate or as a direct transfer.

Most of the differences will relate to administrative and political economnuesssbut there
might also in practice be some differences ionemic terms.

In the end, only empirical studies can shed light on the suitability in practice of different subsidy
schemes; Chapter 3 provides surveys of the empirical literature and bringsuapy
experiences from around the world.

2.4.1 Economic differences between tax subsidies and direct subsidies
a) Tax liability vs. no tax liability

A main economic difference between direct and tax subsidies emerges when the recipient
business entity hasrtax liabilities from which the tax subsidy can be rebated. The absence of a
suitable tax liability could be the result of a business entity beingxampt (e.g. a research
institution owned by a philanthropic foundation) or of &ate firm havingndisui t abl e 0
liability.

The question is what constitutes a suitable italility. In principle a tax subsidy for R&D can

be tied to any tax liability of the firm, but in almost all cases where a tax subsidy for R&D has
been introduced in practice, ttex subsidy has been given as a deduction in taxabt®rete

income or a rebate in payable corporate income tax (see Section 3.3). In these cases, firms with
no corporate income tax liabilities will not be able to benefit from the tax subsidy in the shor
term. In the case of no corporate income tax liabilities, the value of a tax subsidy will depend on

% Brixi, H. P., C. Valenduc and Z. Swift (2004jax Expenditure$ Shedding Light on Government
Spending through the Tax System. Lessons from Developed and Transition CdDingadions in
Development series, World Bank.
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the rules regarding the carry over of accumulated deficits and/or tax assets across different
periods®,

b) Financing constraints

The financial situatio of the firm may affect the effectiveness of the two subsidy schemes. If

the private firms cannot obtain external financing of their R&D investments, direct subsidies
may be most effective; directly subsidies can be paid out at an early stage and thue thp

cash flow in the recipient firms. Tax subsidies will generally only be available with a lag of one
or two years and thus not entail immediate relief if financing constraints restraint the R&D
investments of the private firms.

c) Targeting of sukidies

It was argued above that tax subsides and direct subsidpsciple could address the same
government objectivesn practice however, the two subsidy schemes are applied differently,

in part because of different administrative and orggioisal frameworks. Therefore, the ability

of the two subsidy schemes to target various government objectives differs in practice. The
differences are related to the fact that the linkage and gropality principles being
impossible to satisfy in practice dmuse of information and monitoring probleths.

e Tax subsidies are generally targeted to #pendingon R&D since they often entail
deductions or tax rebates related to the costs incurred by thé firrmay therefore be
easier to use direct subsidies fietaim is to target theesultsof R&D, for instance by
awauding contracts contingent on a certain research problem being solved or a specific
technology being @/eloped.

e The taxation system is spelled out in laws that are passed in parliamesbvitofirms
and individuals need a stable tax environment to plan for the future. For these reasons, tax
laws cannot be changed very often and it is generally infeasible to target tax subsidies to
R&D priorities which change frequently. Thus, direct subsidigghirbe preferable in case
of specific or/and frequently changing R&Djectives.

e Most tax laws stipulate that the subject of taxation is a flow or stock of the variable,
measured within a given period. For instance, income taxes are levied on theifloanoé
within a given period; inheritance taxes on the stock of assets inherited. Likewise,
deductions are generally based on the flow or stock of the variable based on which the
deduction is calculated, but seldom ¢hanges from earliein such a variale® This may
suggest that tax subsidiion of R&D is most appropriately used when the objective is to

% These issues might be particularly important in the case of Estonia, where only distributed corporate
income is taxed and there, consequently, is no direct link between corporate income and corporate income
tax oligations. These issues are discussed in more detail in Chapter 5.

3" The findings correspond closely to those regarding correctiaidaxand have affinity to the

discussion on the use of marltetsed vs. compulsoryineme nt s. See, f2or Ki.n s(t2a0n0c6e),:

Environmental Taxes: An Introductory Analydiglward Elgar; Howlett, M. and M. Ramesh (1995):
Studying Public Policy: Policy Cycles and Policy SylstemsOxford University Press.

% There are, however, a few examples of tax subsidies beirtingent on R&D results. For instance,
royalty payments from patents are exempted from corporate income tax for 5 yeagapogs.

% Regardless, this report discusses in Chapter 5 a subsidy scheme entaliisigyapsradditional
knowledge worker mployed during a year.
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support the volume of R&D spending within a given period (within stipulated R&Bsy;

in this case the deduction or tax rebate is made to depend &®&ihespending within a
given period. In principle tax subsidisation could also be made contingémtrementsn

R&D sperding, but such rules are uncommon in tax laws and may also invite the firms to
engage in strategic tax thinking.

Overall, it may beconcl uded t hat t ax subsidisati on i s |
objective is broad support to R&D activities within a relatively stable framework. Specific
government objectives (e.g. specific or changing areas of R&D activities) may more readily be

met via direct subsidies. Some incentive problems may more easilyjdlessed using direct

subsidies than tax subsidies: tax subsidies tend to be tied to the costs of all R&D undertaken,

while R&D subsidies may more easily be tied to the results of R&Dt@amcements in R&D

costs.

d) Behavioural responses

Although it was argued above that tax subsidies and direct subsidies are very closges)bst
they may affect R&D activities differently dependent on the reaction of the firms to the different
subsidy schemes. A different behaviourasponse may rest on the schemes having different

features, but may al so rest on t h ebsidisationms 6 Kk n o\
methods as well as the administrative and managerial setup in the fiimsety difficult to

provide gener al deductions regarding the firms
metods.

e There are a number of arguments suggestingtéixasubsidisation is most effave. Firms
are continuously engaged in managany planning their taxes, so tax subsidies to R&D
activities may in this way become part of the overall management of a firm. This may also
imply that the information about the possibility of receiving R&D subsidies is readily
available. Tax subsidies atfeid down in the tax laws and therefore change relatively
sddom. This implies that firms may be able to take-liagsed R&D subsidies into their
long-term planning, while this might be more difficult with less predictable direcidialss
schemes.

e There ae also arguments suggesting thiitect subsidisation is most effectiv®irect
subsidies may be considered isolated events; the opportunity to attain extraordinary funding
may energise the managerial and technical resources of the firms. The application
procedures and the understanding that the firm receiving a subsidy will be scrutinised may
imply that the firm injects ample resources in the R&D effort. Direct subsidies that are paid
out at an early stage may also make it easier for eteditrained fims to allocate
resources to R&D.

2.4.2 Administrative differences between tax subsidies and direct subsidies

A main difference between tax subsidies and direct subsidies relates to the administrative setup
of the two schemes. In general, it is impossiblesteas the relative merit of the two schemes in
this context, but a number of points can be brought up.

e At the government leveldirect subsidyschemes will generally require the setup of new
administrative institutions and the builgp of capabilities atthese institutions. The
bureaucracy administrating the application procedures, selection between competing R&D
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proposals and subsequent supervision and evaluation is bound to be compleatiaaty rel
expensive.Tax subsidieglo not require establishment new government institions as
they will be administered by the tax authorities. However, in practice taxdswill
complicate the tax fings of the firms and therefore require additional resources, including
personnel with specialist knowledgetire area.

e At the firm level, the two subsidies schemes may are also entail compliance costs. The costs
of application procedures etc. may imply that tax subsidies are cheaper to comply with than
direct subsidies, but the costs are likely to depend closelythe specific rules and
administrative stipulations of the subsidy schemes.

e Any R&D subsidy scheme entails the risk of [
standing to benefit from such behaviour. Spending unrelated to R&D activities might for
instarce be reclassified as R&D spending with the aim of attracting subsidies. It is evident
that both tax and direct subsidy schemes require extensive monitoring, auditing and control
structures in order to restrain possible unintended abuse. One may conjeatudeect
subsidies will be easier to monitor and control than tax subsidies, given that the direct
subsidies frequently are awarded on an individual basis.

2.4.3 Political economy differences between tax subsidies and direct subsidies

Section 2.2 discussdtie political economy of the determination of subsidies in general. This
subsection extends the discussion by focusing on possible political economy differences
between tax subsidies and direct subsidies. The analysis is based on the finding that the more
uncertain and/or fAhiddeno the c ocaential wianers , the h
will be able to &tract subsidies via the political process.

o Direct subsidies, which appear in the government budget and is subject to direct
parliamentary srutiny, are relatively transparent and easy to observe. Tax subsidies, on the

other hand, reduce the tax intake bggest ot her wi
t hat tax subsidies wild.l be easier tspandiextr act
the risk of reglatory capture may thus be higher if tax subsidies are the favoured
instrument’.

e The risk of regulatory capture is particularly important in the context of a fast changing
economic environment. Changes in the economic environmententail that the optimal
level of R&D subsidisation or the entire subsidisation scheme changes. In these
circumstances, a taRased subsidisation scheme may be more difficult to scale back or
remove given that the costs of such a scheme are less tramsiiae of the direct
subsidisation scheme. Eventually, this risk will depend on the political and institutional
setup and the specificities regarding the subatidis schemes.

YAl't, J., I. Preston and L. Sibieta (2008): fAThe Pol
Studies, http://www.ifs.org.uk/mirrleesreview/reports/political_economy.pdf.
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3 Overview of literature on the effects of R&D tax incentives

This chapter fist discusses the empirical impact of R&D tax incentives on the level of R&D
activity on a high levelSecond, thehapter gives an overview of the R&D tax incentives used
by different countries by dividing these to corporate income tax incentives angr lgbo
incentives. As special rules are generally applied to R&D expenditure and R&D employees in
order to qualify for the tax incentive a general overviegiven also on those issues. Third, the
international experience we have identified with the apgibn of R&D tax incentives in
different countries is provided. Fourth, light is shed on the most important factors that influence
R&D location decisions made by multinational companies.

The main conclusions to be drawn from this chapter are:

e The socialrevenue of the tax incentives is equal to the social cost, i.e. one unit of money
spent on the tax incentive brings one unit of money spent on R&D

o Spillover effects can be expected which makes the R&D incentives favourable even if social
cost equals to sdal cost

e Direct funding as well as tax incentives are more effective when they are stable over time:
firms do not invest in additional R&D if they are uncertain of the durability of the
government support

o Direct subsidies and tax incentives are often usggther, because direct subsidies are a
tool for the government to channel the private R&D spending in the direction they feel it to
be necessary but tax incentives are used to promote the R&D spending without interfering
with its nature

e Most of the R&D ax incentives used by different countries aim at reducing corporate
income tax liability of the company incurring R&D expenses. The exact measures can be
volumebased, incremental, provide full or partial tax holidays or be combinations of the
aforementiord. The level of the tax incentive may vary in terms of company size

e The main corporate tax incentives used by countries to promote R&D activities are
enhanced R&D expenditure deduction from taxable income (also hamed as tax concession
or tax allowance),ax credit and tax holidays.

e R&D expenditure has to meet certain conditions in order to be qualify for the incentive.
Generally Frascati definition is followed anB&D expenditure is divided into three
categories: basic research, applied research and exymttal development.

e In addition, the tax meases can also be aimed atducing the overall tax cost of the
company (or even the individual) by reducing the taxes on labour.

e The main labour tax incentives used are reduced wage withholding tax, exeoistamal
security tax and personal income tax reduction or exemption.

e Countriesuse labour tax incentives order to ease the tax burden on R&D labdecause
R&D activities are rather labour intensive. In addition, labour tax incentives are generally
expected to increase the number of R&D workers.

e Two systems are used by OECD member countries to define and classify persons engaged in
R&D - classification by occupation and classification by level of formal qualification.
According to the OECD the classiition of R&D personnel should follow the principle that
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all persons employed directly on R&D should be couate®&D workersas well as those
providing direct services such as R&D managers, administrators, and clerical staff.

there have not been thatamy evaluation studies regarding the effects of R&D tax measure
in different countries carried out

Tax incentives used in different countries are difficult to compare as the preconditions
(economic situation, level of education etc) as well as existenothef policy measures

(e.g. direct subsidies) that may influence the outcome are very different. Hence, there is a
lack of comparative instrumespecific estimations.

The Norwegian studgn the effects of their R&D tax credit systestimated that for ery

NOK lost in tax revenue the R&D activity of a firm doubled. In that sense, the Norwegian
scheme seems to be succesahibn input additionality factor of around two is high

compared with what is commonly found in the international literature on ttié@uhlity of

tax schemesThe study showed that R&D share would have fallen without SkatteFUNN.
Based on wuser surveys, the firmsoé tot al cost
around 4% of the total tax deduction. The share for administratasis is 2%, which is

very modest.

The negative sides of the Norwegian tax credit aretti@tax credihas proven to resemble

more closely a subsidy scheme than a tax deduction scheme in practice which, calls for a
reconsideration of the suitability dhe organisation of SkatteFUNN as a part of the tax
system. In addition, because of small firms financing problems, changing the scheme to a
subsidy scheme provides a better liquidity effect than the current scheme which could make
it more attractive.There has been a fall over the years of the use of SkatteFUNN projects
suggests that it may be that the firms exhaust their innovatitive capacity at some point and
that there may not be a need for tax incentive on an annual basis. This gives reasons to
believethat direct subsidies could be more efficient as granted on the basis oTmeed.
innovations that the scheme mainly stimulates, are not of such a nature that major external
effects should be expected (the type of stimulated R&D more of new produdisnfoamd

not for market or production proces3he majority of accountants believe that it is difficult

to control whether the sums specified are actually spent on R&D. The most difficult aspect
is whether the specified mduours are realistic.

The Nethrlands survep n t he effects of the R&D empl oyees

shows that for every U0 | ost i nUdes'additioeal enue a
R&D expenditure per euro WBSO exceeds the costs directly attributable to the
impl ement ation of the regulation, such as tax

authorities (0. 02 a) and t he admi ni strative
administrative burden is therefore around 9% of the sub3idg. positive side of th&BSO

is thatmore than 50% of the user dare to tackle R&D projects with a higher risk profile,

perform R&D projects faster, plan R&D activities better, tend to keep R&D out of harm's

way in the event of spending cuts and perform more R&D internally anchcbtess out.

In addition, WBSO users achieve higher new product sales because of the increase in their

R&D expenditure, and ultimately also see growth in their gross produddprenefiting

from a cut in the wage costs, companies are able to reduaklyusignificantly and

automatically the cost of research.

From the somewhat negative side, the WBSO shavage effect of the R&D tax incentives
program. Part of the R&D tax credits get transmitted into higher R&D wages because of
inelastic labor supplysearch costs for scientists and engineers, incentives given to R&D
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employees or bargaining power of R&D employdémefficiency of the R&D tax incentive
program could be enhanced if the wage effect could be avoided.

The Australian R&D tax concessionastedone of the strongest impacts to the speed of the
projects. This has strong commercial implicatiobgcause speed-market is acritical
competency for sgessful new product developmeAtsothe R&D Tax Concession had
strong impacts (greater than 08 agreement) on behaviour including enhanced
commitment to R&D, changes to R&D management, changes to business strategy and
encouraging new collaboration with companies. The R&D Tax Concession also had a high
impact (greater than 50%) on product commelizition, new collaboration with
companies and the encouragement of new collaboration with universiliesugh a trend
analysis suggests a strong correlation between the availability of the R&D tax concession in
Australia and the steady increase in mesis enterprise R&D, some caution is needed in
imputing causationThe growth may have beehiven by the internationalisation of the
Australian economy in the 1980s and the resulting need for trade exposed companies to
innovate to be competitive, as oppdgo the effects of the Tax Concession.

A study on Canadian scientific research and experimental development (SR&ED) tax credit
system shows that the positive economic benefits associated with the SR&ED tax credit are
derived from the spillovers that oacwhen the benefits of SR&ED extend beyond the
performers themselves to other firms and sectors of the economy. These spillovers amount to
about 46 cents per dollar of tax expenditure and more than offset the costs of the credit.
Thus the SR&ED tax crediteates a gross economic gain of $1.11 for every dollar spent on

it, and a net economic gain of 11 cents per dollar.

In a survey studying the UK tax incentive over a thifcparticipantssaid that R&D tax
credits had enabled them to take on projects tlestded a longer time to pay off. A quarter
said that tax credits had enabled them to take on more risky R&D projects. One in seven
claimants felt that the R&D tax credit had either enabled them to attract R&D projects from
abroad or prevented R&D projeciom migrating to overseas facilities.

The BelgianR&D tax incentive turned out to be rather unsuccessful and was abolished in
2008. The evaluation study identified thmany firms do not use the different measures
because the associated administrativet @®$00 high compared to the potential benefit. The
procedure to receive support is tirnensuming, bureaucratic and lacking in transparency,
while the aid itself is too unsubstantial. Firms have called for a simple, transparent and
i usferri endl y $ecordy lsetaesm R&D is a leteym process, any kind of
government support should be available to the firm for many years, in a predictable and
stable mannerThird, the present incrementalsgm in Belgium wadescribed by all firms

as too small to inience significantly the cost of R&D activities.

The reviewed studies show that the most relevant R&D location consideratiomsidet
size, quality of R&D personnel and labour market flexibilityjality of scientific
institutions,legal framework andtber nontax conditions.

There is very little evidence that R&D tax incentives play a significant role on the R&D
location of multinational enterprises. Furthermore, pinpointing the most relevant tax
considerations that drive the R&D location would be higdmbiguous. In addition, there is

no reliable evidence that the R&D tax incentives have attracted R&D activities in high R&D
performing countries or impact the R&D location decisions of multinational enterprise
substantially.
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3.1 Overview of empirical liteature

Corporate taxes exert a variety of effects on business behaviour. Empirical evidence assesses the
magnitude of these behavioural margins of taxation. By reviewing and using existing empirical
evidence, de Mooijand Ederveeh have computed for five dision margins the semi
elasticity’ of the total corporate tax base. They suggest that empirical studies on profit shifting
yield the largest tax base elasticiffed\Iso, studies on international investment responses yield
substantial effects, both via nginal investments and especially via discrete location decisions.

A few studies suggest that distortions on legal form might be substantial toepdned sermi
elasticity for financial leverage is relatively small. The five responses to tax cannoigg s
added since they depend on different tax measures. If the different tax measures would all
increase by 19%oint and we ignore interactions between responses, we would arrive at an
aggregte effect on the tax base -&1.

The relatively large elasiity of profit shifting may explain why countries engage in fierce
competition with their statutory tax rates in order to attract multinational profits. Indeed, there is
a steady decline in these rates over the last few decades. Moreover, the largeemvestm
responses may explain why governments engage in tax competition for mobile capital.
Especially average effective tax rdfeseem to have been falling over the last decade, which is
well understood by the large elasticity of discrete locations. Froorraative perspective, the
outcomes provide an argument for a neutral tax treatment of incomes earned in different legal
forms. Moreover, they offer an argument in favour of tax harmonisation if governments would
seek to minimize fiscal spillovefsvia proft shifting and international investment distortions.

As 1l ong as this harmonisation is not achieved,
tax rate reduction, possibly combined with base broadening or shifting tctantbéf.

It is important b note, that most surveys do not take into account the spillover effects of R&D
spending and crowding out effettsf government support. This is simply because these effects
are very complex and almost immeasurable.

““de Mooij, R. A., S.atkdelraxe een a(s200c8)t:i esCorApcRreader 6s
Findings. Working Paper 08/22. Oxford University Centre For Business Taxation.

42 Semielasticity compares a level change in one variable with a percentage change of the second
variable. In R&D spending caext, the level change of a tax rate is compared with a percentage change

of R&D spending, investments, wages etc.

43 Elasticity is the ratio of the percent change in one variable to the percent change in another variable. It
is a tool for measuring thegponsiveness of a function to changes in parameters in a relative way.
Commonly analyzed are elasticity of substitution, price and wealth.

4 Effective tax rate refers to the actual rate, the rate existing in fact. It is the amount of tax an individual

or firm pays when all other government tax offsets or payments are applied, divided by the tax base (total
income or spending). Both, average (the tax ratio) and marginal (the tax rate on the last unit of money) tax
rates can be expressed as effective tasrate

“ Spillover (or externality) of an economic transaction is an impact on a party that is not directly involved
in the transaction. In such a case, prices do not reflect the full costs or benefits in production or
consumption of a product or service. Tmgpact can be positive or negative. In the context of R&D

spending, innovations and scientific breakthroughs are a good example of a positive spillover, since the
beneficiary is not only the firm but potentially, other firms and consumers.

“deMooi,R A., S. Ederveen (2008): ACorporate Tax El ast
Findings. Working Paper 08/22. Oxford University Centre For Business Taxation.

4" Crowding out is any reduction in private consumption or investment that occurs becanseaéase

in government spending. If the increase in government spending is financed by a tax increase, the tax
increase would tend to reduce private consumption. If instead the increase in government spending is not
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Hall and van Reenerusing a sample oftudies, give a general conclusion, that the social
revenue of the tax incentives is equal to the social cost (tax money put to best use) or to put it in
another way, one unit of money spent on the tax incentive brings one unit of money spent on
R&D™. A similar conclusion is given by Bloom et'3lwho, using a panel of OECD countries,
found that R&D spending reacts to its own usest® change with elasticity around unity. Since
there is a significant variance over time and between countries, the fisealtivies are
effective. 10% decline in R&D useost has a 1% positive shaoun effect and a little under

10% positive longun effect on R&D spending.

Guellec and van Pottelsberghéound that both fiscal incentives and direct subsidies stimulate
private R&D investrrents, at least in the short run the longer run, direct subsidies are more
effective than fiscal incentives. This is probably so because direct subsidies lead firms to launch
new projects, whereas fiscal incentives mainly induce firms tele@te ongoing projects.
Apart from this principal result, three features seem to differentiate the effectiveness of these
policies across countries.

First, countries that provide a level of subsidies that is too low or too high stimulate private
R&D lessthan countries with an intermediate level of subsidisation. Indeed, the returns to
government financed R&D seem to have an invertesh&pe, increasing up to a subsidisation
rate of about 15 per cent, and decreasing afterwards. Over a level of 30 pexddéitnal

public money is likely to be substituted for private R&D. Second, countries with more stable
fiscal and subsidisation policies are more likely to be effective than countries with less stable
policies. Third, the two policy tools are substigjtevhich implies, that the increased use of one

of them reduces the effectiveness of the other.

The major results of another study conducted by Guellec and van PottelSbemgh¢he
following: direct government funding of R&D performed by firms has a tpasieffect on
business financed R&D (except if the funding is targeted taavalefence activities);ak
incentives have an immediate and posigfiect on businesBhanced R&D; drect funding as

well as tax incentives are more effective when they atalesover time: firms do not invest in
additional R&D if they are uncertain of the durability of the government support. Direct
government funding and R&D tax incentives are substitutes: increased intensity of one reduces
the effect of the other on busiseR&D. The stimulating effect of government funding varies
with respect to its generosity: it increases up to a certain threshold (about 10% of business
R&D) and then decreases beyond. Defence research performed in public laboratories and
universities crows out private R&D. Civilian public research is neutral for business R&D.

accompanied by a tax increase, goveent borrowing to finance the increased government spending
would increase interest rates, leading to a reduction in private investment.

“Hall, B. and J. van Reenen (2000): AHow Effective
Evi dence.Rolic\®sear ch

““Bloom, N., R. Griffith, J. van Reenen (2002): ADo
countries 19701 997 . 0 EIl sevi er . Jour nal of Public Economics,

0 Usercost (of R&D spending) is the change in the value of an asset to the, awifies case, the R&D
spending. The way that R&D incentives work, is by reducing theagstrof the R&D spending,

meaning that the government, directly or indirectly, participates in the spending, making it cheaper for the
firm.

*Guellec, D.,B.van®t t el sberghe (1999): ADoes Government
Economic Studies, No. 29, Paris. 5
2Guellec, D., B. van Pottelsberghe (2000): AThe

STI Working Paper 2000/4, OECD, Paris.
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3.2 Overview of R&D tax instruments used in different countries

As previous analysis showed R&D tax measures are introcameslise of high risk of R&D
activity companies under invest R&D (the public returns of R&D investment exceed those of
the private return). However, &&D investments are estimated to generate large-cyeit
effects to societyand R&D tax incentives increase the private rate of return of the R&D
investment by e duci ng t he c 0 mpthesey Measurds &ae urdertakers by
govenments

Direct subsidies are an alternative widely used method for promoting R&D. These can be in the
form of grants, government contracts or public procurements. Usually, subsidiesaxan
incentives are used together, because direct subsidies are a tool for the government to channel
the private R&D spending in which ever direction they feel it to be necessary. Tax incentives
are used to promote the R&D spending without interfering ustnature.

Most of the R&D tax incentives used by different countries aim at reducing corporate income
tax liability of the company incurring R&D expenses. The exact measures can be-balsee
incremental, provide full or partial tax holidays or cimbinations of the aforementioned. In
addition, various differences exist in terms of the conditions for the eligibility of decreasing the
corporate income tax liability of the company such as eligible expenditures, seeking for prior
approval to the R&D ijects from the government, territorialization issues etc.

There mayalsobe variations to the target sectors (e.g. biotech, IT) or differences to volumes of
tax incentives as per the size of the companies (aimed atsStarger companies). In broad,

the tax measures used in different countries can be divided into two groups: measures that are
dependent on the current volume of the R&D expenditure and measures that are aimed at
increasing the R&DExpenses that qualify for the R&D tax incentives vasyritry-by-country

as well. However, in the EU most of the R&D expenditure definitions follow or are moving in
the direction of the definitions provided in the Frascati Matiual

In addition, the tax measures can also be aimed at either reducing corpmate tax liability

directly or decreasing the overall tax cost of the company (or even the individual) by reducing
thetaxesonlaboubDi f f er ent countries use different defi.
under the R&D tax incentive. The aforementid issues are also touched upon in this
subchapter.

3.2.1 Corporate income tax incentives

Most of the investigated countries provide for volume based incentives for R&D expenditure.
There are also several countries that use incremental incentives or theatmmboh both. In
addition there may be several ceiling set to different incentives Tibedmaincorporatetax
incentives used by countries to promote R&D activities are enhanced R&D expenditure
deduction from taxable income (also named as tax concessiar allowance), tax credit and

tax holidays.Below we have outlined the core elements of corporate tax incentives we have
identified at the course of country policy screening.

%3 FrascatManual (2002)fProposed Stalard Practice for Surveys on Research and Experimental
Development, Organisation folEconomicCo-operation andevelopments™ edtion.
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3.2.1.1 Volume based incentives

e Enhanced deduction

There are countries that prde for a more than 100% deduction of R&D expenditure reducing
the companyods taxable income (income tax base)
E.g. in UK R&D expenditure can be deducted by 130% and Small and Medium Sized
companies can deduct 175% of R&D expémdiwhere the expenditure is capital in natfife

UK this incentive is often referred to as research crettit)india a deduction of 150% of
scientific research expenditure incurred (excluding expenditure on cost of land or building) is
available on irhouse research and development faéilitin case of R&D work outsourced to

an Indian company the deduction is 128%n China 150% tax deduction is also available on
qualified R&D expenses incurred during the current year, if such R&D expenses doeot giv
rise to the formation of intangible assétsSingapore also provides for a 150% deduction of
actual expenditure on R&D carried out in Singapbi@ompanies in Malaysia may deduct up to
200% of the eligible R&D expenditure against their business incolme RED activities must

be carried out in Malaysia for the benefit of the Malaysian operatioFsailand also offers
200% deduction of R&D expenditure paid to the above government or private agencies,
including expenditure on R&D conducted internalAustralia allows for 125% of R&D
expenditure deduction for companies that can be claimed against taxable incomanifiubke

R&D expenditures exceeds AUD 20,00 (ften referred to as tax concession as%ell

In Austria an allowance of 125 % is granted basedhe costs related to certain research and
experimental activities.

e Tax credit

Several countries provide for tax credit on R&D expenditure that is dependent on the volume of

R&D expenditure. Tax credit is applied by directly deducting the creditablaunt (a % of

R&D expenditure) from the company6s income t ax
paid. Tax credit can be refundable or a@fundable Refundable tax credits can reduce the tax

owed below zero, and result in a net payment to tkgaiger beyond their own payments into

the tax system. A nerefundable tax credit cannot reduce the tax owed below zero, and hence

cannot cause a taxpayer to receive a refund in excess of their payments into the tax system.

Some of the countries apply deds or thresholds on the creditable amounts.

*KPMG LLP (UK) (2008) Anvestment in the UK. The corporate tax regime
https://portal.ema.kworld.kpmg.com/tax/Member%20Firm%20Publications/Investment%20in%20the%?2
QUK %20-%20CT%20reqgime%20289620Feb%2008.pdf
®KPMG in India (2008): Alnvesting in Indiabo,
https://portal.ema.kworld.kpmg.com/tax/Member%20Firm%20Publications/Investing%20india.pdf
KPMG ( 2 0 OR&P inceritives and servicésadding value across ASPAC |
?}tp://www.kpmg.com.au/PortaIs/O/ASPAC_TaxR&D_SummaryBrochure.pdf

Ibid.
*% |bid.
*%pid.
% |bid.
®lExpert Group on R&D Tax Incentives Evaluation (2008): "Comparirgtites in R&D Tax
I ncent i v e shttfE/leaeurapa.euiingesid ,
research/pdf/download_en/rd_tax_incentives_expert grewort2008_rtd_finall.pdig 45.
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https://portal.ema.kworld.kpmg.com/tax/Member%20Firm%20Publications/Investment%20in%20the%20UK%20-%20CT%20regime%202008%20Feb%2008.pdf
https://portal.ema.kworld.kpmg.com/tax/Member%20Firm%20Publications/Investing%20in%20India.pdf
http://ec.europa.eu/invest-in-research/pdf/download_en/rd_tax_incentives_expert_group_report2008_rtd_final1.pdf
http://ec.europa.eu/invest-in-research/pdf/download_en/rd_tax_incentives_expert_group_report2008_rtd_final1.pdf

Canada offers a R&D tax credit of 35% of up to $ 2 million and 20% on any &desisnd

also applies R&D tax credit of 20% in excess of baseline expenditure. Japan offet2 %0é6

tax credit of R&D experitlre with the maximum creditable amount of 30% of the annual
corporate tax liabilit}’. In South Korea 7% of the purchase price of the qualifying R&D
equipment can be used to offset against corporate tax liabiliti@sldition, &penses incurred

by a R&D centre of a company engaged in a business can be eligible for a tax credit if they fall
under the scope provided by relevant laws. The amount of the tax credit for small and medium
sized companies is 15 % of the eligible expense amount. Fersnmadl andmedium sized
companies, the tax credit is 6 % of the eligible expense amount in maximum. A Korean
enterprise may opt for incremental incentive instead of tax credit (please see Btltay.

credit of 30% is also available in Taiwan. Tax credit incentindglalta are provided for on a
project basis and need prior approval. Different rates apply on a project and company size basis,
ranging from 35%75% of the eligible cosfS. Australia is considering the implementation of a
R&D tax credit system of 45% fundable tax credit to firms with a turnover of less than $20
million per annum and a 40% tax credit to firms with a turnover of $20 million or more per
annum instead of current R&D tax concession to be implemented in22a1§. France offers
research taxredit of 30% on first 100 million euro as of 2008. As an alternative for enhanced
deduction, Austria provides for a 8% tax creblibrway offers a general tax credit of 18% and a
higher credit of 20% for small companies.

e Lower income tax rate

There areseveral jurisdictions that also exempt R&D companies from corporate income tax
(offer tax holidays) or considerably lower the applicable tax rate.

In the Republic of Korea, R&D companies located in foreign investment zones are exempt form
national corpaate income tax for first 3 or 5 years and tax liability is reduced to 50% for the
following 2 years. Local corporate taxes may be applied and there are several conditions in
terms of the foreign investment volume as well as number and qualificationeshfileyees’.

In India,incometax holiday for thdirst 5 years of operations is granted for 100% of profits, for
next 5 years of operatioris50 % of profits and 5 years of operation$0% of profits (as
credited to specified reserve). The incentive vailable for companies engaged in specific

2KPMG LLP (Canada) (20®®):;, ATax Facts 2008
https://portal.ema.kworld.kpmg.com/tax/Mem#xt0Firm%20Publications/2008
2009%20Tax%20Facts%2620Canada.pdf

®KPMG Tax Corporation (2008): ATaxation in Japan 20
https://portalema.kworld.kpmg.com/tax/Member%20Firm%20Publications/Tax%20Facts%20
%20Japan%202008.pdf

# KPMG (2008): AR&Diaddengivebuandcesessi ABRACO ,
http://www.kpmg.com.au/Portals/0/ASPAC_TaxR&D_SummaryBrochure.pdf

® Malta enterprise (2009) Al NCENTI VE GUI DELI NES. ®d Assistance for
Innovation, http://support.maltaenterprise.com/doc/ERDF/RD/ERDF.RD.1.pdf

% AusIndustry,

http://www.ausindustry.gov.au/InnovationandRandD/RandDTaxCredit/Pages/RDTaxCredit
FrequentlyAsked@estions.aspx

PMG in Korea (2007): Alnvestment in Koreabd,
https://portal.ema.kworld.kpmg.com/tax/Member%20Firm%20Publications/InvetA®in%20Korea

%202007.pdf
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https://portal.ema.kworld.kpmg.com/tax/Member%20Firm%20Publications/Tax%20Facts%20-%20Japan%202008.pdf
https://portal.ema.kworld.kpmg.com/tax/Member%20Firm%20Publications/Tax%20Facts%20-%20Japan%202008.pdf
https://portal.ema.kworld.kpmg.com/tax/Member%20Firm%20Publications/Investment%20in%20Korea%202007.pdf
https://portal.ema.kworld.kpmg.com/tax/Member%20Firm%20Publications/Investment%20in%20Korea%202007.pdf

sectors (e.g. pharmacedticals) aschoul d be setup in & TSpeci al
corporate income tax rate for Regional Operating Headquarters of foreign companies registered
in the Philippines and engagedR&D activities is reduced from 35% to 16%

Any new undertaking or new business carried out by a company in Sri Lanka that invests not
less than LKR 2 million in R&D and the investment is made within 1 year from the
commencement of the undertaking bemefibm profits and income exemption (other than the
sale of capital assets) for a period of 5 years (3 years if activities commence 1 April 2008).
Upon the expiration of the initial exemption period, the company will be liable to income tax at
the rate of15 percent for every year of assessment theréafter Thailand certain R&D
companies are also exempt from corporate income tax for 8 years and extended for further 5
years of 50% exemption if the company engaged in biotechnology is located in a soignce a
technology park. Viethamese R&D companies also benefit from reduced corporate income tax
regime.

In Malta reduced tax rates applied to:

(a) newly formed companies taxable at a reduced rate of 5% on profits up to MTL 25,000 (EUR
10,733 = EEK 170,000) pemployee; and

(b) existing companies which will be taxable at a reduced rate of 10% on profits up to MTL
28,000 (EUR 12,020 = EEK 188,000) per employee.

However, these incentives were regarded ascoompatible with state aid rules and abolished
as of D09.

¢ Intellectual property related incentives

Intellectual property related incentives have become increasingly popular during the past years.
There are various ways that the countries have adopted such incentives.

In Singapore tax exemption of foreigourced royalties or interest received is available for 5
years. The foreigisourced royalties and foreigourced interest must be used to fund R&D
activities and the resulting intellectual property must be owned and commercialized by the
approved Singapetbased companf.

The Luxembourg intellectual property (IP) tax regime is effective as from January 1, 2008. The
hallmark of the IP tax regime is an 80 percent exemption on royalties and capital gains deriving
from many types of IP. Companies benefitingm the new regime would be subject to an

effective tax rate as |l ow as 5.72 percent on
reduced by fAdirectly rel atdewh$f> expenses, depreci
A speci al regi me, bekérrewdstonasotheedpianhenhs

January 2007 for income from s@ifoduced patented intangible assets. The regime does not

®KPMG (2008): AR&D i inacdednitnigv evsa |l auned ascerrovsisc eAsSSPACO
http://www.kpmg.com.au/Portals/0/ASPAC_TaxR&D_SummaryBrochure.pdf
69 |
Ibid.
"KPMG (2008): AR&D dsinacdednitnigv evsa | auned ascerrovsisc ASPACO
http:/www.kpmg.com.au/Portals/0/ASPAC_TaxR&D_SummaryBrochure.pdf
71 H
Ibid.
2 bid.
"3 http://www.bnai.com/templates/maincontent.aspx?cat=304&obj=&country=1#a0b9d0g7w?2

43



apply to trade marks and logos but has been extended, albeit subject to a benefit cap, as from
2008 to cover intagible assets generally derived from R&D that benefit from the R&D
incentive regime for payroll tax. Under the patents box regime, the income attributable to
gualifying assets in excess of development costs, with a maximum of four times those costs,
benefis from an effective tax rate of approximately 70%

Belgian patent regime is applicable as of 1st of January 2008 which allows companies to deduct

80% of patent income from their tax base. Patent income will face a maximum effective tax rate

of 6.8% insted of general CIT of 33.99%. The deduction only applies for patent or extended
patent certificates and thus not for 0i ntangi
designs, knowhow or model§

e Donations to R&D institutions

Some countries also proddpreferential treatment of donations to R&D institutions or
partnerships between businesses and research institutions as higher spillover effects are
expected from science to business in this case. However, there is no empirical evidence on such
effecty6.

In Austria, donations in cash or in kind from a business enterprise for R&D purposes that are
made to a number of listed organizati@ml institutionguniversities, national museums, the
Austrian federal states and communities, the Austrian acadengjenice, societies operating

on a norprofit basis under certain circumstances) et&n be deducted from the income tax
base. The deductible donations are limited to 10% of the profit of the preceding fiscal year of
the donor7. Similar incentive is availablin Denmark wherebyngounts paid to a public R&D
institutions  (universities, hospitals, foreign public research institutions if member of
International Association of Universities, foreign institutions within the EU or the EEA which
are under public admistration) are eligible for 150% deductit® The Norwegian tax credit

has a general ceiling of up to NOK 4 million, however, if the project is carried out jointly with
an approved R&D institution, the ceiling is raised to NOK 8 milli@n

3.2.1.2 Incremental incetives

Several countries use incremental incentives that are aimed at providing enhanced tax credit or
enhanced deduction based on the increase in R&D expenditure. Incremental incentives are
generally used as complementary policy measures to volume bagethR&centives.

In addition to regular tax credit (please see above), Japan offers tax credit of 5% on incremental
R&D expenditure. If R&D expenditure is higher than 10% of the average sales proceeds, the

“"KPMG N: V. and KPMG Meijburg & Co (2008): Alnvest mel
https://portal.emaworld.kpmg.com/tax/Member%20Firm%20Publications/Investment%201r%20
%20Netherlands%202008.pdf

™irk Van Stappen, Andres Delanoy and Yves de Groote
Il ncome Deduction Creates Opp NTERNATIONALIBANSRER | nnovat i
PRICING JOURNAL, SEPTEMBER/OCTOBER.

®Czarnitzki, D. (2009)iscieficd R&D cdllabarationt Dratt eessionf or i ndust r
I BFD (2004) : ATAX TREATMENT OF RESEARCH & DEVEL OPMI
8 bid.

"9 Expert Group on R&D Taincentives Evaluation (2008): "Comparing Practices in R&D Tax
I ncent i v e shttfE/leaeurapa.euiingesid ,
research/pdfiownload _en/rd_tax_incentives_expert_group_report2008_rtd_finalbgd4
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R&D tax credit can be increased further with theximum creditable amount of 30% of the
annual corporate tax liability. In addition to the tax concession Australia offers an R&D
incremental (175% premium) tax concession for those companies increasing their R&D
expenditure over the 3 preceding yearsebasd who have a thrgear history of registering

and claiming the 125% tax concession, or of receiving grants for R&D projects from certain
programs80

French incremental tax credit amounts to 5% on amount above increment over 2 past years in
addition to egular volume based incent8% In addition to regular tax credit, Taiwan applies
20% incremental tax credit. New Zealand offers a tax credit of 15% of eligible expenditure. A
25% incremental R&D tax credit is available in Irel@2d

In Singapore a comparthat incurs incremental qualifying R&D expenditure during the years

of assessment 2010 to 2016 can utilize its R&D tax allowance during the same period, up to the
amount of incremental R&D expenditure or the amount of assessable income for that year of
as®ssment, whichever is low83.In Belgium profits were exempt up to an amount of EUR
12,780 (tax year 2006, assessment year 2007) per supplementary staff member hired for
scientific research-or highly qualified employees appointed to carry out scieméfearch, the
exemption was increased to EUR 25,570 (tax year 2006, assessment year 2007). A highly
qualified employee is defined as an individual who has a PhD and has &0 lgasars of
working experience (incentive was abolished as of 2008).

Instead 6 a tax credit a Korean small and medium sized company may opt for incremental tax
credit which is computed as 50% (for big and medium sized companies the incremental tax
credit is 40%) of the eligible expense amount in excess of annual average forttf@upas
year§*.

8 Auslndustry
http://www.ausindusy.gov.au/InnovationandRandD/RandDTaxConcession/Documents/Fact%20Sheets/
RD%20Tax%20Concessions%20Sep09 gmifl

8181 Expert Group on R&D Tax Incentives Evaluation (2008): "Comparing Practices in R&D Tax

I ncent i v e shtifE/leaeurapa.euiingesio ,
research/pdf/download_en/rd_tax_incentives_expert group report2008_rtd_fingdd). pdf

8 Hardy, K. (2009): Tax Relief for R®? Yes: You can Credit it
http://www.kpmg.ie/services/tax/R&D/article3.htm

BKPMG Si ngap dsiaPacficTad@t®dy ; A
https://portal.ema.kworld.kpmg.com/tax/Member%20Firm%20Publications/Investment%20In%20
%20Singapore%202009.pdf

B KPMG (200 8nfentiveB @@ &ervisiaddi ng val ue, across ASPACO
http://www.kpmg.com.au/Portals/0/ASPAC_TaxR&D_SummaryBrochure.pdf
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http://ec.europa.eu/invest-in-research/pdf/download_en/rd_tax_incentives_expert_group_report2008_rtd_final1.pdf

3.2.2 Wagetax incentives

Labour tax incentives have not been identified to be as popular as the corporate income tax
incentives among different countries. However, countries use them in order to ease the tax
burden on R&D labour mostly driven bihe fact that R&D activities are rather labour
intensivé. In addition, labour tax incentives are generally expected to increase the number of
R&D workers.Incentives under wage tax legislation are available in Belgium, France, and the
Netherlands.

e Wagetax incentives

In Belgium only 25% of the wage withholding tax for scientific researchers is required to be
paid, to the tax authorities, by the research institutes and R&D comp&adsction of
payment obligation concerning wage withholding tax and @gérsocial security premiums is
available in the Netherlands. The reduction amounts to 42% of the first EUR 110,000 of the
total salaries of such employees and 14% on any excess (for 2004). The incentive may be
increased to 60% of the first EUR 110,00Qtioé total salaries of such employees and 14% on
any excess (for 2004yhe maximum annual reduction per employer is EUR 7,941,154 (2004).

e Exemption from social security tax

In France new innovative companies that realize R&D projects benefit from axetaption
on social security contributions paid by employers with respect to compensation and other
benefits paid to eligible employees patrticipating to the research project.

e Personal income tax

Some countries also have aimed at reducing personal ineonfiability of researchers. Korea
offers 100% income tax exemption for the first 5 subsequent years to foreign engineers working
for R&D centers in Korea. The engineers should have either (i) work experience in the same
field for 5 or more years or (ifwork experience in the same field for 3 or more years and an
academic background equivalent to a bachelor degree or &bove.

In order to enable Danish businesses to attract foreign knowledge workers, tax provisions were
introduced in 1992 offering certafioreign workers and researchers favourable tax treatment
while working and living in Denmark. Under this scheme, key employees recruited abroad can
obtain a sigificantly lower tax rate of 25%or a maximum of three years of residence in
Denmark. The wagesmust total at least DKK 57,300 (EEK14600) per month after the
deduction of Danish labour market supplementary pension contribution, labour market
contribution, and special pension contribution.

8 COMMISSION OF THE EUROPEAN COMMUNITIES (2002): COMMUNICATION FROM THE
COMMISSION. MORE RESEARCH FOR EUROPE. Towards 3% of GDP,
http:/www.iglortd.org/Content/ERA/Com02_499en.pdf

®¥KPMG (2008): AR&D dsinacdednitnigv evsa | auned ascerrovsisc ASP ACO
http://www.kpmg.com.au/Portals/0/ASPAC_TaxR&D_SummaryBrochure.pdf
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3.2.3 Eligibility criterion for the R&D tax incentives

Most ofthe countries have specific requirements for companies in order to qualify for the R&D
incentives. E.g. Australia requires the companies that aim at benefiting from the R&D tax
concession to be registered with Innovation Austtalimompanies in Korea havto be
registered in special economic zones. However, generally countries provide definitions for the
R&D expenditure or R&D employees that are eligible toe benefit in questions. &have
outlined the main characteristics of such definitions followtimg OECD guidelineg¢Frascati
Manual)

In broad the R&D expenditure can be divided into three categories: basic research, applied
research and experimental developmbftudst of the viewed countries follow similar definitions
for R&D expenditure.

Accordingto the OECD the classification of R&D personnel should follow the principle that all
persons employed directly on R&D should be counted, as well as those providing direct services
such as R&D managers, administrators, and clerical staff. Two systemsedréy©ECD
member countries to define and classify persons engaged in-RE&Bsification by occupation

and classification by level of formal qualification.

3.2.3.1 R&D expenditure

It is a general practice that the basis for tax relief related to R&D actiistigee direct and
indirect expenditure made in connection with R&D activities. According to OECD guid&lines
three types of R&D may be distinguished:

1 Basic research is experimental or theoretical work undertaken primarily to acquire new
knowledge of the uterlying foundations of phenomena and observable facts, without any
particular application or use in view.

Basic research analyses properties, structures and relationships with a view to formulating and

testing hypotheses, theories or laws. The referamcem o fipar t i dnwiewr i aap fglhiec at
definition of basic research is crucial, as the performer may not know about actual applications

when doing the research or responding to survey questionnaires. The results of basic research

are not generally $t but are usually published in scientific journals or circulated to interested

coll eagues. Occasionally, basic r®search may be

In basic research, scientists have some freedom to set their own goals. Such reseaatly is u
performed in the higher education sector but also to some extent in the government sector. Basic
research can be oriented or directed towards some broad fields of general interest, with the
explicit goal of a broad range of applications in the ®ifir

One example is the public research programmes on nanotechnology which several countries
have decided on. Firms in the private sector may also undertake basic research, with a view to

8"AuslIndustry ,
http://www.ausindustry.gov.au/InnovationandRandD/RandiTmcession/Pages/RDTaxConcession.as
pXx

®BFErascat.i Manual nd&dPgagtive:for BuRey® qn KResearth aBd Experimental
Devel opment o, Or ga n-bperatiori andDevielopmentt @ddiam ppm30c  C o
®\bid, p. 77

©bid, p. 77

47



preparing for the next generation of technology. Research on fliébcenology is a case in
point. Such research is basic according to the above definition as it does notpaatieusar
use in view. It is defined in therascati Manuah s fori ented" basic research

Oriented basic research may be distinguished frora basic researets follows*

e Pure basic research is carried out for the advancement of knowledge, without seeking
long-term economic or social benefits or making any effort to apply the results to
practical problems or to transfer the results to secesponsible for their application.

e Oriented basic research is carried out with the expectation that it will produce a broad
base of knowledge likely to form the basis of the solution to recognized or expected,
current or future problems or possibilities.

The separate identification of oriented basic research may provide some assistance towards

identifying fistrategic researcho,® a broad noti ¢

2 Applied research is also original investigation undertaken in order to aceoaw
knowledge. It is, however, directed primarily towards a specific practical aim or objective.

Applied research is undertaken either to determine possible uses for the findings of basic
research or to determine new methods or ways of achieving spaaificpredetermined
objectives. It involves considering the available knowledge and its extension in order to solve
particular problems. In the business enterprise sector, the distinction between basic and applied
research is often marked by the creatioma oew project to explore promising results of a basic
research programme. The results of applied research are intended primarily to be valid for a
single or limited number of products, operations, methods or systems. Applied research gives
operational fom to ideas. The knowledge or information derived from it is often patented but
may be kept secret. It is recognised that an element of applied research can be described as
strategic research, but the lack of an agreed approach in member countries pardsese
identification prevents making a recommendation.

3 Experimental development is systematic work, drawing on knowledge gained from research
and practical experience that is directed to producing new materials, products and devices;
to installing new pocesses, systems and services; or to improving substantially those
already produced or installed.

In the social sciences, experimental development may be defined as the process of translating
knowledge gained through research into operational programmesgding demonstration
projects undertaken for testing and evaluation purposes. The category has little or no meaning
for the humanitie§®

There are many conceptual and operational problems associated with these categories. They
seem to imply a sequencedaa separation which rarely exist in reality. The three types of R&D
may sometimes be carried out in the same centre by essentially the same staff. Moreover, there
may be movement in both directions. When an R&D project is at the applied research/
experimatal development stage, for example, some funds may have to be spent on additional

L bid, p. 7278

2 bid, p. 78

SBFrascati Manual nd&dPgagtive:for BuRey® qn KResearth aBd Experimental
Devel opment o, Or ga n-bperatiori andDevielopmentt @ddiom,p.@8 ¢ Co
% bid.

% bid, p. 79
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experimental or theoretical work in order to acquire more knowledge of the underlying
foundations of relevant phenomena before further progress can be made. Moreover, some
research projects may genuinely straddle categories. For instance, study of the variables
affecting the educational attainment of children drawn from different social and ethnic groups
may involve both basic and applied resedfch.

The following examples Hlistrate general differences between basic and applied research and
experimental development in the natural sciences and engineering and in the social sciences and
humanities”

Examples from the natural sciences and engine€ring

e The study of a given clagsd polymerisation reactions under various conditions, of the
yield of products and of their chemical and physical properties is basic research. The
attempt to optimise one of these reactions with respect to the production of polymers
with given physical omechanical properties (making it of particular utility) is applied
research. Experi ment al devel opment then con
been optimised at the laboratory level and investigating and evaluating possible
methods of producinthe polymer and perhaps articles to be made from it.

e The study of a crystal bés absorption of el ec
its electron band structure is basic research. The study of the absorption of
electromagnetic radiation by thimaterial under varying conditions (for instance
temperature, impurities, concentration, etc.) to obtain given properties of radiation
detection (sensitivity, rapidity, etc.) is applied research. The preparation of a device
using this material to obtain ltet detectors of radiation than those already existing (in
the spectral range considered) is experimental development.

e The determination of the amino acid sequence of an antibody molecule is basic
research. Investigations undertaken in an effort to disshgbetween antibodies for
various diseases is applied research. Experimental development then consists of
devising a method for synthesising the antibody for a particular disease on the basis of
knowledge of its structure and clinically testing the dffeness of the synthesised
antibody on patients who have agreed to accept experimental advanced treatment.

Examples from the social sciences and humatiities

e Theoretical investigation of the factors determining regional variations in economic
growth is basic research; however, such investigation performed for the purpose of
developing government policy is applied research. The development of operational
models, based upon laws revealed through research and aimed at modifying regional
disparities, is expénental development.

e Analysis of the environmental determinants of learning ability is basic research.
Analysis of the environmental determinants of learning ability for the purpose of
evaluating education programmes designed to compensate for envirahhadicaps
is applied research. The development of means of determining which educational
programme to use for particular classes of children is experimental development.

% |pid.

" Frascati Mana | (200 2) : ndardPPRraztteofer SutveyS dbneResearch and Experimental
Devel opment o, Or ga n-bperatiori andDevielopmentt @ddiam,p.i78-9 C o
% |bid, p. 7980

*bid, p.80
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e The development of new risk theories is basic research. Investigation of nevoftypes
insurance contracts to cover new market risks is applied research. Investigation of new
types of savings instruments is applied research. Development of a new method to
manage an investment fund is experimental development.

e The study of a hitherto unkmm language to establish its structure and grammar is
basic research. Analysis of regional or other variations in the use of a language to
determine the influence of geographical or social variables on the development of a
language is applied research. Nm®aningful examples of experimental development
have been found in the humanities.

In general, the definitions of R&D expenditure in other countries follow the OECD guidelines.
In Austria®, R&D costs are defined as all expenses incurred for the developfriementions,

for instance dirediabourexpenses, cost of materials, energy costs, related interest expenses and
depreciation in respect of fixed assets used for the purposes of R&D, but excluding
administration and distribution costs. For this purpossearch and development also includes
subcontracted research, and approval of tax office is not required. Austrian tax law contains
three definitions in relation with R&D expenses, i.e. basic research, applied research and
experimental development, whibasically follow the Frascati Manual definitions.

In French legislatiof’, R&D expenses include:

o expenses on activities having the character of fundamental research. These are the
activities that contribute theoretically or experimentally towards saisitfor technical
problems, work towards the analysis of properties, structures, physical and natural
phenomena in view or organize the facts obtained from that analysis by means of
explicative schemes and interpretative theories;

e expenses on activities Hag the character of applied research. These are activities, the
purpose of which is to discern the possible applications derived from the results of a
fundamental research or to find new solutions to enable the company reach a pre
determined goal;

e expense on activities having the character of experimental development operations.
These activities aimed at combining all the necessary information, by means of
prototypes or pilot installations, to provide all the technical elements necessary for
decisionmaking in view of producing new materials, devices, products, process,
systems, services or in view of improving them substantially.

In Sweder®® R&D costs also include all expenses in connection with basic researchdapplie
research and development woR&D costs include all direct costs such as salaries, wages and
other related costs of personnel engaged in R&D activities and the cost of materials and services
used in R&D activities. R&D costs also include all indirect costs such as overhead costs related
to the R&D activities. Further, the R&D costs include depreciation of equipment and facilities
to the extent that they are used for R&D activities and other costs related to R&D activities,
such as amortization of patents and licenses.

WI'BFD (2004): ATAX TREATMENT GEMTREXPARGHE S® DEVELOPM
101 i

Ibid; p. 58

' BFD (2004): ATAX TREATMENT OF RESEARCIH1 & DEVELOPM
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In United Kingdom®thed ef i ni ti on of R&D activities/expense
definition used by the OECD for the purposes of R&D surveys. Qualifying R&D must be:

e pure research to acquire new scientific or technical knowledge for its own sake;

e applied researchto gain new information directed at a specific practical objective; or

e developmenti using scientific or technical knowledge to produce new or improved
materials, products or devices.

The United Kingdom also provides a list of activities that are not Ré&iities:

e research in the social sciences, arts or humanities, except where it forms an integral part
of the R&D;
quality control routine testing and analysis;
cosmetic or stylistic alterations to existing products;
operational research such as managemeefficiency studies;
corrective action regarding breakdowns in commercial production;
legal and administrative work concerning patent applications, and the protection, sale or
licensing of patents;
e the construction, relocation or rearrangement oflifes or equipment which is not to
be used wholly and exclusively for R&D activities;
e market research, testing or development, or sales promotion;
e exploring or drilling for minerals, oil or gas;
e scientific and technical information services unless theynfpart of a larger R&D
project;
e routine computer maintenance and software development;
e routine medical care;
e the commercial and financial steps necessary for the marketing, production or
distribution of new or improved products or services;
e administratiorand support services which are not undertaken wholly and exclusively in
connection with R&D activities.
Software can qualify as R&D either as the object of the R&D or as the means to achieve the
R&D.

In Norway, in order to qualify for an allowance, th&R activity must be of such a nature that

it comes under the definition of R&W@hich isvery similar to that given in the Frascati manual.

This entails the allowance being justified with limited and focussed work aimed at generating
new knowledge, informain or experience that can be regarded as beneficial for the firm in
connection with the development of new or better products or processes. Standard product
development with no research component is not covered by the stfieme.

193 1pid; p. 184185

Y4 anslation of chapter 1 of the summary report j. Cappel
Raknerud og M. Rybalk&valuering av SkatteFUNN, Rapporter 2008/2, Statistics Norway, Oslo.
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3.2.3.2 R&D personnel

For the purpse of R&D tax incentives applicable to R&D personnel we have provided the
definitions of R&D personnel based on the guidelines of international institutions and practice
of other countries.

Based on the Frascati mandait is recognized that R&D inputgeonly one part of the input

of a nationés human resources to the publ i c
contribute much more to industrial, agricultural and medical progress through their involvement

in production, operations, quality contraianagement, education and other functions.

In general, the view of OECD towards the classification of R&D personnel is that all persons
employed directly on R&D should be counted, as well as those providing direct services such as
R&D managers, administtors, and clerical staff. Two systems are used by OECD member
countries to define and classify persons engaged in R&@ssification by occupatioff and
classification by level of formal qualificatid®H.

By the ISCO and the Frascati Manual, R&D persocaal be divided into three categories:
1. Researchers

Researchet® are defined as professionals engaged in the conception or creation of new
knowledge, products, processes, methods and systems and also in the management of the
projects concerned. In ISC88,r esear chers are classified in Maj
and in AResearch and Devel o-88n23ykt Depart ment Mar

Managers and administrators engaged in the planning and management of the scientific and
technical aspects of aresearéher wor k al so f al | into this categ
or superior to that of persons directly employed as researchers and they are often former or part

time researchers.

Postgraduate students at the PhD level engaged in R&D should also bdeahsas
researchers. They typically hold basic university degrees (IS€H#&vel 5A) and perform
research while working towards the PhD (ISCED level 6).

Researchers, 1ISGB8 classes’

(submajor and minor groups):

21 Physical, mathematical and engineersiggence professionals
211 Physicists, chemists and related professionals

212 Mathematicians, statisticians and related professionals

213 Computing professionals

YErascati Manual rdé&dPgagtiye:for SuReysqn Kesearth aBd Experimental
Devel opment 6, Or ga n-bperatiori andhDevielopment @déiamno mi ¢ Co
19 inked to the International Standard Classification of Occupatit8CO (ILO, 1990)

197 Based on thénternational Standard Classification of EducatidSCED (UNESCO, 1997)
MErascati Manual rdé&dPgagtye:for SuReysqn Researth aBd Baeertal
Devel opment o, Or ga n-bperatiori andDevielopment @ddiom,pr8 ¢ Co
19 nternational Standard Classification of Educatit80ED) of the UNESCO

110The Measurement of Scientific And Technological Activities. Manual On The MeasnterhHuman
Recouces Devoted To ,88T. ACanberra manual o
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214 Architects, engineers and related professionals

22 Life science and health professionals

221 Life science professionals

222 Health professionals (except nursing)

23 Teaching professionals

231 College, university and higher education teaching professionals
24 Other professionals

241 Business professionals

242 Legal professionals

243 Archivists, ibrarians and related information professionals
244 Social science and related professionals

plusUnit group 1237Research and development department managers

2. Technicians and equivalent staff

Technicians and equivalent staffare persons whose main tasksuire technical knowledge

and experience in one or more fields of engineering, physical and life sciences or social sciences
and humanities. They participate in R&D by performing scientific and technical tasks involving
the application of concepts and evptional methods, normally under the supervision of
researchers. Equivalent staff perform the corresponding R&D tasks under the supervision of
researchers in the social sciences and humanities.

In ISCO-88, technicians and equivalent staff are classified iMaj or Gr oup 3, ATech
Associate Professmajnal sGrowmmps adly fRAhYsuibc al an:
Associate Professional so, and 32, ALIi fe Scienc
group 3434, i St atainsdt i Raall at eMa t Asnad ii a&tae Prof es:
include:

e Carrying out bibliographic searches and selecting relevant material from archives and
libraries.

Preparing computer programmes.

Carrying out experiments, tests and analyses.

Preparing materials drequipment for experiments, tests and analyses.

Recording measurements, making calculations and preparing charts and graphs.
Carrying out statistical surveys and interviews.

Technicians and equivalent staff, IS@® classes?
(submajor and minor groups):

31 Physical and engineering science associate professionals

WErrascat i Manual nd&dPgattive:for Burey® qn Keseacth aBd Experimental
Devel opment o, Or ga n-bperatiori andDevielopmentt @ddiom,preé4 ¢ Co

The Meastement of Scientific And Technological Activities. Manual On The Measurement of Human
Recouces Devoted To ,88T. ACanberra manual o
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311 Physical and engineering science technicians

312 Computer associate professionals

313 Optical and electronic equipment operators

314 Ship and aircraft controllers and technicians

315 Safety ath quality inspectors

32 Life science and health associate professionals

321 Life science technicians and related associate professionals
322 Modern health associate professionals (except nursing)

plusUnit group 3434 Statistical, mathematical and relatseiate professionals

3. Other supporting staff.

Other supporting stafincludes skilled and unskilled craftsmen, secretarial and clerical staff
participating in R&D projects or directly associated with such profétts.

Other R&D supporting staff are essaiifi found in ISCG8 8 Maj or Groups 4, i C
ASkill ed Agricultural and Fi shery Workerso; P2
Assembl er so.

311. Included under this heading are all managers and administrators dealing mainly with
financial and persmel matters and general administration, insofar as their activities are a direct
service to R&D. They are mainly found in IS€88 Maj or Gr oup 2, AProfessi
Group 343, AAdmi ni strative Associate Professior

Other supportingtaff, ISCG88 classe's’

(major groups):

4 Clerks

6 Skilled agricultural and fishery workers

Plant and machine operators and assemblers

PlusMinor group 343Administrative associate professionéggcept Unit group 3434)
1 Legislators, senior officials amdanagers n.e.c.

OECD has also special guidelines for determining the amount of R&D personnet¢hedy
For counting the R&D personnel, F8B (paras 28294) suggests three options:

1. number of persons engaged in R&D at a given date (for instance, padaf);
2. total number of persons engaged in R&D during the (calendar) year;
3. average number of persons engaged in R&D during the (calendar) year.

It is suggested that headunt data could usefully be divided between persons:

WrErascati Manual rdé&dPBagtiye:for SuReysqn Kesearth aBd Experimental
Devel opment afor EGnogn Geperatiori and Development” édtion, p. 94

114 The Measurement of Scientific And Technological Activities. Manual On The Measurement of Human
Recouces Devoted To ,88T. ACanberra manual o
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wh e

working full-time on R&D (90 jgr cent or more);

working mainly on R&D (5690 per cent of time);

working parttime on R&D (less than 50 per cent of time), with persons working less
than 10 per cent on R&D excluded.
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3.3 International experience on R&D tax incentives

To the surprise of thevorking group putting together this repdtierehave not been that many
evaluation studies regarding the effects of R&D taxsueain different countriesarried out.
However,an overview of the evaluation studies Wwave identified with some insight fom
relevant KPMG offices regarding the effects of the R&D tax incentivesisggden as follows

It should be noted that the tax incentives used in different countries are difficult to compare as
the preconditions (economic situation, level of educattc) as well as existence of other
policy measures (e.g. direct subsidies) that may influence the outcome are very difeneast.

there is a lack of comparative instrumsapecific estimationdn addition, it must be stated that

the most successfuhimovators irnthe EUT Sweden and Finland, are not using tax incentives to
promote R&D investmerdlthough Finland is planning on introducing tHese

3.3.1 Norway'*®

SkatteFUNN scheme is a refundable tax credit scheme with a cap on deductions of NOK 4
million (if a cooperation project with R&D institute the cap is raised to NOK 8 million) and the
project plan has to be approved by the Research Council of Norway (the SkatteFUNN
secretariat).

The main purpose of introducing the SkatteFUNN tax credit system wassdoR&D
expenditure in Norway to 3% of GDP, of which industry should finance 2% by 2010. This
meant more than one pegnt increase from the industry side.

The Norwegian evaluation studytdit o f al | poses a very intriguin
access to the international knowledge base and ensure the effective transfer of technology for
domestic use and further devel opment?0

The evaluation analysis found that firms that received support through SkatteFUNN have more
growth in their R&D investmentdan other firms. Firms that previously invested less than the
cap (NOK 4 million) have increased their R&D investments more than those previously above
the ceiling. Firms that previously did not invest in R&D are more likely to start doing so since
Skatte”JNN was introduced. The estimated input additionality derives mainly from firms that
did not invest very much in R&D before SkatteFUNN was introduced. The additionality appears
to be strongest in small firms, firms in noantral areas, firms in which tlemployees have a
relatively low level of education and firms in industries that are traditionally not research
intensive. The results must be viewed in context with the fact that these firms are not involved
in R&D activities to any great extent, and tiias these types of firms that have been given an
incentive to increase their R&D investments through the SkatteFUNN scheme.

The estimates of how much extra R&D that SkatteFUNN triggers per NOK in lost tax revenue
varies between 1.3 and 2.9, which isthig international comparisons. The analysis estimates
that on average R&D activity doubled for every NOK tax. However, the authors warn that not
too much emphasis should be placed on the quantitative results of the analysis.

Uhttp://www.tekes.filfen/community/News/482/Ng/1344?name=Finland+plans+tax+incentives+for+co
mpanies+R%26D+activities

118 Based on Evaluatin of the SKATTEfunn Tax Credit to Support R&Brgnslation of chapter 1 of the
summary report j. Cappelen, E. Fj br IM. Rybakka, Foyn, T.
Evaluering av SkatteFUNN, Rapporter 2008/2, Statistics Norway, Oslo.)
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It is shown that the schementaobutes to the rate of innovation in the firms, however, does not
contribute to innovative products to the marke
have a positive effect on productivity and productivity growth, to about the same extémtras o

R&D activity. However, on average, the business profitability increases moderately as a result

of SkatteFUNN.

The increased R&D work that the SkatteFUNN scheme leads to is shown to have the greatest
positive effect in R&Dintensive industries and coties. This can imply positive external
effects. However, the innovations that the scheme mainly stimulates, are not of such a nature
that major external effects should be expected (the type of stimulated R&D more of new
products for a firm and not for niaat or production process).

It is also worth noting that the study did not find a significant positive return on subsidies from
the Research Council of Norway. However, the criteria for allocations of funds are linked to
researctrelated resultsthatdont necessarily correspond with a f

SkatteFUNN polls results in firms with no or limited previous R&D activity initiating such
activity show that a very high percentage of firms claim to have increased their focus on R&D
as a result foSkatteFUNN and that the scheme has resulted in the firms having closer contact
with universities, university colleges, research institutes, customers and suppliers.

The evaluation results show that firms with limited experience of R&D at theugtasf a
SkatteFUNN project have changed their R&D behaviour most. Whether the firms have the
determination, ability and resources to succeed with innovation, is vital to what effect public
policy instruments have on the R&D behaviour.

One of the goals of SkaffUNN was to increase R&D collaboration. In 2006, 19 per cent of the
SkatteFUNN firms reported to the tax authorities that they had deductions for the purchase of
R&D services from approved R&D institutes. The firms believe that these collaborative
relations are important for the execution and success of projects. The results show that the
probability of joint research projects with universities only increases slightly. Also, the input
additionality effect of collaboration projects is slightly less thanR&D activities carried out

solely inhouse. There are indications that SkatteFUNN only stimulates collaboration between
firms to a limited extent.

Having a SkatteFUNN project increases the likelihood of receiving direct R&D subsidies from
the research amcil in the same year, but there are no indications of-termg effects. With
regard to the individual firm, it therefore seems that direct project support and SkatteFUNN
subsidies are complementary and support each other. After the introduction ef-Bktt,

firms that had applied for direct support were much more likely to reapply. It therefore seems
that SkatteFUNN has meant greater persistence in the use of other policy instruments.

The study also investigated to which entt are SkatteFUNN projectsix motivated. The

majority of accountants believe that it is difficult to control whether the sums specified are

actually spent on R&D. The most difficult aspect is whether the specifiedhmas are

realistic. Also the Tax Authorities regarded arour@ fger cent of the project accounts
(timesheets) to be of poor quality. A comparison of the usable parts of these timesheets with

time spent on R&D in firms from the R&D surveys shows that times recorded per employee are
between 50 and 100 per cent higheithe timesheets than what the difference in the average

time spent on R&D between firms with and firms without SkatteFUNN would imply (based on

the R&D surveysd figures for firms with positi
time spent on SkaFUNN R&D is overestimated in the project accounts.
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Some firms have extremely high tax deductions, high budgeted SkatteFUNN costs measured per
employee and unreasonably high personnel costs measured in relation to the firm's actual salary
costs. Howeverit is difficult to ascertain an accurate picture of the scope of the inflating of
R&D costs, beyond that it seems that the findings are particularly driven by the 5 to 10 per cent
of the firms with the highest values. These firms are generally small, leggh than 10
employees. Small firms with one employee will often be sole proprietor limited companies with
an active owner, and are therefore well suited to assesndiated disposals since other
explanations such as the demand for expensiveasletded personnel is eliminated. Among

these firms, we find that both the tax deduction and budgeted SkatteFUNN costs are often very
high compared with the firm's actual salary payments (and accounting salary costs). This may
indicate that tax adjustments arede via the reporting of inflated maours in SkatteFUNN,

or that the hourly rate of pay used does not correspond with actual salary. With regard to the
small sole proprietorships, where there is greater concordance between actual salary payments
and budeted personnel costs, the salary paid can on the other hand be very high, often despite a
poor financial situation in terms of the operating profit. In similar firms with no SkatteFUNN
activities, the operating profit adjusted for own salary is higheitewine actual salary is lower.

This may indicate that tax adjustments are made via forcing up the calculation basis for the
hourly rate of pay.

Comments from the firms show that a relatively high percentage is not familiar enough with the
regulations. Thdirms would like it to be made clearer what is required for the project to be
approved, i.e. more predictability. Numerous firms have therefore used consultants with
extensive knowledge of SkatteFUNN to formulate applications, making it easier to get them
approved. A number of firms also think that the actual process, currently involving three
government bodies, needs to be simplified. With regard to approval of the professional content,
the SkatteFUNN secretariat has the final word and receives the ntizséra. A high number

of firms complain about the detailed project accounts that are required by the Tax
Administration. This is obviously not presented clearly enough in the guidelines to the scheme.
A standard template has now been introduced for deagpmanhours, and a standard accounts
template is being prepared. These templates will improve the possibilities for controls in the
scheme. Many firms are also critical to what they characterize as the Tax Administration's
retrospective review.

Basedo user surveys, the firmsodé tot al costs for
(in 2006), assuming an hourly rate of NOK 365 and that consultancy costs are not included.
This makes up around 4 per cent of the total tax deduction. Total costefrms and the

public sector in 2006 were approximately NOK 75 million. This accounts for almost 7 per cent

of the total tax relief in 2006. The share for administration costs is 2 per cent, which is very
modest.

The study found that the SkatteFUNMheme has a rather large and positive effect on
industrybés R&D activity. An input additional it
what is commonly found in the international literature on the additionality of tax schemes. Even

if the lowest additnality estimate of 1.3 should have been used and not 2, the R&D share

would have fallen without SkatteFUNN.

Since 2003 when the scheme was made available to all firms, the number of applications has not
increased, but fallen. Since 2004, both budgeted R&penses reported to the Research
Council of Norway and actual R&D expenses reported to the Directorate of Taxes have fallen
somewhat. The tax expenses have not increased either, but are slightly lower in nominal terms
both in 2005 and 2006 compared wiB03 and 2004 despite the fact that the firms are not
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dissatisfied with the scheme and it is well known. The study suggests that there may have been a
stored set of innovation ideas in the firms that the scheme triggered in 2002 and 2003, and that
the sulsequent fall in popularity primarily entails reaching a level for how much a scheme of
this nature can prompt new projects on an annual basis.

The R&D that SkatteFUNN mainly leads to does not appear to have significant effects
externally, nor does it entdhnovations of the type that could be envisaged as having the most
external effects. Most part of the total tax expense is paid as a subsidy as opposed to being the
result of a tax deduction. The first component has nothing to do with externalities, tidnil
second does and has been used to substantiate gomeR&ie2 measures

The authors of the study pose a question whether it is beneficial for the SkatteFUNN scheme to
be formally a part of the tax system, when it really is a subsidy scheme. Thalsdyggest

that because of small firms financing problems, changing the scheme to a subsidy scheme
provides a better liquidity effect than the current scheme. Improved liquidity in the scheme
could make it more attractive. Five years of experience Wwithctrrent SkatteFUNN scheme,
which in practice has proven to resemble more closely a subsidy scheme than a tax deduction
scheme, calls for a reconsideration of the suitability of the organisation of SkatteFUNN as a part
of the tax system.

The study alsougygests that if the purpose of the scheme is to get firms with little R&D activity

to increase this, the scheme should apply regardless of the size of the firm either in terms of
number of employees or turnover; it is the extent of R&D activity that isitapt. The authors
believe that SkatteFUNN should continue to be available to all firms regardless of the number
of employees. In addition they believe it to be appropriate to use formulations of the R&D
concept that copy the Frascati manual and notereate or less random deviations from this.

Furthermore, they do not recommend converting to a system that contributes to supporting the
increasein R&D as opposed to thievel of R&D, i.e. recommending to retaining a volume

based scheme rather than chongsan incremental scheme as volubased schemes are the
easiest to administer. An incremental scheme can provide special stimulants for firms that
increase their R&D activity significantly and therefore produce higher input additionality than a
volumebased scheme. However, international studies are not clear on this point. The study
suggests that general assessments of simplicity and standardised schemes indicate that a single
deduction rate of 20 per cent could just as well have been applied, as ogp28&adeduction

for SME-s and 18% for large firms as currently applied.

The cost structure of R&D expenses does not vary much from consumption expenses in civil

public administration, where the salary expenses make up around 60 per cent of the $otal cost

If the deflator would be applied for civil public administration according to the national
accounts as an indicator for the price increas:ée
cap of NOK 4 million drops to NOK 3.5 million in 2006 measuire@002 prices. This decrease

in the real value of the cap can help to explain why fewer firms are now using the scheme than

in previous years. However, it is important to understand that even in 2006 Norway was far

from a situation where large numberstbé SkatteFUNN firms butted heads at the ceiling

threshold. Nevertheless, the authors believe that the ceiling should be index adjusted at regular
intervals.
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3.3.2 The Netherlands

The Promotion of Research and Development Act (WBSO) took effect in 1994 in the
Netherlands.

The WBSO provides for a fiscal facility that reduces wage costs for R&D employees by
reducing wage tax and soci al i n K&Drlabouccestsc ont r i b
fall within the 42% remittance reduction band, and additioruats within the 14% bant. The

condition is that these employees should work on technological R&D activities aimed at the
development of products, processes and software that are new to the company. The WBSO also
provides for extra incentives for highachstart-ups to conduct R&DB'® A ceiling is applied to

the reduced remittance a user can cl aim, which

The WBSO is granted on the basis of the projects submitted in advance by the regulation's
users, and finally credited on the basis of actual R&D hours. W@sersbliged to maintain
project records and timesheéts

The idea is that by reducing the main item of expenditure for conducting R&D, companies will
be (further) encouraged to perform (more) R&D.

The Ministy of Economic Affairs study on the WBSO effesit®ws an increase of private R&D
expenditure. This is evident from users' additional R&D expenditure per euro WBSO, which is

someti mes referred to as 6ébang for the buckd, (
The BFTB for the WBSO user population is prob:
probable point estimate is 0 1.72, which means

incentive on R&D work, and also invest additional funds from their own ressur

Recal cul ated the BFTB for | abour costs al one,
most probable value is 0 1.27. This BFTB is al
greater than one.

Users' additional R&D expenditure per eMitBSO exceeds the costs directly attributable to the

i mpl ementation of the regul ation, such as t ax
authorities (0.02 0) and the administrative bu
burden is therefe around 9% of the subsidy.

Some additional R&D expenditure of firms is destined for funding R&D staff salary rises.
However, this has a modest impact, and does not contradict the conclusion that the additional
R&D expenditure far exceeds the tax expaméis. WBSO raises the tax base for users, which

is normally subject to profits tax (personal or corporate income tax). This means that the net

WMinistry of Economic Aff ai-2085. ImRab) taryet groBpach@ndEv al u a't
i mpl ementationo,
http://www.worldcat.org/wcpa/oclc/206570082?page=framdéghttp%3A%2F%2Fappz.ez.nl%2Fpublic
aties%2Fpdfs%2F070I135.pdf%26checksum%3Dd306846155e157de440b43d2967a13b5&title=&linktyp
e=digitalObject&detail=

18 Evaluation of WBSO (Promotion of Research and Development Rath Poot (Tudelft), Pim den

Hertog (Dialogic,University Utrecht), Thomas Grosfeld (Ministery of Economic Affairs), Erik Brouwer

(PwC, OCFEBErasmus)1

YMi nistry of Economic Aff ai-R085. I(nEabs) taryet grodpach@ndEv al ua't
i mpl ementationo,
http://www.worldcat.org/wcpa/oclcil5570082?page=frame&url=http%3A%2F%2Fappz.ez.nl%2Fpublic
aties%2Fpdfs%2F070I135.pdf%26checksum%3Dd306846155e157de440b43d2967al3b5&title=&linktyp
e=digitalObject&detail=
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impact of the WBSO received is lower for the user than the actual WBSO received and that
some of the reduced rettaince flows back into public funds. As a result, the net budgetary
expenses are probably lower than the costs of the tax expenditures. Moreover, the WBSO does
not differ in this respect from other tax facilities and subsidies.

In addition, the study revesl other impactsBesides additional R&D expenditure, the WBSO

also gives rise to changes in the type of R&D and users' behaviour. The WBSO ensures that
more than 50% of the user dare to tackle R&D projects with a higher risk profile, perform R&D
projectsfaster, plan R&D activities better, tend to keep R&D out of harm's way in the event of
spending cuts and perform more R&D internally and contract less out.

Furthermore, using the WBSO improves firms' absorption capacity, in terms of firms' power to
identify, absorb and apply valuable external knowledge. A sign that points in this direction is
that WBSO users have a higher proportion of research staff; the difference is one percentage
point. Other positive impacts are to be found in innovation and bugieessmance. WBSO

users achieve higher new product sales because of the increase in their R&D expenditure, and
ultimately also see growth in their gross production. Data limitations meant that external
impacts (knowledge spillovers) could not be demonstratHowever, studies executed
previously in the Netherlands make it plausible that the knowledge accumulated by users
through WBSO also has some benefit on other parties. The WBSO's social performance will
therefore be better than the private performance.

The WBSO has a good target group reach, which is defined as the percentage of WBSO users
among firms that perform R&D. Approximately 80% of the firms with R&D activities and ten
or more employees make use of the WBSO.

SenterNovem and the Tax and Custontsniistration have modest implementation costs of a

mere U 0.02 per euro WBSO. The administrative |
is U 0.07 per euro WBSO, which is not excepti
schemes. It must be obsed in this connection that most administrative burden is attributable

to maintaining the compulsory R&D records, and that approximatelythisds of the users

state that they would keep these records even without WBSO. Correcting for this effect would

almost halve the administrative burden.

In conclusion, the overall picture is that the WBSO is a properly functioning regulation that
encourages private R&D expenditufidne only point for improvement that the study identified

in the evaluation was that tlegulation does not perform well for contract research conducted
by knowledge institutes. Only 21% of the knowledge institutes stated in the telephone survey
that they passed on the WBSO received to their clients as a discount. However, knowledge
institutes are a small user group (which accounts for only 3% of WBSO grants).

A few other points for attention that we encountered demand closer scrutiny by policymakers.
The WBSO appears not to be fully compatible with -sefiployed people. We find less
additiondity among seHemployed people with no staff than among firms wit® active
employees. One possible cause is the lower limit of 500 R&D hours, and another is that the
WBSO tax credit for selémployed people is a lump sum and therefore ceases to be an
incentive for additional R&D once the hours limit has been reached.

The WBSO appears to be less attractive for large firms (250 or more active employees) from an
international perspective. As it happens, these are the firms with the greatest oppoftunities
performing R&D in other countries.
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Attention must be given to a possible broadening of the definition of R&D. There has been
evidence in the past ten years that broadening the R&D definition has coincided with an
improved target group reach. It wilethard to improve the target group reach with the current
definition of R&D. Any redefinition must be accompanied by additional resources for the
WBSO, in order to prevent dilution of the support for more fundamental research projects.

Concerns remain aho the reach of the WBSO among small firms9(Aactive employees),
although there has been some improvement.

A final suggestion is to avoid major changes in the organization and procedures of the WBSO.
65% of the users in the telephone survey stated ferpree for leaving the details of the
regulation unchanged. It goes without saying that there are no objections to an increase in
reduced remittance rates or to broadening the R&D definition (which would allow new users
in).

Lokshin and Mohneff® have foum that there is also a wage effect of the R&D tax incentives
program. Part of the R&D tax credits get transmitted into higher R&D wages because of
inelastic labour supply, search costs for scientists and engineers, incentives given to R&D
employees or bagjning power of R&D employees. The estimated elasticities of wages with
respect to the R&D tax credit disbursement of the order of 10% in the short run and 12% in the
long run.The authors find that the existence of a wage effect of R&D tax credits ssi¢jyeist

the efficiency of the R&D tax incentive program could be enhanced if the wage effect could be
avoided. What goes into higher wages for scientists and engineers could go into more real
expenditures on research and development.

3.3.3 Australia

The R&D TaxConcession is an entitlement program that assists and encourages industry R&D
expenditure by Australian companied.

The Australian R&D Tax Concession provides an increased deduction (150 percent in the
period 198596, 125 percent thereafter) to be clainmdthe volume of R&D expenditure, and

this then reduces tax payable with tax loss firms entitled to carry the additional deduction
forward. Between 1985 and 2008 there have been numerous changes to the Concession, most
notably to the definition of R&D andhh 2001, the introduction of two new elements: the Tax
Offset and the 175 percent Premium Concession. The 175 percent International Premium
Concession was introduced in 2007.

Overall, most of the firms surveyed reported changésaviouras a result ofising the R&D

Tax Concession. It affected 86% of firms during their R&D project and after the project 98% of
firms reported londgerm behaviouralchange. An estimate of the economic impact of the
behaviouraladditionality effects induced by the R&D Tax m@@ssion was in the range of
$150m to $300m in 200d@5. Estimating the economic benefit considered both savings in R&D
costs (through changes to R&D management etc) and increased profits (by accelerating the
R&D and changes to commercialization). One a&f #trongest impacts was that the projects
proceeded faster. This has strong commercial implications, becausetspemtet is a

120Boris Lokshin and Pierre Mohnen, Wage effects of R&D tax incentives: Evidence from the
Netherlands

121 How R&D Assistance Influences Company Behaviour. A survey investigating behavioural
additionality effects of the R&D Tax Concession program. Commonwealth of Australia 2007, p. 5
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Acritical competency for s U% cAlss thd R&D Taxew prod
Concession had strong impacts (greater th&h 6§reement) ohehaviourincluding enhanced

commitment to R&D, changes to R&D management, changes to business strategy and
encouraging new collaboration with companies. The R&D Tax Concession also had a high

impact (greater than 50%) on product commeizadibn, new collaboration with companies and

the encouragement of new collaboration with universifies.

In the 1980s and earlier, when R&D Tax Concession was introduced, the prevailing model of
business researa®ntredaround inhouse corporate laboraies. Today the prevailing model is

one of open innovation markets, where corporations exchange, collectively develop, or trade in
technology or intellectual property. In addition the mix of product and process innovation is
changing and the line betweethem is blurring®*

The objectives of the R&D Tax Concession Wére

e to provide an incentive for greater levels of R&D in Australia;

e to concentrate new R&D efforts in industry by greater business investment in, and
responsibility for, R&D;

e to provide positie support for R&D activities in industry, on the basis that significant
benefits accrue both to industry and to the wider community through enhanced
competitiveness of industry;

e to provide mechanisms for encouragbng effe
expertise; and

e to encourage a capacity in industry to be aware of, and exploit, technological
developments occurring in other countries. These objectives are part of a broader set of
objectives which seek to encoundtadmlogyt hr ough
policies, the development in Australia of internationally competitive, export oriented,
innovative industrie$®.

The Australian R&D Tax Concession provides an increased deduction (150 percent in the
period 198596, 125 percent thereafter) be claimed on the volume of R&D expenditure, and

this then reduces tax payable with tax loss firms entitled to carry the additional deduction
forward. Between 1985 and 2008 there have been numerous changes to the Concession, most
notably to the definitiorof R&D and, in 2001, the introduction of two new elements: the Tax
Offset and the 175 percent Premium Concession. The 175 percent International Premium
Concession was introduced in 2007. The result has been fragmentation and cofiplexity.

e The Tax Offset gigs small firms in tax loss the option of receiving an early cash
payment based on their eligible R&D expenditure, rather than a future entitlement to a
deduction®

22| ynn GS, Skov RB and Abel KD (1999). Practices that supparntlearning and their impact on
speed to marketnd new product succesmurnal of Product Innovation Managemei@:433454.

123 How R&D Assistance Influences Company Behaviour. A survey investigating behavioural
additionality effects of the R&D Tax Conadgn program. Commonwealth of Australia 2007, p. 5,6
124\/enturous Australia. Building strength in innovation, p. 101

125\/enturous Australia. Building strength in innovation, p. 102

12 House of Representatives, Income Tax Assessment Amendment (Researchelogrdew) Act
1986, SeconfReading Speech.

127v/enturous Australia. Building strength in innovation, p. 102

128\/enturous Australia. Building strength in innovation, p. 102
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e The 175 percent Premium R&D Tax Concession is for labelated R&D expenditure
(expenditues el i gi bl e under the 175 percent ar e
above the average of a firm's previous thyear expenditur&?®

e The 175 percent International Premium Tax Concession is for those companies
belonging to a multinational enterprise gpofor additional R&D expenditure on behalf
of a grouped foreign company above a rolling thyear average of expenditur&.

The following figure shows the long run trends in business expenditure on research, with the
Tax Concession milestones flagged.

Figure: Long run trends in business research expentfiture
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Whilst this trend analysis suggests a strong correlation between the availability of the
Concession and the steady increase in BERD, some caution is needed in imputing causation.
One question is homuch of the growth was driven by the internationalisation of the Australian
economy in the 1980s and the resulting need for trade exposed companies to innovate to be
competitive, as opposed to the effects of the Tax Concession. Certainly, the declidi®%&m

to 2000 following changes to the Tax Concession was sharp. It is, however, difficult to untangle
the reduction of the concessional rate from the ending of tax syndication. It is estimated that
syndication represented at least 30 percent of the Coneamstlays by 199%nd had been a

major driver of firm uptake of the Concession in the early 1990s. In the period after 2000 it
remains inherently difficult to unbundle any additionality effects acrossiiekated innovation

and assistance programs,linding the expanding CRC progrdmi.

The inducement effects of a concession are likely to differ as between small technology based
firms, and larger more mature firms. At one consultation with larger companies, 82 percent of
those present indicated, whenlpd| that the incentive value was marginal or none, and no one
said the 175 percent incremental premium scheme influenced their R&D activity. The reason for
this is that firms were frequently unable to use the 175 percent Premium strategically because

129venturous Australia. Building strength in innovation, p. 102
130v/enturous AustraliaBuilding strength in innovation, p. 102

131y/enturous Australia. Building strength in innovation, p. 103
132y/enturous Australia. Building strength in innovation, p. 103
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the grouping rules mean that acquisition, merger or demerger activity prevents firms from
planning their use of the scheme in advarite.

At the other end of the spectrum, the introduction of the Tax Offset element of the Concession
for small tax loss firms haseen highly successful, despite its limited coverage and the perverse

effects of the rules around the $1 million cap on eligible expenditure on behaviour. This is
shown dramatically in Figur&?

Figure: lllustrating the perverse effects from program déSign
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Eligibility rules limit the number of firms that can benefit from the Tax Offset. Yet firms in tax
loss are often the most innovative. Further, many-ggafirms too large to qualify for the Tax
Offset endure tax losses for the best part of a degadfcularly in sectors like biotechnology.
Waiting this long to access the Concession hugely degrades its commercial value, particularly
for firms engaging in high risk research. And of course many start ups are unsuccessful and so

never access the Corsston®

In relation to R&D Tax Concession, researchers have made proposals as'follows

e The researchers have proposed that smaller firms get access to R&D tax incentives.
Further the researchers proposed that the Australian Goversimauit dramatically
lift the threshold beyond which firms are classified as large firms ineligible for the
incentives.

e The simpler rules and consistency of approach will renmoueh of the complexity of
the current schemes making it easier to evaluate its impact, and toufieethe
concessional parameters of the scheme over time.

133venturous Australia. Building strength in innovation, p. 104
134 venturous Australia. Buiing strength in innovation, p. 104

1%5V/enturous Australia. Building strength in innovation, p. 105
136 v/enturous Australia. Building strength in innovation, p. 105
137v/enturous Australia. Building strength in innovation, p. 108
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e Any delay in provision of suppoit currently the Offset is provided in the year post
expenditurd has a negative impact dni r abititypto undertake R&D. Indeed, other
sources of capital are eft contingent upon firms being able to provide assurance of
existence of matching capital. For this reason, and providing issues of tax integrity and
practicaity are adequately addresséidns should get the benefits of assistance as soon
as possible. Quently the benefit is paid yearly in arrears. With sensible risk
management strategies, and perhaps for firms with a track record, it should be possible
to make assistance available to them earlier than this.

Since the schemebs | ersiseeq ttensions aouna thee defimitom ef b e e n
eligible activity. In principle one would like a relatively generous definition because even
marginal, incremental innovations are an important driver of growth and in many ways more

easily copied than more funi@ntal innovations. Unfortunately, however, the abuses to which

such a course would lead make it impracticable. The researchers would like to see the
Concession made more widely available to innovators in services but acknowledges the

practical difficulties 1

3.3.4 Canadd®

The general rate of tax credit is 2per cent and a B per cent rate is available to smaller
Canadiancontrolled private corporations (CCPCs)cientific research and experimental
development SR&ED tax credits may be deducted from federatet otherwise payable.
Unused credits are refundable for smaller CCPCs at rates of pgd@ent for up to $anillion

of qualifying current expenditures; and 4@r cent for other qualifying expenditures. For other
corporations, unused tax credits can lagried back thee years or carried forward 2@ears.

A recent Department of Finance working paper provides an economic evaluation of the SR&ED
tax credit and finds that it creates a net economic gain for the Canadian economy. The study
shows that the posie economic benefits associated with the SR&ED tax credit are derived
from the spillovers that occur when the benefits of SR&ED extend beyond the performers
themselves to other firms and sectors of the economy. These spillovers amount to about 46 cents
per dollar of tax expenditure and more than offset the costs of the credit, estimated to be 36
cents per dollar of tax expenditure. Thus the SR&ED tax credit creates a gross economic gain of
$1.11 for every dollar spent on it, and a net economic gain ofehfs @er dollar. These
estimates are sensitive to the underlying assumptions used in the working paper, but the study
shows that the SR&ED tax credit generates positive net economic benefits under a range of
reasonable assumptions.

The manufacturing sect@s the largest beneficiary of the SR&ED ITCs, accounting for nearly
onehalf of ITCs earned. Within the manufacturing sector, computer and computer product
manufacturing, transportation equipment manufacturing and chemical manufacturing are the
largest usrs of the SR&ED program. Service industries, particularly professional, scientific and
technical industries, and information and cultural industries are also significant users of SR&ED
tax credits.

Using Canadian tax incentive system and simulations,d®3$eund that an R&D credit that
initially costs 1% of revenue and is financed by a decrease in productive government

138\/enturous Australia. Builing strength in innovation, p. 108
139 http://www.fin.gc.ca/activty/consult/sred-ehg.asp#note11
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infrastructure, produces a lomgn increase in welfare of 17.6% government infrastructure in
the model is not productive, the welfarerease is 45.6%. In the model, R&D tax credits
always dominate other incentives.

3.3.5 The United Kingdof*

In UK R&D expenditure can be deducted by 130% and Small and Medium Sized companies can
deduct 175% of R&D expenditurehere the expenditure is capital naturé*? (UK research
credit).

According to an evaluation study abrcted by BMRB Social Researclost respondents had a
positive view of the potential effects of R&D tax credits. Overall, 57 per cent of claimants and
58 per cent of noxlaimants felt tht R&D tax credits were an incentive to undertake further
R&D.

Over a third (34 per cent) said that R&D tax credits had enabled them to take on projects that
needed a longer time to pay off. A quarter (24 per cent) said that tax credits had enabled them to
take on more risky R&D projects. One in seven claimants (16 per cent) felt that the R&D tax
credit had either enabled them to attract R&D projects from abroad or prevented R&D projects
from migrating to overseas facilities.

Companies that had claimed R&Bx credits were more likely than netaimant companies to
say that they had increased their spend on R&D over the last five years, whittainasmnt
companies were more likely to have kept their level of R&D spending about the same.

Using UK data, Hars et al (2009) studied the impact of R&D spending on output as well as
forecasting the impact of a regionally enhanced R&D tax credit on the user cost of R&D
expenditure and subsequently the demand for R&D. The example of a disadvantaged region is
usedi Northern Ireland. The results are that in the long run, R&D spending has a mostly
positive impact on output across various manufacturing industries. In addition, plants with a
zero R&D stock experience significant oo negative productivity effects. Asotthe
adjustment of R&D in response to changes in the user cost, the results suggest a rather slow
adjustment over time, and a lengn ownprice elasticity of aroundl,4. Also, to have a major

impact on R&D spending in Northern Ireland, the R&D tax drediuld need to be increased
substantially; this would be expensive in terms of the net exchequer cost.

3.3.6 Belgiunt®®

One of the two Belgian policies to stimulate R&D can be regarded as a special allowance.
However it differs from other pmlies as it offersiked amount based incentivastead of
percentages.

1%0Russo, Benjamin. A Codienefit Analysis of R&D Tax Incentives. Blackwell Publishing on behalf of
the Canadian Economics Association. The Canadian JoudrBaboomics / Revue canadienne
d'Economique, Vol. 37, No. 2, May 2004, pp. 33.

1L http://www.hmrc.gov.uk/randd/rargxcreditsfinal.pdf

142KPMG LLP (UK) (2008) Anvestment in the UK. The corporate tax regime
https://portal.ema.kworld.kpmg.com/tax/Member%20Firm%20Publications/Investment%20in%20the%2
0UK%20-%20CT%20regime%202008%20Feb%2008. pdf

143 hitp://www.belspo.be/belspo/stat/papers/pdf/fiscRDIune03. pdf
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For each additional employee used in scientific research in Belgium, the company is exempt

from paying taxeson aammo u n t ,8@0fin the yearbf recruitment. This amount is annually

indexed. For highly qualified researcheiss. employees holding a doctorate degree with 10

years of experience in scientp90i c research, 't he

Although mat companies appear to be aware of the different incentives offered by the
government, very few actually use the support that the government has put in place, be it the tax
allowance offered for the recruitment of new researchers or for investment in R&D.
Furthermore, there appears to be a serious misunderstanding among Belgian firms regarding the
current incentive system. It is thought that the allowance for hiring new researchers is
permanently obtained during the first year so that it would be bendbdmle excessively one

year and abandon the newcomers the next one. Such misinterpretations may be due to the fact
that the current policy is probably too complex to be effectively used.

In the survey, the government support is almost never perceivednas A R&D st i mul at o
indeed, only one firm has declared that it had carried out an R&D project because the fiscal
support was available.

First of all many firms do not use the different measures because the associated administrative

cost is too high compad to the potential benefit. The procedure to receive support is time
consuming, bureaucratic and lacking in transparency, while the aid itself is too unsubstantial.
Firms have called for ffa iseinmp lyed, styrsanesnpar ent anc

Second, because RXis a longterm process, any kind of government support should be
available to the firm for many years, in a predictable and stable manner.

Third, the support should be substantial enough to generate a change in the R&D expenditure.
Indeed, the presentdremental system in Belgium is described by all firms as too small to
influence significantly the cost of R&D activities.

According to the evaluation of the authors, the Belgian R&D tax incentives could be improved
significantly. The following elements daitely appear to be putting the current Belgian policy
at a disadvantage:

1. The exemption only relates to the first yea
baseo induce investment di stortions and are not

2. The amountf the exemption is not significant enough to be stimulating. The net cost saving
is too small to have a real impact on business R&D decisions (the fiscal incentive is too weak).

3. In order to secure the exemption, the company has to deliver an aitestatih year (it adds
complexity and administrative costs to both the firm and the government).

4. In order to secure the exemption, the researcher in question has to remain working on a full
time basis in the research department of the same companyc(adplexity).

5. The tax allowance is nominative. This causes important administrative constraints on both the
government and the firm (each year there is a need to track the employees who benefited
previously from the fiscal incentive).

6. The conditionsdr highly qualified researchers are so severe that practically no researchers
qualify (the definition of highly qualified personnel is too strict).

7. As the experience with the Austrian R&D tax allowance has shown, it is better to apply the
internationaly recognized definition of the Frascati Manual (OECD, 1993). In this context, it
seems better to restrict the tax allowance to R&D activities only and to eliminate the

68



Afdevel opment of the technological poelmgnti al
practices).

8. A better integration of the different governmental departments could result in substantial
savings on the administrative cost of the policy. Currently some procedures include performing
tasks that could be avoided by using informatieedily available in other departments.

The following recommendations were made for Belgium to improve their tax incentives:

1. The essential keywords for recommendation are the search for stability, visibility, simplicity
and reliability.

2. Implement devel based tax credit of 25% on all R&D expenses (total expenses) if the 3%
GDP R&D objective has to be reachddhe introduction of a tax credit system of 25% on all
business R&D expenditures were presented as the best feasible policy to stimulate R&D.
Indeed, such a policy is likely to enable Belgium to reach the European target of 3% of R&D
intensity by 2010.

3. Investigate the possibility to make monthly deductions of social security taxes, as in the
Netherlands.

4. Limit the definition of eligible egenditures to the one in the Frascati manual. (See appendix
1 for the Frascati definitions). An-thepth company consultation process would allow refining
the interpretation of the Frascati Manual.

5. Allow patenirelated expenses to be deducted.

6. Allow R&D expenditure from outsourced or subcontracted activities to universities, public
labs and high schools to be deducted.

7. Reduce most of the complexity associated with the current policyti(fial requirement,
subsequent attestations in order to méaintae exemptionetc)

8. Increase the coordination between the various government institutions and ministries
involved in any type of government support to business R&D, such as grants, susilies
procurement

9. Eliminate the requirement that R&D hasbe technically new from a societal point of view.
Firstly, it is almost impossible and costly for the government to control what is and what is not
new from a societal point of view. Additionally it is relatively straightforward to keep track of
what R&D the company previously did (by looking at the previous applications). Moreover, it is
not excluded that redoing a similar research regutiew findings.

10. Offer the facility to apply beforehand as well as afterwards for the tax incentive. This avoid
the dilemma between the equally important argumentscestainty and flexibility for
companies. This facility also offers potential benefits to the government as it spreads the
applications over the whole year so that fewer human resources are reguope twith peak
periods.

11. It is important to put eonsistenpolicy in place. This has to be achieved at all levels of the
policy: from the design, the communication, the application, the treatment of applications and
the granting of the incentive the monitoring itself.

12. There should be an independent evaluation put in place in order to assess the effectiveness
of the new fiscal incentives.
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13. In order to ensure a proper evaluation process, access to-lewirodatabases is
indispensable.

According to the information received from Tax Partner, Dirk Van Stappen at KPMG Belgium
(Antwerp)this measure has been abolished from assessment year 2008 as it was perceived to be
rather burdensome from an administrative point of view. The outcome of thetimpalysis of

tax incentives on R&Eactivities, including developing a statistical model to measure the impact
may not be shared yet (report has been delivered to the Flemish Minister concerned). The report
will be available at the end of 2009.

3.3.7 Other caintry evaluations

Corchuel o -Rosdffoud using anparel of Spanish industry sector firms that large

firms are more aware of the tax benefits, but overall, a little more than half are aware of these
benefits. Of these, less than half use therthdffirms without R&D spending are excluded, the
situation i mproves, -eshpobogyisectors,put stilh fevls MEthestaxand | o
benefits. If firms without the knowledge of tax benefits are excluded, the probability gap

between large firm rad SME tax benefit usage disappears. Also, tax benefits are more
frequently used by firms than the state subsidizes. The second result is that the effect of tax
incentives is positive, but significant only in large and Higthnology sector firms.

Japanhas a 10%l2% of tax credit of R&D expenditure. In addition to regular tax credit Japan
offers tax credit of 5% on incremental R&D expenditure. If R&D expenditure is higher than
10% of the average sales proceeds, the R&D tax credit can be increased fuittnethe
maximum creditable amount of 30% of the annual corporate tax liability.

In Japan, according to Kofathe R&D tax price elasticity is about 0.68 when estimating it for

al | firms. However, c ons i desticitynsglO3tinhlage firmg. més si z
This means that R&D tax credit is effective in increasing R&D investment, especially in such

firms.

Using the industrial data from Shanghai, Zhu ét°&l ound t hat both governr
funding as an incentive stimulating policy inst ment and i ndustri al sectoc
science and technology activities have positive effects on the industrial R&D investinent

stability of the policy further enhances the positive effect. However, the effect of the tax
incentives is not strghtforward. The enterprises in the industrial sectors tend to switch to more

general and less costly science and technology activities, which can be regarded as a less
desirable effect of the tax incentives. Also, there is no significant effect of theldzarsgkand

S&T funding from other financial resources, i.e. FDI.

“Corchuel o, M. -RB= Bste2009):The Eftectsto? Fiselzdncentives for R&D in Spain.

Universidad Carlosll de Madrid. Working Paper 623, Busines Economic Series 02.

1%5Koga, Tadahis§2003):Firm size and R&D tax incentives. Elsevier. Technovation, 23, pp.6a43

140 Zhu, Pingfag., Xu, Weimin., Lundin, Nannan (2006):h e i mpact of govérnmento6s f
incentives on industrial R&D investmedt&Empirical evidences from industrial sectors in Shanghai.

North-Holland. China Economic Review, 1pp. 51 69.
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As an example of a developing economy, usi ng
Taymaz*’ found that public R&D support significantly and positively affects private R&D

investment. Thre seems to be even an acceleration effect oAfifianced R&D expenditures.

Smaller R&D performers benefit more from R&D support and perform more R&D. In addition,
technology transfer from abroad and domestic R&D activity show up as complementary
proceses. Although larger firms are more likely to conduct R&D activities, within the group of

R&D performers, smaller firms participate more in R&D support programs and have higher
R&D investment per output.

4753 ¥z-el ik, Emr e2009: RRR supparzprogr&ms m beveloping countries: The
Turkishexperience. Elsevier. Research Policy, 37, ppi 288B.
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3.4 Factors influencing R&D location

In general, it isevident that tax matters influence foreign direct investment (FDI) and R&D
activity location decisions of multinational enterprises. However, it should be noted that tax
issues are not one of the main drivers of such deersgking.

One of the OECD stugls has found that inbound FDI is recognized as being attracted by
macroeconomic stability; a supportive legal and regulatory framework; skilled labour and
labour market flexibility; well developed infrastructure; and business opportunities tied to
market size (with profitability of the domestic market tied to the purchasing power of the
population, and foreign markets reached via an extensive network of trade agreements). In other
words, a number of netax factors are central drivers to FDI decisions. rMsbtax policy
establishes a basis for fiscal stability which strengthens the business climate. Additionally, in
certain cases, tax may be an important factor influencing location deci&ions.

Namely, effective rates inclusive of tax base provisions angblemning are factored in by

investors. Taxes such as energy taxes and payroll taxes are important, and according to some

of ficials, are becoming much more iimportant. T
care of the cor poenadthatcorpopate taxis paid at fevels acceptable s
managers. This observation lends weight to the perception that multinationals have many tax
planning techniques at their disposal, and may be able to effectively decide the level of host

country tax @ profit that they will pay. However, low host country tax burden cannot
compensate for a generally weak or unattractive FDI environment. There are numerous past

examples of where poor infrastructure and other weak investment conditions have deterred FDI.
149

A report (September 2007) prepared for UK Trade and Investment and the Association of the
British Pharmaceutical Industry states that "once a sufficient degree of quality is obtained, cost
factors are likely to dominate the decision as to where todanainufacturing. Corporate tax
rates are likely to be the single most important factor in this decision, particularly where the
technology required for successful manufacturing is available in a wide variety of locations".
However, i n pr aardl tax drategyci® consideney. e stady concludes that
countries can use R&D tax credit to help attract R&D, "however, such schemes might possibly
add to, but no way substitute for, the provision of an underlying high quality envirof*hent"

Accordingto a survey of over 200 multinational companies across 15 industries regarding the
factors that influence decisions on where to conduct research and development shows similar
results to those of the location of FDI. Regardless of where companies lodatgdr& factors

stand out: output market potential, quality of R&D personnel, university collaboration, and
intellectual property protectidrf.

For companies locating in emerging economies, the most important attraction was the market
growth potential, fdbwed by the quality of R&D personnel, third most important reason were
costs (net of tax savings), the expertise of university faculty, and the ease of collaborating with

“S0ECD (2007): ATax Ef f ec tisNo.dh ReeantrEeidemcaandRolice ct | nvest
An al yhtpi//evdw,0ecd.org/datacecd/B34/39866155.pdf

149 |14;
Ibid.
NERA (2007): AKey Factors in Attractingasednternati o
Phar maceuti cal Il ndustryo, http:// www. nera.com/i mage/|

BThursby, J and M. offThene? & Bupey of(Fac@ & Multindlidhal R&D Site
L o ¢ a t hitpo//mwwokauffman.org/uploadedFiles/thursby final 1206.pdf
192 |pid.
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universities. When companies located R&D facilities either at home or in anothelpmisy
economy, the most important factors were the quality of R&D personnel and the quality of
intellectual property protection, next were the expertise of university faculty and the ease of
collaborating with universities. Also important were marketdexcsuch as growth potential and

the need to support sales of the company

Thus output and input market factors, as well as the intellectual property infrastructure, are all
paramount. A critical point on R&D input factors is that the most importantrfeecthe quality

of the inputs. The implication of this is that although cost, net of tax breaks, is high in developed
countries, these economies can still have a comparative advantage in R&D because of the
quality of personnel, particularly given the iteetual property environmehit. In addition, the

survey found that the argument that tax breaks and/or direct government assistance are luring
firms to establish R&D facilities in developing or emerging economies can be reasonably
rejected (Ibid p 24). Hoewer, their results suggest that tax breaks are more prevalent in
developed countries (Ibid p 26).

The results of another studyon R&D location suggest that on average, the probability to
locate in an EU region (NUTS 2) increases with the size of demagigthmeration economies,

low production cost, technological development, flexibility of labour markets, access to skilled
labour and information technology (IT) infrastructure. The evidence suggests that after
controlling for the R&D intensity of regiondzU structural funds and country level tax
differences have had no significant effect in the attractiveness of regions to R&D foreign
investment. In addition, multinationals locate foreign affiliates in more than one country and

they optimize the tax on dajpal base*®.

European Commi ssion study <concludes that Awhi
institutions and market access may be key factors determining where firms choose to locate

their R&D activity, R&D tax credits and the (corporate) tagteyn more broadly may also have

a r ol e ™% Anotherl stugydhas identified that in addition to werldss research

infrastructure and skilled labour the dynamism of the national innovation system, a degree of
interaction and collaboration among diten t firms and other Aknowl e
di ffusing organizationso (universities and res
etc.) is also important location drivet

Therefore, the probability of R&D activities location decision in daie country/region can be

said to be influenced by market size, quality of R&D personnel and labour market flexibility,
legal framework and other ndax conditions; tax considerations are not generally the first
priority. There is very little evidenceéhdt tax incentives play a role on the R&D location.
Furthermore, pinpointing the most relevant tax considerations that drive the R&D location
would be highly ambiguous, because the reviewed studies emphasize either the level of general

193 pid.
' bid.
*5Sjedschlaga, D. Smith€,. Turcub and X. Zhang (2009): AWhat Det
European Union to the Location of R&D, Multinational
?ggps://www.esri.ie/research/research_areas/international_economics/dynreg/papers/\NP46.pdf
Ibid.
>"Expert Group on R&D Tax Incentives Evaluatior2 0 0@inparing Practices in R&D Tax
Incentives Evaluatiai ,http://ec.eurpa.eu/investn-
research/pdf/download_en/rd_tax_incentives expert group report2008_rtd_finall.pdf
¥¥8¥Guim-n, J. (2008): AGovernmensi serBDegj e®EED 6Lt oba
International Investment, http://www.oecd.org/dataocecd/4B6840856.pdf
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corporate income taar the overall tax burden on the level of group of companies taking into
account tax planning opportunities. In addition, there is no reliable evidence that the R&D tax
incentives have attracted R&D activities in high R&D performing countries or impa& &b
location decisions of multinational enterprise substantially.
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4 Research and technological development in Estonia

Estonia has been increasing the level of R&D expenditure to R&D constantly during the past
years, however is still lagging considerabhind the European forerunners in terms of number
of researcheresmployed in business sects well as contribution of R&D investment to GDP.

The main conclusions to be drawn from this chapter are:

e An in increase of Est onrt@adeguisies a substandal sect or R&
increase in R&D personnel in business enterprise sector.

A~

e Estoniabés public sector expenditure on R&D i s
despite recent rapid growth, business sector R&D investment continues toniéigangly
behind Finland, Sweden and others.

4.1 Number of researchers in Estonia

In 2007 and 2008 the total R&D personnel in Estonia has been above nine thousand persons
(five thousand in fultime equivalent). The above includes 6,800 researchers (3 S€frchers

in full-time equivalent), while the rest are technicians and supporting™Staffis is, in absolute
terms, a relatively small number of researchers that is comparable to a single research lab of a
major multinational corporation.

The fact thathe full-time equivalent of R&D personnel varies in Estonia significantly from the
total number of R&D personnel is explained by two reasons. About one half of the R&D
personnel in Estonia is employed in higher education sector, whereas majority of the R&D
personnel acts there hdiifne as researcher and hathe as teaching staff. Similarly to the

above, in enterprise sector, most of the R&D staff undertakes various other tasks besides R&D
activities (e.g., product development, market research, etcpthiarR&D.

Figurels hows t hat Estoniabs R&D personnel per 1,00
the European R&D champions (Finland, Sweden, Germany, etc). Therefore, not surghsingly

Estonian R&D strategi{nowledgebased Estonia 200Z013has set an objective to increase

the share of fultime R&D personnel by 2013 to the level of European forerunners, which is 8

persons in 1,000 employmeft.

We notice also that the share of ftithe equivalent of the flic sector R&D staff in work
force in Estonia is fully comparable to the respective figure in any other Member State.
Consequently, the foreseen growth has to come primarily from the private'8kctor.

159 Statistics Estonia, August 20Qp://www.stat.ee

180K nowledge Based Estoni&stonian R&D and Innovation Strategy 262@13 Ministry of Education
and Research, Tartu, 200itp://www.hm.ee/index.php?popup=download&id=7669

181 The 21% average annual growth rate of-fiie R&D personnel of business enterprise sector in 2001
2006 has been indeed remarkable. This is one of the higlweghgates in the E27 in this period.
Eurostat, Statistics in focus, 91/2008.
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Figurel. The share of FTE d®&D personnel in 1,000 work force, 20¢3.
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Source: Eurostat, authoroés calcul ations.

In 2007 Estonian business enterprise sector had altogether 2,686 R&D personnel (1,689 in full
time equivalent). Computer related activities were in terms of employrh&&[ personnel

the single most significant economic sector employing 714 persons (553 personsrimefull
equivalent), or approximately 1/3 of the private sector R&D staff.

4.2 Research and technological developmeanmtestment in Estonia

Estonia has witnessl in recent years very rapid increase of research and technological
development (RTD) investment. Albeit from a low level, it has been one of the fastest increases
of R&D investment in Europe reaching more than 25% per year over the last five years. In

200 7 , Estoniabds gross domestic expenditure on R¢

A comparison of Estonian GERD with that of the
public sector expenditure on R&D is fully comparable to European average. Howevde despi

recent rapid growth, business sector R&D investment (BERD) continues to lag significantly

behind Finland, Sweden and othef&g(rre2)

%2 The above Eurostat data is unfortunately outdated, but there is no more recent data available to
calculate the share of FTE R&D personnel for individual Member States.tAésdata for the United
Kingdom is missing. However, for most of the countries, the number of R&D personnel changes rather
slowly. Therefore, we deem the use of this data for our purposes of the above argument justifiable.
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FigurleG%. Total intramural R&D expenditure (GERDY sectors of performance,
2006.
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SourceEur ost at , authoros cal cul ati ons.

Thus, the objective dfnowledge based Estonia20Q@13t o i ncr ease t he
expenditure by 2014 to 3% of GBPremains challenging. We find it especially challenging as
comparing figures 1 & 2 reveals that there is a rather clear correlation between the number of
R&D private sector personnel and private sector R&D investment. In other words, an increase
of Estoniab6s private sector aR®BasdimR&B st ment
personnel in business enterprise sector.

A closer look at the structure of business sector R&D investment reveals also that majority of
business R&D investment is intramural investment, i.e., the investing enterprise itself
implementshe respective R&D activities. This, of course, reinforces once more our argument
on the need to increase the number of business sector R&D personnel.

Further mor e, we highlight the fact, based
intensity of variais industries varies significantly and information and communications
technology (ICTs) has a crucial role to play when it comes to devising significant increase of
business R&D investment According tolndustry Classification Benchmafive industries of

37, namely ICTs, bipharmaceutical and automotive industries, account for 2/3 of global
private R&D investmentHigure3)

83 Due to the lack of data in Eastat Figure 2 does not reflect public R&D expenditure in Portugal. Also
data about higher education sector R&D expenditure in Italy and Netherlands is missing..
164 [a:

Ibid.
185 See alsoGeomina Turle@t al, The 2009 report on R&D in ICT in the European UniBaropean
Commission Joint Research Centre, Luxembourg, 2009, 45.
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Figure3. Private R&D investment by major industries .
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7% 17%
SourceThe 2007 EU Industrial R&D Investment Scorebeddropean Commission, DG
JRC/IPTS http://iri.jrc.ec.europa.eu/research/scoreboard 2007.htm

The structure of intramural business B&xpenditure varies obviously from country to country
depending on presence and comparative strengths of individual industries. Nonetheless,
Estonian BERD figures fit largely the above global pattern. In 2007 computer related activities,
manufacturing oélectrical and optical equipment; and transport, storage and communication
accounted for one half Estonian business sector intramural R&D investment. Financial
intermediation as intrinsically ICT intensive services sector; and manufacturing of chemical
products contributed also significantlyzigure4)
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Figure4. Intramural R&D expenditure in Estonian business sector, 2007, in KEUR.
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Source: Statistics Estonia, July 200ép://www.stat.ep aut hor sdé cal cul ati ons.

Thus, ensuring availability of qualified R&D personnekpecially so in information and
communication technologies and biotechnologieas a crucial role to play in making the
Est oni atiéns reaitg and allowing for significant increase of business sector R&D
investment.
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5 Options for tax subsidization of R&D in Estonia

This chapter analyzes R&D tax incentives to promote research and develagthéties in
Estonia.As the previous amgsis showed, business sector generally unulersts in R&D from

the socially optimal perspective. R&D tax incentives are aimed at reducing the costs of such
activity.

R&D tax incentives reduce the tax burden related to R&D activities of public andepsizetior

players with the emphasis on private sector R&D expenditure growth. This is because business

sector R&D investment (BERD) continues to lag significantly behind Finland, Sweden and

others whereas Estoni ads puldmpaablste Eutopean e x pendi t
average (please see chapter 4.2). The aim of the selected incentives is to reduce the corporate

tax liability (income tax on dividend®y ease the tax burden on labour costs of a company

making R&D expendituresr receivng income fom R&D activities.

Personal income taxéentives are also included much as income tax is considered as part of
| abour cost for the company. The selected tax i
R&D investments. Therefore, sole propriat@FIE) are left out of the scope of the analysis.

The incentves are selected on the badisnternational experience and modified to suit the
Estonian corporate income tax system that is rather different from the classical corporate
income tax systemssed by other countries. In addition, the authors of this report have found
that some of the tax incentives used by other countries breach the EC state aid rules or are in
conflict with EU Treaty freedoms. Therefore, some of the selected tax incentivebdev
modified/left out from the analysis in order to avoid future dispdteserefore, these issues are
also discussed in this chapter

We have also defined the R&D costs and R&D personnel for the purpose of implementation of
the selected incentives irstonia. In addition, possible tax avoidance under the R&D tax
incentives is addresse@hapter 5 also gives an overview of the iroalions, tradeffs and

effects of different selected incentives.

The main conclusions to be drawn from this chapter are:

e The Estonian current tax system was meant to be favouring reinvestment as opposed to
classical corporate income tax system that is not aimed at favouring such activity. However,
it cannot be said that Estonian corporate tax system is an R&D tax inceniigelinas it
does not make a difference between the investment opportunities available.

e Under the current income tax systeéhe companies have an option jtst accumulate
profits and not to reinvest these, i.e. thé&seno incentive to invest in R&D agpposed to
any other investment opportunity that may provide faster profits.

e Based on the international experience, the R&D tax incentives selected for the Estonian
purposes are aimed firstly at increasing the private sector R&D expenditure in order to
reach the target of 2% target of GDP and secondly at increasing the number of R&D
workers to reach the goal of 8 R&D personnel p@00 employed persons.

e The selected tax incentives that can be applied in the Estonian Corporate Income Tax (CIT)
system are iglided into two subcategories: corporate income tax incentives and wage tax
incentives.
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For the purpose of this report corporate income tagakulated on dividends distributed to
shareholders and the R&D CIT incentives are designed to reduce the td&nban
distributed dividends.

CIT incentivesencourage companies to invest in R&D as opposed to any other investment
opportunities and distribute profits.

The positive qualitative effects of the R&D tax incentive based on a deduction of a certain
lump sum amount from CIT base per supplementary R&D personnel hired compared to the
previous period in which dividends were distributed are:

- Increasen the number of R&D personnel in the business sector.

- Targetedat the labour intensive sector rather than otlsectors. However, as R&D is
perceived to be a rather labour intensive activity we estimate that the labour costs make
up about half of the R&D expenditure in business sector and therefore should be well
targeted.

The negative qualitative effects of the R&X incentive based on a deduction of a certain
lump sum amount from CIT base per supplementary R&D personnel hired compared to the
previous period in which dividends were distributed are:

- Not benefiting the nonprofit sectoror companies not makirgprofits(e.g. startups)

The positive qualitative effects of the R&D tax incentive based #8% of tax credit
available oftotal R&D expenditurewith the maximum ceiling at 30% of corporate income
tax payable excluding he expenses made by the companyhatexpense of government
grants (e.g. EAS grants) or other public subsidies

- Increasen the total business sector R&D expenditure.
- Levelof R&D employees will increase.
- Reflectghe real spending patterns of companies (all R&D expenditures qualify).

The negative qualitative effects of the R&D tax incentive based on a 10% of tax credit
available of total R&D expenditure with the maximum ceiling at 30% of corporate income
tax payable, excluding the expenses made by the company at the expense of government
grants (e.g. EAS grants) or other public subsidies

- Not benefitting the neprofit sector or companies not making profits

- We have also consideréal restrictingthe implementation to intramural R&D and R&D
subcontracted to neprofit organizations (universgs) to avoid cumulation of credits
available. If applied to all R&D espenditure the method encourages cooperation
between R&D players irrespective of available credits in other countries. Then
cumulation is not avoided of R&D tax credit (the same costseame as a basis for
double tax reduction).

The positive qualitative effects of the R&D tax incentive based on an exempBia¥ aff
royalty income from patenfsom income tax on dividends are:

- Similar incentives are introduced in several countries emgd in Belgium the scheme is
already generally perceived to be conceptually simple, covering broad number of
transactions, and seemingly less burdensome compared to other incentives.
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- Well targeted because it targets the end result (creation of intelleptoperty) as
opposed to the means (employees, expenditure) that may, but also may not, result in
additional welfare gains.

- Competitive on the international level as generates 5.3% of effective tax rate on income
from royalties (in Luxembourg is 5.72%.etderland 10%, Belgium 6,8% and in
Singapore such foreign sourced IP income is exempt from income tax for 5 years).

- Encourages Estonian companies to patent their products or services.

The negative qualitative effects of the R&D tax incentive based oreampton of 80% of
royalty income from patents from income tax on dividends are:

- Not benefitting the neprofit sector or companies not making profits
- Estimated impact of this incentive is notossad as for other incentives
- The beefits of this incentiveanbe enjoyed witlpossibly a relatively largéme-lag.

- Developing and registering a patent is a costly process and the patent tax incentive
alone may not be attractive to companies.

Currently, the private R&D intensity is grater in the computer relatactivities,
manufacturing of electrical and optical equipment; and transport, storage and
communication, financial intermediation and manufacturing of chemical products and
therefore, it is expected that in the short run that these are the sectorsilthznefit the
most from the proposed R&D incentives.

Current Estonian tax system relié®avily on labour taxes. Considering the fact that labour
costs make around half of the total R&D costs, Estonian system is rather unfavourable in
terms of labouiintensive R&D. Thusyage tax measures have a great potential in the R&D
incentive context in Estonia.

The positive qualitative effects of the R&D wage tax incentives are:

Wage tax incentives do not require taxable profit, i.e. relevant for new innovathEoes
as those may not be profitable during the start up period anebnafit sector

Wagetax incentive tendto favour internal R&D as opposed to contracting the R&D
activities out which stimulates the investment in human capital.

Increasingthe numier of R&D personnel and the R&D expenditure in terms of wages.

Positive effect on companiesd cash fl ows as
monthly basisvhich is especiallybeneficial to small companies

Wll benefit the business sectos aell as the nofprofit sector

Favourableeffects in terms of the breakdown of the by the type of R&D acewitymost of
the basic research is done in universitiegs the breakdown may not be distorted.

The negative qualitative effects of the R&D wageincentives are:
Not specifically targeted at business sector R&D performance.

Targetthe R&D labour costs as the most prominent input to R&D activity but do not target
the other inputs, like investment to machinery.
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It should be borne in mind that thmossible R&D tax incentives to be implemented in
Estonia do not infringe EU Treaty freedoms and are compatible with state aid rules

For the Estonian purposes we advise to focus on the classification of R&D personnel based
on occupation dividing them intbree categories: researchers; technicians and equivalent
staff, and other supporting staff.

For the Estonian purposes the we suggest that the OECD geneal framework guidelines for
qualification of R&D expenditure are followesimilarly to other country exgrience
includingbasic research, development and applied research.

As it is more difficult to keep track of foregone tax revenue than it is to keep track of real out
of pocket expenses we find that tax audits during the first years of R&D tax incentive
application are essential to be carried out.

In addition, if the appropriate tax incentive(s) for Estonia have been chosen these should be
coordinated with the existing government grants to R&D activity to avoid overlapping in
terms of targeting objectivessaR&D grants and R&D tax incentives aiggenerally
substitutes.
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5.1 Possibilities for R&D Tax measures ithe EU legal framework

In this chapter we have considered the possibilities of implementation of R&D tax incentives
from the EU Treaty perspective. Rirgin overview of the state aid rules from the R&D tax
incentives perspective is given, and second the EU treaty freedoms are discussed from the R&D
tax incentives perspective.

5.1.1 R&D measures vs. statédaules

Article 87 (1) of the EC Treaty definestieat e ai d as Aany aid granted
through State resources in any form whatsoever which distorts or threatens to distort
competition by favouring certain undertakings or the production of certain goods shall, in so far
as it affects tradebewe en Me mber St at es, be incompatibl e wi

The principle of incompatibility with the common market and the derogations from that
principle apply to aid Ain any f%rm whatsoever

To be termed aid, withirhe meaning of Article 87 of the EC Treaty, a measure must meet the
cumulative criteria described below:

Firstly, the measure must confer on recipients an economic advantage which relieves them of
charges that are normally borne from their budgets. Thentalya may be provided through a
reduction in the firm's tax burden in various ways, including:

e a reduction in the tax base (such as special deductions, special or accelerated depreciation
arrangements or the entering of reserves on the balance sheet);

e a tdal or partial reduction in the amount of tax (such as exemption or a tax credit),
deferment, cancellation or even special rescheduling of tax¥ebt.

For example, the county of Aland in Finland introduced an amendment to its tax law under

which captive ingrance companies meeting certain criteria could benefit from lower taxation

(equal to 10 percentage points) that would normally apply to companies.ofisequently,

captive insurance companies paid a lower overall rate of corporation tax than thedstatelar

of 25 percent applicable at that ti mdowerl n itaés
rate of taxation confers an advantage on a compgrmnabling it to retain a greater proportion

of its profits either for distribution to its membeos shareholders or for reinvestment and

therefore confers an advantage on eligible compaffies.

Secondly, the advantage must be granted by the State or through State resources. A loss of tax
revenue is equivalent to consumption of State resources iartheof fiscal expenditur&’

In 1984, rules were introduced according to which a company satisfying certain conditions
(amongst which only neresidents may have a beneficial interest in the shares of the company)
could obtain a Qualifying Company certifteaA Qualifying Company was liable to taxation on

its profits at a rate which was always lower than the normal corporate tax rate, which at that
time stood at 35 percent. The rate of tax applied was negotiated between the company
concerned and the FinanCGentre Division, part of the Gibraltar Government's Department of

186 Commission notice on the application of the State aid rules to measures relating to direct business
taxation (98/C 384/03) (Hereinafter ACommi ssion not|

167 Commission notice ...
188 2002/937/EC
169 Commission notice ...
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Trade, Industry and Telecommunications. There was no statutory guidance for the conduct of
these negotiations. The vast majority of Qualifying Companies paid a rate of tax of between 2
and 10 percent and the policy of the Gibraltar authorities has been to ensure that all Qualifying
Companies paid between 2 and 10 percent taxes.

In that case, the EU Commission considered tthatax advantagdor the purposes of Article
87(1) EC Treatyjs granted through State resources, since the origin of this advantage is the
renunciation by thd&lember State of tax revenue which it would normally have recelwetie
absence of the ring fenced tax advantage, the activities of Qualifying Companies eidetht

that they occur under the jurisdiction of the Gibraltar authorities, would be subject to the full
rate of tax in Gibraltar. This difference in tax rate represents the tax revenue farégone.

Thirdly, the measure must affect competition and traderden Member States. This criterion
presupposes that the beneficiary of the measure exercises an economic activity, regardless of the
beneficiary's legal status or means of financing. The mere fact that the aid strengthens the firm's
position compared witkhat of other firms which are competitors in iR€ammunity trade is

enough to allow the conclusion to be drawn that i@manmunity trade is affected’

As an example, the former special tax regime applicable in France to takeovers of companies
active in certain highly competitive sectors provided for a 2 years corporate income tax
exemption in the case where newly set up companies took over the assets of companies which
had been, or were about to be, wound up. To qualify for this exemption, the takedver

involve either a company the transfer of which had been ordered by a court or a company which
was nearly insolvent. Moreover, companies exempted from corporate income tax could also be
exempted from trade taxtéxe professionnelt® and property ta ("t ax e f)dantwo r e
years.

In this case the EU Commission considered that the measure at issue, especially when applied to
certain highly competitive sectors, such as shipbuilding, the motor industry, holding companies,
the printing industry, theehther industry, the paper industry, the chemical industry and the
production of telecommunications equipment, affect i@oamunity trade and distort or
threaten to distort competition. The fact that the aid is relatively small in amount does not alter
its nature. Second, aid given to newly created companies is still aid that affects intra
Community trade even if it is authorisable in certain c&%es.

Lastly, the measure must be specific or select
producton of <certain goodso. For example, a scheme
administering the scheme enjoy a degree of discretionary féwem daily practice tax rules

need to be interpreted, they cannot leave room for a discretionatynéme of undertakings.

Every decision of the administration that departs from the general tax rules to the benefit of
individual undertakings in principle leads to a presumption of State aid and must be analysed in

detail. As far as administrative rulinggerely contain an interpretation of general rules, they do

not give rise to a presumption of dfd.

The Court of Justice acknowledges that treating economic agents on a discretionary basis may
mean that the individual application of a general measure takése features of the selective

1702005/77/EC
171 Commission notice ...
1725004/343/EC

13\ademecum. Community law on State aid; 30.09.2008;

http://ec.europa.eudenpetition/state_aid/studies_reports/studies_reports.cfm
17 Commission notice ...
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measure, in a particular where exercise of the discretionary power goes beyond the simple
management of tax revenue by reference to objective criteria.

Regarding the question whether the tax authorities have a discregtipoaer, the EU
Commission has concluded that the aid is not granted automatically and shall therefore be
considered as selective i f fAthe application
the local authorities, which, after carrying out #amination, may, if appropriate, grant the

ai 4% .

The selectivity criterion is also satisfied if the scheme applies to only part of the territory of a
Member State (this is the case for all regional and sectoral aid schemes). The selective
advantage inMwed here may derive from an exception to the tax provisions of a legislative,
regulatory or administrative nature or from a discretionary practice on the part of the tax
authorities.””

For example, in order to allow firms in the Azores (an autonomousrragithe Portuguese
Republic) to overcome the structural handicaps resulting from their location in an insular and

s ul

out most regi on, the regional aut horities adopt

1999 which provided for a reduction in the peancome tax rate of 20 percent (15 percent

for 1999) and a reduction in the corporate income tax rate of 30 percent for taxpayers in the
region. The ECJ concluded that the present measure is selective, since the tax reduction is offset
by the financing rachanism which is managed at the Portuguese 1&vel.

However, the selective nature of a tax measure may be justified by the nature or general scheme
or overall structure of the system, as mentioned by the ECJ, if the Member State concerned can
show that thameasure results directly from the basic or guiding principles of its tax sytem

In that connection, a distinction must be made between, on the one hand, the external objectives
of afgzélrticular tax scheme and, on the other, the objectives which areninimethe tax system
itself.

State aid must be selective and thus affect the balance between certain firms and their

competitors. AfSel ectivityo icsalwlat fAdjyiefnfee rad ntmea

(namely measures which apply without distion across the board to all firms in all economic
sectors in a Member State (e.g. most natitore fiscal measures)§:

As an example, Italian government has tried to provide for the temporary and partial reduction
of social charges pertaining to fam#djlowances for companies belonging to the textile industry
only. The ECJ decided that any measure intenuhatially or wholly to exempt firms in a
particular sectofrom the charges arising from the normal application of the general system
without there feing any justification for this exemption on the basis of the nature or general
scheme of this system constitutes State4id.

Tax measures which are open to all economic agents operating within a Member State are in
principle general measures. They musefiectively open to all firms on an equal access basis,

175 Case G241/94 France v Commission
176 2002/540/EC

17 Commission notice ...

18 Case @88/03 Portugal v Commission
179 Cases 173/73 and-88/03

180 Commission notice ...

181 Commissiomotice ...

182 Case 173/73 Italy v Commission
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and they may nade factobe reduced in scope through, for example, the discretionary power of
the State to grant them or through other factors that restrict their practical effect. However, this
condition does not restrict the power of Member States to decide on the economic policy which
they consider most appropriate and, in particular, to spread the tax burden as they see fit across
the different factors of production. Provided that they applyautidistinction to all firms and

to the production of all goods, the following measures do not constitute State aid:

e tax measures of a purely technical nature (for example, setting the rate of taxation;
provisions to prevent double taxation or tax avoidanc

e measures pursuing general economic policy objectives through a reduction of the tax burden
related to certain production costs (research and development (R&D), the environment,
training, employment)®®

The fact that some firms or some sectors benefiertitan others from some of these incentives
does not necessarily mean that they are caught by the competition rules governing State aid.
Thus, measures designed to reduce the taxation of labour for all firms have a relatively greater
effect on labouintensive industries than on cap#atensive industries, without necessarily
constituting State aid. Similarly, tax incentives for environmental, R&D or training investment
favour only the firms which undertake such investment, but again do not necessastijute

State aid®

5.1.2 R&D tax incentives vs. EU Trgafreedoms

The European Union is based on the free movement of goods, people, services and capital.
Therefore, all R&D tax incentives implemented by Member States, including Estonia, must
conform to thefundamental Treaty freedoms and the principle of-disgrimination. In
particular, any R&D tax incentive imposing restrictions on where the R&D is performed
(territorial restrictions) has to be scrutinized to verify compatibility with EC Treaty Artit3es
(freedom of establishment) and 49 (freedom to provide senif@es).

An example of an explicit restriction is a legal provision which restricts the benefit of an R&D
tax incentive to activities performed domestically. Territorial restrictions infringe ipen
freedom of establishment by excluding companies from conducting or outsourcing their R&D
elsewhere in the E&® The ECJ, has expressed that Article 49 EC precludes legislation of a
Member State which restricts the benefit of a tax credit for resealghooresearch carried out

in that Member State. The objective of Community R&D policy is to fully exploit the potential

of the internal market through the removal of legal and fiscal obstacles to cooperation between
undertakings®’

An example of implicit territorial restriction is a tax incentive covering the costs of
subcontracted R&D, but limiting the proportion of R&D that can be subcontracted to
nonresident entities. However, a tax incentive limiting the proportion of R&D that can be

183 Commission notice ...
184 Commission notice ...

185 commission of the European Communities, Communication from the Commission to the Council, the
European Parliament and the European Economic and Social Comimitteseds a more effective use of

tax incentives in favour of R&D, p.3, Brussels 2006
186 Communication ..., p. 5
¥TECJ Case C39/04

87



subcontracted withut making any distinction between resident and-me@ident subcontractors
would be acceptabfé®

In principle, the ECJ has recognized that restrictions on the scope of tax incentives could, under
certain specific circumstances, be justified, either bgxamption expressly provided for by the
Treaty® or on other grounds recognized by the ECJ as overriding requirements in the general
interest. However, the ECJ accepts such a restriction only where it is certain that the aims
sought cannot be achieved usadess restrictive measure (principle of proportionality). In the
past, Member States have sought to defend territorial restrictions before the ECJ on the basis of
several arguments’®

a) Fiscal supervision

In principle, a Member State has the right tplgpgneasures to ascertain clearly and precisely

the amount of costs deductible as research expenditure (Bo&eurnier). It may also require

a nonresident taxpayer to demonstrate clearly and precisely that the losses he claims to have
incurred correspad, under domestic rules governing the calculation of income and losses, to the
losses actually incurred (Futura and SingerHowever, the ECJ has so far concluded that the
restrictions in these specific cases are not proportionate to the aims sougikafmle, in

Baxter and Fournier, the ECJ concluded that national legislation that does not accept evidence
submitted by a taxpayer as valid for R&D carried out in other Member States cannot be justified
by the need for effective fiscal supervision. Indhecases, reference is made to the fact that
Member States should be able to obtain the relevant and necessary information under that
Mutual Assistance Directive or through bilateral tax tredffés.

b) Loss of tax revenue

Member States have argued in saleases that preventing the loss of tax revenue could justify
the imposition of a restriction. However, the ECJ has so far been very clear that budgetary
arguments are not acceptable as stith.

c¢) Prevention of tax avoidance

The ECJ has, in principle, regnized that the prevention of tax avoidance could justify
restriction of the fundamental freedoms. However, the ECJ would rather favour legislation
aimed at preventing, on a cdsgcase basis, wholly artificial arrangements. Furthermore, to
prevent tax easion, the ECJ has also referred to the possibility for a Member State to use the
Mutual Assistance Directive?

188 Communication ..., p.6

189EC Treaty Art 46 and 55
1% Communication ..., p.6

191 C254/97

19ECJ €250/95

“Communication é, p. 7
Y“Communication é, p. 7
“Communication é, p. 7
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d) Promoting national R&D and competitiveness

In the Fournier case, the ECJ stated that promoting R&D may be considered an overriding
requirenent relating to public interest which may justify a restriction on the exercise of
fundamental freedoms. It noted, however, that the refusal by a Member State to grant R&D tax
relief on the basis that the R&D was carried out in another Member State riargdot the
objectives of Community R&D policy, which, according to Article 183 of the EC Treaty,
includes strengthening the scientific and technological bases of Community industry and
encouraging it to become more competitive at international 1&vel.

In conclusion, the R&D incentives selected or/and designed for Estonian purposes provided in
this document are, as to our understanding, not in violation with the State aid rules and can be
treated as general measures that will be compatible with then@aormarket. They are not
regional or local and do not intend to promote the economic development of a region; they are
not sector specific nor intend to promote the production of certain goods or services; they do not
favour only national products whicheaexported. None of the measures provided, depend on
the status, size or the strength or the residency of the undertakings or is restricted to certain
types of undertakings or to some of their functions. The tax incentives proposed in this
document are oeto all economic agents operating in Estonia.

In addition, it is our understanding that the designed measures do not conflict with the EU
Treaty Freedoms. Namely, we have designed the R&D tax incentives so that any explicit, and
implicit, form of territoial restriction would be avoided as these would not be considered to be
in accordance with the EC Treaty. There is ample and consistent evidence that territorial
restrictions on the application of R&D tax incentives are unlikely to be accepted by thé ECJ
This does not however preclude territorial restrictions which simply reflect the territoriality of
the tax competence of Member States. For example, a wage tax or social security incentive for
R&D personnel might by its nature be limited de facto to pergeerforming R&D activities in

the Member State in which they are taxed or pay social security contributions.

*Communication é, p. 7
YCommunication é, p. 7
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5.2 Options for R&D tax incentive irthe current Estonian tax environment

The current Estonian tax system is unique and it is our understahdingdan be perceived to
be rather successfih term of tax competitioras generating an effectivaveragecorporate
income tax rate of about 17% as compareaEoropean average of 22.3%

The Estoniarcurrent tax system was meant tofa@eouringreinvestment as opposed to classical
corporate income tax system tli@hot aimed at favouring such activity. However, it cannot be
said that Estonian corporate tax system is an R&D tax incentive in itself as it does not make a
difference between the investnt opportunities available. Furthermore, under the current
income tax systenthe companies may just accumulate profits and not to reinvest these.
Currentlythere is no incentive to invest in R&D as opposed to any other investpenitunity

that may pruide faster profits.

In addition, in terms of R&D costs our current tax system relies very heavily on labour taxes.
Considering the fact that labour costs makeund halof thetotal R&D costs, Estoniasystem
is rather unfavourable in termslabouri intensiveR&D.

Based on the international experience, the R&D tax incentives selected for the Estonian
purposes are aimed firstht increasing the private sector R&D expenditure in order to reach the
target of 2% target of GDP and seconaltyncreasinghe number of R&D workers to reach the
goal of 8 R&D personnel perd00 employed persons.

Currently, the private R&D intensity is grater in the computer related activities, manufacturing
of electrical and optical equipment; and transport, storage and woication, financial
intermediation and manufacturing of chemical produgtsase see chapter2d. Therefore, it is
expected in the short run that these are the sectors that will benefit the most from the proposed
R&D incentives.

This chapter givedirstly an overview of the selection criteria of the suitable R&D tax
incentives from the Estonian perspective. Secondly, the conditions for R&D expenditure to
qualify for the tax incentives are given. Thirdly, R&D personnel definition for Estonian
purposes iprovided. Fourth, we have outlined the direct tax incentives that could be applied in
Estonia on the basis of international experience.

5.2.1 Selection oR&D tax incentives for Estoniaased on international experience

In classical corporate income tax systenorporate profits are taxed as they are earned. In
Estonia, corporate income tax is payable only if and when the profits of an Estonian company
are distributed. Reinvested profits are not subject to taxation.

In addition, there are several special ridpeplicable to R&D expenditure in different countries
that are not relevant from the Estonian corporate income tax point of view. E.g. there are
conditions for deductibility and tax treatment of R&D expenditure in several countries (Austria,
Belgium, Cyprs, France, Germany, Greece, Denmark, Finland, Italy and Luxembourg etc.).
The conditions may relate to deductibility, amortization, enhanced amortization, carry back and
carry forward of losses, tax depreciation, tax deferrals regarding R&D expenditutax for
purposes etc.

¥ ttp://ec.europa.eu/taxation_customs/resources/documents/taxation/gen_info/economic_analysis/tax_pa
pers/taxation_paper_14_en.pdf
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For Estonian corporate income tax purposes the deductibility of R&D expenditure is relevant
inasmuch as the R&D expense is related to the business of the company. Business related costs
are not taxable; or are deductible if put in tlatext of classical corporate income tax system.

Thus, Estonian corporate income tax system already entails the R&D cost deductibility measure

as long as the R&D costs have been incurred for the purposes of deriving income from taxable
business or are nessary or appropriate for maintaining or developing such business and the
relationship of the expenses with business i s
2). Therefore, these measures do not have an impact on the CIT liability of an Estonian
company from the R&D expenditure point of view, provided that the R&D relates to the
business of the company.

In addition, there are no special tax treatment requirements for R&D expenditure regarding
amortization or depreciation in Estonia. Simply actmg regulations ha to be followed. We

have not considered it to be reasonable to include special tax treatment for amortization or
depreciation of R&D expenses as these will complicate the simple Estonian CIT system and
bring along further administrat costs for the companies in the form separate tax accounting.
We have also not considered the possibilities for carry back and carry forward of tax losses as
these cannot arise in the current corporate income tax system. Tax deferral is in principle
already available in the Estonian corporate income tax system as CIT is payable upon dividend
distribution and not at the time the income is earned or recognized for accounting purposes.

Enhanced deduction of R&D expenditure is in principle possible to impleineEstonia.
Thereby, R&D expenditure would be taken into account as business related cost in more than
100% of expenses incurred. However, since enhanced deduction, tax credit and reduced income
tax rate incentives based on the R&D expenditure woufiiirciple bring along the same CIT
liability we have chosen only tax credit incentive for our analysis.

In Austria, donations in cash or in kind from a business enterprise for R&D purposes that are
made to a number of listed organizations and institutjangrsersities, national museums, the
Austrian federal states and communities, the Austrian academy of science, societies operating
on a norprofit basis under certain circumstances etc) can be deducted from the income tax
base. The deductible donations hngited to 10% of the profit of the preceding fiscal year of

the donor (IBFD report pg 28). However, the Commission has started an infringement
procedure against Austria to end the discriminatory treatment of these institutions. According to
the Commissin, donations to certain institutions established in Austria such as universities, art
colleges or the academy of science, may be recognized and deducted as operating expenses by
any person making such donations, while donations to comparable institatmtheli countries

may not be deducted.

Secondly, without taking the place of establishment into account for certain other donation
recipients engaged in research or educational activities, the donations are only recognized as
deductible expenses if thelaged activities are carried out for the benefit of Austrian science or
the Austrian economy. The Commission considers these rules to be incompatible with the
freedom to provide services and the free movement of capital (IP/09/428; the Commission's
case réerence number 2007/2079. According to the explanations received from Helmut
Mayer, a Tax Partner at KPMG Austria, it is expected (according to the actions regarding
previous policies of the Austrian Government) that the current discriminatory meagufas w

19%http://europa.eu/rapid/pressReleasesAction.do?reference=IP/09/428&format=HTML&aged=0
&language=en&guiLanguage=en
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enlarged to cover also donations to other countries and the related activities do not have to be
carried out for the benefit of the Austrian economy.

I n Estoni a, similar possibilities currently ex
Namdy income tax is not charged on gifts and donations made to a person who owns a hospital,

to a state or local government scientific, cultural, educational, sports, law enforcement or social

welfare institution, or a manager of a protected area in a tokaliat not exceeding 3 per cent

of the amount of the payments subject registered social tax made by the taxpayer during the

same calendar year or 10 per cent of the profits for the last financial year of a taxpayer ended as

of 1 January of a calendar yedihe Commission has also started an infringement procedure

against Estonia to comply with the Community legislation. In consequence, according to the
proposed amendments to the Income TaxX?Agtfts and donations to state or local government

scientific, cutural, educational, sports, law enforcement or social welfare institution, or a
manager of a protected area wil!/| be |l eft out of

|t may be argued that Estonia could take the
subsetion 2 to the qualifying recipients of the other EU countries. However, in our view this is

not necessary as the companies could transfer funds to such institutions based on cooperation or
service agreements. Any expense made by a company is not subjicionoe tax (is
deductible) if 1itds related to the business ac
concludes cooperation or services provision agreement with a university, hospital, scientific
institution etc. and may enjoy the benefits ofls agreement at a later stage (there is economic

substance to the agreement) income tax consequences will not follow for the company. Thus,

we have discarded this incentive from our analysis.

Most of the R&D tax incentives used in other countries aredeheeducing corporate income

tax liability of a company active in R&D. There are some-Bthcountries that use also value
added tax (VAT) incentives. In China import VAT and customs duty may be exempted on
qualified import of R&D equipment, in Pakistahe incentive reduces customs duty on
importation of specified goods to 0 percent in some cases and to 5 percent in some other cases,
as well as provides zerating or exemption from sales tax. In Vietnam import duty and VAT
exemption applies for qualifieR&D equipments, trial products are not subject to VAT, import

of R&D machinery and equipments, whiclannotbe produced domestically, are exempted
from VAT import and import duty. In discussion with Lemmi Oro from the Ministry of Finance

of Estoniawe hare decided to drop the VAT incentives from the current R&D tax incentive
measures study as VAT legislation has been harmonized in most part by the Directive
2006/112/EC. Thus, from the Estonian perspective it would be very difficult to adopt effective
R&D VAT measures in the context of the Directive or push through changes at the European
level. Thus, we have disregarded the abovementioned VAT measures used in other countries
from our analysisThis applies also to customs duty measures.

5.2.2 Selected R&D taxicentives for Estoniand implementation

The selected tax incentives that can be applied in the Estonian Corporate Income Tax (CIT)
system are divided into two subcategories: corporate income tax incentives and wage tax

20%http://eoigus.just.ee/?act=10&subact=1&ESILEHT ELEHT=266699&did=266693&kkring=266699&
ver=&nr=1

92


http://eoigus.just.ee/?act=10&subact=1&ESILEHT_ELEHT=266699&did=266693&kkring=266699&ver=&nr=1
http://eoigus.just.ee/?act=10&subact=1&ESILEHT_ELEHT=266699&did=266693&kkring=266699&ver=&nr=1

incentives. Some of the incentivesed by other counties are modified so that these can be
implemented in the Estonian CIT system and some are left unchanged in principle.

In addition, we have designed the tax incentives so that they will be implemented without
termination date as the intetional practice shows that the tax incentives work better if they

are designed to &8t The corporate income tax incentives should be applied both to resident
companies as well as permanent establishments of foreign companies in Estonia as there can be
no discrimination between these according to the freedom of establishment. The wage tax
incentives should be also applied both to resident as andesmient employees equaliy

order to avoid discrimination.

In addition, we have designed the tax inosdito be as simple as possible to avoid high
administrative and compliance costs and to be in line with the current Estonian corporate
income tax system that is perceived to be very simple in terms of international stXAdards
Also, as per the European @mission Task force on fiscal incenti¥®sthe incentives should

be simple, incur low administrative and compliance costs, they should be reliable and stable in
long term. While selecting the tax incentives for Estonia these recommendations have been
takeninto account.

In addition, as the theory on R&D tax incentives shows (please see chapter 2.3) we have
designed the tax incentives so that they would target one single aim. There are possibilities to
combine the different single goal tax incentives witheos; however, this is more of a political
choice to make. In addition, if the appropriate tax incentive(s) for Estonia have been chosen
these should be coordinated with the existing government grants to R&D activity to avoid
overlapping in terms of targag objectives as R&D grants and R&D tax incentives are
substitutes.

We have not made any selection based on the size of the company the tax incentives should
apply to. This is because we believe that the overall R&D costs should be increased and it may
bethat the R&D that different firms of different sizes carry out may be complemé&Hitary

5.2.2.1 Corporate income tax incentives

The R&D tax incentives outlined in this chapter can be used to decrease the corporate income
tax liability of a resident company as Wwels a permanent establishment (PE) of a foreign
company in Estonia. Corporate income tax is generally calculated on dividends distributed to
shareholders (in case of a PE the assets taken out of the PE without receiving any assets, goods
or services in 1irn); fringe benefits; taxable proportion of gifts, donations, entertainment
expenses; nehusiness related expenses and other payments not related to the business of the
taxpayer.

In our view, the CIT incentives for R&D should merely be applied to diddeand similar

di stributions made by the PE (for both cases f
understanding that the costs and expenses not related to the business activity of a company do

not generally create added value for R&D purgosed thus the tax incentives should not apply

“Guellec, D., B. van Pottelsberghe (2000): AThe | mp
R&D. o6 STl Working Paper 2000/4, OECD, Paris. Pl ease
R&D policy analysis pg. 53.

22 OECD Economic Surveys: Estonia 2009, pg 132.

2B EC Task force on fiscal incentives

4 please sethe recommendations to the Norwegjalicy analysis pg. 50.
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to costs that are not related for the business of the company. In addition, the other distributions
mentioned do not benefit the shareholders of the company as opposed to dividend distributions
that directly lenefit the shareholders. Therefore, reducing the tax liability on dividends is most
reasonable from the sharehol derds perspective.
donations and entertainment expenses and fringe benefits is also l&fbrouhe corporate
income tax base relevant for R&D tax incentives.

The current Estonian CIT systesuamewhafavours investments but does not make a difference
between investments as long as the investment can be perceived to bring future profits. In
addtion, the current system may favotine accumulation of liquid funds and therefore the
Estonian companies are rather caslavy. There no direct link between corporate income and
tax obligation in terms of timing as well as size as these are discreticorapany decisions.
Therefore, the corporate income tax incentives for R&D purposes encourage companies to
invest in R&D as opposed to any other investment opportunities and distribute profits.
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5.2.2.1.1 Reduction ofCIT tax base on the basis of number of addaldR&D employees

Following the Belgian example of profit exemption from CIT based on the number of additional
R&D employees we have considered a similar measure to be implemented in Estonia. In
Belgium profits were exempt up to an amount of EUR 12,780y@ar 2006, assessment year
2007) per supplementary staff member hired for scientific research. For highly qualified
employees appointed to carry out scientific research, the exemption is increased to EUR 25,570
(tax year 2006, assessment year 2007).ghlgiqualified employee is defined as an individual

who has a PhD and has at least 10 years of working experience. Unfortunately, the outcome of
the impact analysis of the Belgian tax incentive on R&diivities will be available at the end of

20009.

Although this measure has been abolished from assessment year 2008 in Belgium as it was
perceived to be rather burdensome from an administrative point of view we have considered it
relevant to be investigated because one of the targets of the Estonian R&fy¥ratwledge

based Estonia 200Z2013has set an objective to increase the share ofifod R&D personnel

by 2013 to the level of European forerunners, which is to 8 persons in 1,000 employment. We
expect that this tax incentive will bring about the @ase in the number of R&D personnel in

the business sector. This measure is not intended to benefit thgrafivrsector because the
public-sector R&D staff in work force in Estonia is fully comparable to the respective figure in
any other Member Staterehdy. Therefore, the incentive is designed so that the business sector
would benefit from the incentive as long as it will increase the number of R&D staff. This
incentive is different from the other R&D employee related incentives in the way that it only
targets businesses as opposed to other employee related incentive which target also public
sector.

This incentive is targeted #he labour intensive sector rather than other sectors. However, as
R&D is perceived to be a rather labour intensive actiwigyestimate that the labour costs make
up about halfof the R&D expenditure in business sector and therefore should be well targeted.

For the Estonian corporate income tax purposes we have simplified the Belgian measure to be
implemented as

e a deductionof a certain lump sum amount (EE3}00,000 per additional employee are
considered) from CIT bagamount of dividends to be distributed) per supplementary R&D
personnel hired compared to the previous period in which dividends were distributed.

The definiton of R&D personnel will be expressed in full time equivalents and has to meet the
criteria described in chapters 5.2.3 and 5.2.4.
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5.2.2.1.2 R&D expenditure tax credit

There are several countries that use income tax rate redfmti®&&D companiestax credit,

tax allowance or enhanced deduction based on the volume of R&D expenditure. In principle, all
of the mentioned R&D expenditure tax incentives work roughly the same way in the current
Estonian corporate income tax systeWle have selected R&D tax credit syst for the
Estonian corporate income tax purposes because we find it the simplest to implement to reduce
the administrative costs, and is more transparent than the gthidsir measures mentioned
above.

Tax credit is applied by directly deducting the dt@ole amount (a percentage of R&D
expenditure) from the companyods income tax | ia
Tax credit can be applied when profits are distributed in the amount of qualifying R&D
expenditure incurred to that date. Thenp@any may also opt for not using the tax credit every

time dividends are distributed and postpone the creditable amount to the future.

Currently, the Estoniads public sector expendi
average. However, despite retemapid growth, business sector R&D investment (BERD)

continues to lag significantly behind. Therefore, this incentive is designed to increase the
business sector R&D expenditure. One of the components of this is also R&D employee costs,
meaning that theelvel of demand for R&D employees should also increase. If there is sufficient

supply of R&D employees it may be expected that the level of R&D employees will increase as

well. The advantage of including all current R&D expenditures, and not only wadbaf it

reflects better the real spending patterns of companies. As such it might be more stimulating for
companies if they know that all current expenditure can be inciided.

There are several ways in which tax credits can be implemented. Sioiplee kased tax

credit of a certain percentage would benefit all companies that incur R&D expenses regardless
of their level of R&D expenditure at the moment. In addition, tax credit can be implemented so
that a certain minimum limit is set (in either lump sumoant or in percentage of R&D
expenditure) and a tax credit would be allowed if the company exceeds that limit. Tax credit can
be also implemented so that a certain level of R&D expenditure would give a certain percentage
of R&D tax credit and the amount @eeding that limit would give a lower (or higher)
percentage of tax credit in addition (two tired credit). Tax credits can also be implemented with
a ceiling.

We have not selected an incentive with a minimum expenditure ceiling in order to encourage all
companies to engage in R&D investment and because setting a minimum expenditure
requirement would possibly harm small companies. The Norwegian study also suggests that if
the purpose of the scheme is to get firms with little R&D activity to increase tluardanthe
scheme should apply regardless of the size of the firm either in terms of number of employees
or turnover; it is the extent of R&D activity that is important.

We have not considered a two tired credit because we estimate that the adminigistdiveé c
implementing a two tired system would lead to higher administrative burden and corrupt the
current simple system. We have, however, set a ceiling to the maximum creditable amount
because we estimate that unlimited tax credit would lead to too Iheasgn on state budget.
Instead of capping the credit with a certain lump sum amount we have opted for a percentage.
This is because the lump sum threshold should be changed accordingly as the Norwegian
system shows.

205 http://www.belspo.be/belspo/stat/papers/pdf/fiscRDJune03.pdf
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We have not considered the tax credistem to be implemented as refundable as the theory
suggests that the subsidy part has little to do with externalities cf. Hall (2002). In addition, as
the Norwegian experience show®sh part of the total tax expense is paid as a subsidy as
opposed to éing the result of a tax deduction. Therefore, the authors dfioheegianstudy

pose a question whether it is beneficial for the SkatteFUNN scheme to be formally a part of the
tax system, when it really is a subsidy scheme. The Norwegian study alsetshgydecause

of small firms financing problems, changing the scheme to a subsidy scheme provides a better
liquidity effect than the current scheme. Five years of experience with the current SkatteFUNN
scheme, which in practice has proven to resemble mlmsely a subsidy scheme than a tax
deduction scheme, calls for a reconsideration of the suitability of the organization of
SkatteFUNN as a part of the tax system.

For the Estonian corporate income tax purposes we have designed the R&D tax credit to be
implemented as a simple credit with maximum ceiling. We have considered two options for that
purpose:

e 10% of tax credit available of total intramural R&D and subcontracted R&D to profit
organizations (e.g. universit®® expenditure with the maximumilogy at 30% of
corporate income tax payable (the credited amount cannot be more than 30% of the total
corporate income tax payable on dividends). The expenses made by the company at the
expense of government grants (e.g. EAS grants) or other publicisslesid excluded.

e 10% of tax credit available of R&D expenditure (including subcontracted R&D) with the
maximum ceiling at 30% of corporate income tax payable (the credited amount cannot be
more than 30% of the total corporate income tax payable on diggje The expenses made
by the company at the expense of government grants (e.g. EAS grants) or other public
subsidies are excluded.

The first credit method is designed to be implemented to only intramural R&D activities and
subcontracted R&D activities twon-profit organization in order to avoid cumulation of credits
available. E.g. if an Estonian company subcontracts R&D to another company of a country
where R&D tax incentives are also available both companies benefit from the R&D incentive on
the same a@st incurred. In case of Universities and other-pafit organization, this is not
generally a problem, because mmofit organizations do not earn profit and cannot benefit from
the same incentive. The n@mofit organizations could include Estonian wsll as foreign
institutions, however, could also be limited to EEA institutions. There are some countries (e.g.
Belgium, France, and Netherlands) that provide for R&D wage tax incentives that are generally
also available for noprofit organizations. Hoewver, we do not estimate that this would entail
intensive cumulation of R&D tax benefits. E.g. the UK excludes the subcontracted research
expenditure from the tax measure, however, allows it for subcontracted R&D to universities and
other research institions. France, Ireland and Japan restrict the application of subcontracted
R&D in certain amounts.

The second credit method is favourable because it encourages for cooperation between R&D
players irrespective of available credits in other countries. Howedlveloes not avoid the
cumulation of R&D tax credit (the same cost can serve as a basis for double tax reduction).
addition, transfer pricing principles have to be applied for subcontracted R&D.

2 The Belgian R.D policy analysis suggests that outsourced R&Drtiversities, public ladand high
schools to be eligible, please see pg. 60.
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It should be noted that the R&D tax credit cannot belaviai for the company if the R&D costs

are financed from public finds, i.e. government grants or other publicly funded resources (EAS
grants, EU grants). This is because such funding does not foster the private R&D spending and
grants a double benefit ftne same fund.

For the purpose of this incentive we have also defined the R&D expenditure that qualifies for
the incentive in chapter 5.2.3. Similarly to the incentive mentioned in section 5.2.2.1.1. this
incentive targets the business sector, but isadeo than the one based on the number of
additional R&D employees.
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5.2.2.1.3 Exemption of income from royalties (patents)

Recently, several countries (Singapore, Belgium, Luxemboting Netherlands have
considered the income from royalties to be (partially) @wketl from the corporate income tax
base. The Belgian new patent system is already generally perceived to be conceptually simple,
covering broad number of transactions, and seemingly less burdensome compared to other
incentives. As the new regime is, innmiple, applicable to all Belgian companies and branches

in Belgium, and as Belgium does not impose a requirement with regard to the location of the
R&D activities, the new Belgian tax regime for patent income is compliant with the rules and
initiatives ofthe European Union with regard to unlawful state aid, the free movement of capital
and harmful tax competitioff”. The shift towards encouraging patent protection has also been
suggested so that private returns of the R&D undertaken would increase’ds well

According to our knowledge the patent incomegimeshave not been analysed in any of the
countries. The Netherland patent box regime will be evaluated irf%010

In our view, this incentive is very well targeted because it targets the end resulofciati
intellectual property) as opposed to the means (employees, expenditure) that may, but also may
not, result in additional welfare gains. However, the estimated impact of this incentive may not
be as broad as for the R&D expenditure or R&D wage tagtbaxentives. It generally takes
several years to develop a patent and therefore the benefits of this incentive can also be enjoyed
with a timelag. In addition, there are currently an average-8t'8patents registereid Estonia

per year irEstonia by prsons living or registered in Estopraeaning that just a few companies
would benefit from the incentive currently. Furthermore, developing and registering a patent is a
costly process (cost for filing European patentsis50, 000 per patent, e. g.
in the US [S&T2003f") and the patent tax incentive alone may not be attractive to companies.
Therefore, we are considering this incentive to be more effective to be implemented together
with any of the otheincentives that also give relief with regard to the developing costs incurred
(either R&D expenses in general or only labour costs).

From the Estonian perspective we have considered that:
e 80% of royalty income from patents is exempt from income tawioleiids.

This means thabnly 20% of the patent incomgoyalties)distributed as dividends will remain
taxable according to general rules. In order to design the incentive to be comparable at the
international level we have designed the tax incentivgetwerates.3% of effective tax rate on
income from royalties. For comparison, effective tax rate on IP income in Luxembourg is
5.729%" Netherland 109° Belgium 6,89 and in Singapore such foreign sourced IP
income is exempt from income tax for 5 years.

29" Dirk Van Stappen, Andres Delanapd Yves de Groot@New Patent Taxation Regim@atent Income
Deduction Create®pportunities for Innovative Compan@NTERNATIONAL TRANSFER PRICING
JOURNAL SEPTEMBIR/OCTOBER 2007p.291-296)

298 Assessment of the Belgian Fiscal Incentives for business R&D; Van Pottelsberghe B., Nysten S. and
Megally E.; June 2003, SSTC and CEB Working Paper, Solvay Business School, ULB

299 http://www.managingip.com/article/2215289/Pateslatedtax-benefitfor-Dutch-corporations. html
20 \www.epa.ee

2 ftp://ftp.cordis.europa.eu/publist/docs/embedded/atatly181105_en.pdf

22 hitp://www.kpmg.lu/Download/Brochures/2009/Luxembourg3820A%?20tailor
made%20I1P%20Location.pdf

23 http://www.us.kpng.com/microsite/ TNFEurope/2009/Aug/ TNFEURO09_33Netherlands.html
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Thededuction wil/ apply only to ar més l engt h
trademarks, trade names, designs, kihaw. Only the income from patents that are developed

by the company itself (Estonian company has econontidegyal ownershi@and bearshe risks

and expenses of the development of the ppteant benefit from the deduction. In case the
company has acquired the patents, the income will omgfiidrom reduced taxation provided

that the company has further developed the patented protinssfurther development has led

to additional patents.

If all patent related income (not seléveloped) would be exempt in Estonia multinational
companies would just use Estonian subsidiaries for tax planning purposes (take out the royalty
income taxree) andvery little benefit would arise for the Estonian economy.

The royalty income incentive should encourage Estonian companies to patent their products or
services.

2 Dirk Van Stappen, Andres Delanapd Yves de Groot@New Patent Taxation RegimBatent Income
Deduction Create®pportunities for Innovative Compan®&éiNTERNATIONAL TRANSFER PRICING
JOURNAL SEPTEMBER/OCTOBER 20Q%.291-296)
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5.2.2.2 Wage tax incentives

We believe that wage tax measures have a great potentia¢ iR&D incentive context in
Estonia. They are appealing as the application of these measures does not require taxable profit.
This would be especially relevant for new innovative companies as those may not be profitable
during the start up period. In atidn, nonprofit sector can benefit from these incentives.

However, these incentives are not designed to specifically target the business sector R&D
performance. In addition, these incentives do not target the R&D expenditure as a whole; they
target the RD labour costs as the most prominent input to R&D activity but do not target the
other inputs, like investment to machinery. This does not, however, mean that there is no
additionality to the other inputs as well as shown by the WBSO studyWH&0O ensuwes that

more than 50% of the user dare to tackle R&D projects with a higher risk profile, perform R&D
projects faster, plan R&D activities better, tend to keep R&D out of harm's way in the event of
spending cufé®. In addition, as the evidence from the Netands shows, the wage tax
incentive tends to favour internal R&D as opposed to contracting the R&D activities out.
Furthermore, an incentive on wages can stimulate the investment in human capital. This is very
beneficial as human capital, considered miesls mobile than plants or companies, remains in
the country in the event of a delocalisation of a company or its production facflifige idea

is that by reducing the main item of expenditure for conducting R&D, companies will be
(further) encouragetb perform (more) R&D.

The tax incentives discussed herein are aimed at redutirey ¢he personal tax liability of an

R&D employee or reducing the employer social tax burden. Formally, in Estonia the current
33% social tax is the liability of the empkay but in reality the companies always take into
account the total salary expense which makes the salaries of the employees also lower. KPMG
has published a study of the personal income tax and social tax rates ' 20@9e the
Estonian 21% flat persohimcome tax seemed rather attractive, compared to over 60% personal
income tax in Denmark in case of USD @D annual earning. However, one has to note that
there is no separate social tax in Denmiaréll the social sector is financed from the same
personal income tax. Therefore, if we unite the Estonian personal income tax and social tax to
one single withholding tax, we reach the result that in Estonia the tax rate would be
approximately 4% in the same calculation. Considering the difference in dpwednt and
general welfare, this kind of tax burden is clearly not attractive or even competitive.

All of the wage tax incentives are primarily targeted towards increasing the number of R&D
personnel and the R&D expenditure in terms of wages. Howevese theentives are not as

broad based as e.g. R&D expenditure tax credit and may leave other R&D expenses untouched.
However, these incentives may be more favourable to small companies as the benefits of the
incentive can be enjoyed on a monthly basis gso®egd to corporate income tax incentives
which can be applied when and if dividends are distributed. Therefore, wage tax incentives have
positive effect on companiesé cash fl ows.

In addition, since wage tax incentives will benefit the business sectorllasswike norprofit
sector, these may have favourable effects in terniseobreakdown of the by the type of R&D

http:/lwww.worldcat.org/wepa/oclc/206570082?page=frame&url=http%3A%2F%2Fappz.ez.nl%2Fpub
licaties%2Fpdfs%2F070135.pdf%26checksum%3Dd306846155e157de440b43d2967a13b5&title=&linkt
ype=digitalObject&detail=

218 http://www.belspo.be/belspo/stat/papers/pdf/fiscRDJune03.pdf
27 hitp://www.kpmg.com/SiteCollectionDocuments/Individiiatome Tax-RatesSurvey2009_v2.pdf
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activity as the share of business sector basic research amounts to only 5% of total R&D
expenditure in the EU on averdfe

5.2.2.2.1 Reduced personaicome tax

As the tax incentives mentioned in the previous chapter are only relevant for business sector, we
have also includeR&D tax measures that are relevant also in the public sector and private non
profit sector. Reduced personal income tax rateRi&D employees will reduce the wage cost

of the R&D employers which is relevant because R&D activities are geneadtlgrlabour
intensive.This measure somewhat copies the Belgian incentive whereby only 25% of the wage
withholding tax for scientific reearchers is required to be paid, to the tax authorities, by the
research institutes arlR&D companies as from 1 January 208@cording to the comments

from Tax Partner, Dirk Van Stappen at KPMG Belgitinis measure is very popular as being
rather easy tamplement and as the entitlement does not require taxable profit.

In the Estonian context we are proposing that:
¢ the withholding income tax rate for R&D employees will be reduced to 10%.

The incentive is proposed to be implemented with no maximum ceitidgloes not depend on
the size of the salary. The incentive can be implemented with direct benefit to the employee or
the employer: either the withheld income tax will be reduced to 10% (with the employee as the
immediate beneficiary) or the withheld ome tax is 21%, but the employer will transfer only

10% of the withheld income tax to the tax auth

beneficiary is the employer).

The reduced personal income tax rate will have an impact also on the loeaimgent budgets
as 11.4% of the personal income tax collected by the tax authorities is transferred to the local
governments based on the registered domicile of the individual taxpayers. Thus, depending on

the |l ocation of the R&&Eal geverpnhenty willebe tnoreaeffdctedv i t vy ,

than others.

5.2.2.2.2 Reduced social tax rate

Similarly, to the reduced income tax rate for R&D employees, the reduced social tax rate will
also benefit the public and ngmofit sector in addition to the business sectorisThcentive

will benefit employers regardless whether the R&D employees are high or low income earners
as the social tax in Estonia is borne by the employer.

We propose that the
e Social tax rate will be reduced to 15% for R&D employees.

In addition to tle benefit of employers this incentive also targets the employees, because it the
business planning the companies base their expenditure calculations on the actual salary fund of
the employees (including social tax and unemployment insurance contributibesfore, one
could expect that if the proportion of socCi
salaries would also be higher (at least partially if not proportionally), resulting in an immediate
benefit for the employee as well.

8 http://epp.eurostat.ec.europa.eaiua| TY OFFPUB/KSSF07-120/EN/KSSF07-120-EN.PDF
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5.2.2.2.3 Ceiling onsocial tax paid

Similarly, to the reduced social tax rate for R&D employees, the ceiling on social tax
contributions will also benefit the public and Rprofit sector in addition to the business sector.
We have considered capping the gross wage on vgbigial tax is payable. Thus:

¢ Anymonthlyincomein excess oéither EUR 500, EUR 400 or EUR 300 will not be subject
to social tax.

Similarly to the previous incentive, this incentive may benefit the employers as well as the
employees.

5.2.2.2.4 Ceiling on sociatax for imported workers

This incentive is aimed at knowledge import by reducing the wage costs of highly qualified
imported employees. This incentive is similar to the Danish income tax incentive, however, we
are proposing to implement it to social taximsDenmark, social security contributions only
account for approximately 1.3 % of gross sd&ryln addition, social tax is much more
burdensome on employers than income tax. We are considering two possible alternatives:

e Social tax is capped at EUR 1009 absolute value (meaning EUR 3000 salary with 33%
social tax rate) for imported R&D employees, who spend 3 years in Estonia. After 3 years,
the social tax is 33%.

e Social tax is capped at EUR 1000 in absolute value (meaning EUR 3000 salary with 33%
socialtax rate) for imported R&D and innovation employees, who spend 3 years in Estonia.
After 3 year, the social tax is 33%.

This incentive is aimed at importing knowledge generated abroad to the benefit of Estonian
economy. This may have very favourable eBea$ the benefits of foreign knowledge can be

enjoyed without contributing to such knowledge generation. This incentive may be the answer

to the question posed by thdor wegi an evaluation study: fihow
international knowledge bas@diensure the effective transfer of technology for domestic use

and further development ?0

5.2.2.2.5 Social tax ceiling for all employees

Currently it has been publicly discussed whether a ceiling on the social tax (not only to R&D
workers) should be establishedEstonia in order to attract more high value foreign employees
and make it easier for the local companies to employ such personnel. However, this incentive is
not directly related to R&D promotion but rather benefits high income earners in general and
was ommissioned by the Ministry of Economics and Communication as additional Werk.

have been asked to calculate the effects with a ceiling on annual wageQff®%owever, for

the purpose of thanalysis we have considered it more feasiblpag the cding to double of
average wages a&sour view it is easier from the political perspective to implement such ceiling

as opposed to fixing the ceiling every year to a lump sum amount.

e Any annual income in excessdguble ofthe annualaveragewage (270 000 EEK) is not
subject to social tax

219 https://portal.ema.kworld.kpmg.com/tax/Content/Individual_Income_Tax_fSategey 2009.pdf
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5.2.3 R&D Expenditure definition for Estonian purposes

In order to establish R&D tax measures in Estonia which would be connected to R&D
expenditure we must determine the R&D activities to which such expenditure could relate

In Estonia, any expenditure that is related to the business activity of the company is not taxable

(or is fAdeductibledo for tax purposes to put [
systems) . According to the nexpendtuneis rdlaedtothet A 32
business of a company tiiey have been incurred for the purposes of deriving income from

taxable business or are necessary or appropriate for maintaining or developing such business

and the relationship of the expenses waitisiness is clearly justified. Thus, the first crierion for

the R&D expenses to qualify as ntaxable is that the R&D cost is related to the business

activity of the company.

Secondly, for the geneal framework we suggest that the OECD guidelines lificafien of

R&D expenditure are followéd. Similar definitions already existsn the Estonian

Organization of Research and Development ActivitesA& 2 subsectandthus 1, 2 a
the undertaken R&D should meet at least one of the followingieriter

The very same principles have been implemented in the Estonian Organization of Research and
Development Activities Act, namely Article 2 of it stipulates as follows:

1) ABas i meansghea@aiicalohesperimental work undertaken in order taracmw
knowledge of the underlying foundation of phenomena and observable facts, without any
particular application or use in view

2) ADe v el opears wbrk, drawing on existing knowledge gained from research and
experience, that is directed to prociginew materials, products or devices, to installing new
processes, systems and services, or to improving substantially those already produced or
installed

6) AAppl i ed means erigimak inv@stigation undertaken in order to acquire new
knowledge andlirected primarily towards a specific practical aim or objective to be achieved
within a relatively short period of time

Thus, all costs and expenses (labour co$tpersonnel engaged in R&D activitjesost of
materialsand services used in R&D actigi$, related interest expenses, including subcontracted
research)related to any or all of the abovementioned R&D activities qualify for the R&D
expenditure related tax incentives.

However, we suggest that the expense does not qualify under the dethR&D expenditure

if it is funded by a government grant (such as EAS subsidies) as basically granting double
subsidy for the samexpenseln addition, e.g. any loan acquired for the purpose of future R&D
expenditure does not automatically qualify as R&kpenditure but all expenses made at the
expense of borrowed funds have to qualify under the R&D expenditure definition separately and
have to be clearly justified.

Innovation is about successful introduction of something new and useful. The emphasis is of
innovation is on actual introduction and application of novel ways of doing things. Thus,
innovation may include R&D, but it does not have to do so. Therefore, for the purpose of R&D
tax incentives we suggest that the broad definition of innovationtisu¢fof the scope of the

?2please also see the suggestion made by the authors of the Bé&ddapolcy analysigpg. 59 and 60.
Zhttps://www.riigiteataja.ee/ert/act.jsp?id=12825121
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R&D expenditure definition as it may not include R&D. More specifically, we suggest that the
activities mentioned in the Estonian Organization of Research and Development Activities Act
( ORDAA) A 2 s ubs e c thésoapesof tbe R&Ddefiniéion:l ef t out of

5) Alnnovationd means the wutilisation of new
innovative solutions, including development and modernisation of products and services
(product innovation); winning and expanding k&et markets (market innovation); creation

and introduction of new methods of production, delivery and sale (process innovation);
innovation in management and organisation of work (organisational innovation) and
development of the working conditions andllslof the staff (staff innovation);

Several countries provide that the activities qualifying for the R&D expenditure defihaion

to be novel to the world or industry not just novel for the company. This of course is very hard
to estimate by the compis themselves as well as tax authorities. In addition, as the Belgian
evaluation study revealed, it is almost impossible and costly for the government to control what
is and what is not new from a societal point of view. Additionally it is relativeaigdttforward

to keep track of what R&D the company previously did (by looking at the previous
applications). Maoreover, it is not excluded that redoing a similar research does not result in new
findings?**

In our opinion, the definition of R&D activities shiol not include habitual activities and
overhead costs (energy costs, administration and distribution cé&slind it reasonable to

add a similar list of activities or expences related to these activities that are not classified as
R&D as part of guidéhes for R&D tax measures application.

In conclusion, as the definitions of R&D presented in OECD Frascati manual are already
integrated into theédrganisation of Research and Development Activities Act, it would be
reasonable to use the same definitiontfar Income Tax Act purposes. The same bases for
defining R&D costs/expenditure are used in Austria, France, Sweden and United Kingdom for
example.

R&D expenditure concept have to be implemented in the Estonian income tax framework
possibly at the levelfdinister of Finance regulation or the Government regulation as these can
more easily be amended according to the needs or changes in economic environment.

222 hitp://www.belspo.be/belspo/stat/papers/pdf/fiscRDJIune03. pdf
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5.2.4 R&D personnel definition for Estonian purposes

Two systems are now used by OECD member couritsidefine and classify persons engaged
in R&D - classification by occupatiéff and classification by level of formal qualificatfGh

For the purposes of Estonian possible R&D tax measures we consider it not feasible to use the
ISCED basis for classificatioof R&D personnel as this is purely related to the educational
degree of people and is in no way related to their occupational duties. The Belgian policy
analysis also shows th#ie nominative character of the deduction should be removed, as the
administative burden is too higfr. Such a classification could be used for pure R&D institutes,

but in the Estonian corporate income tax context that would not serve the purpose of the
possible R&D tax measures. Consequently, we focus on the classification ofpB&Bnnel

based on occupation (ISCO).

By the ISCO and the Frascati Manual, R&D personnel can be divided into three categories:
researchers;

technicians and equivalent staff; and

other supporting staff.

In terms of Estonian perspective we would recomin&ninclude in the R&D personnel the

first two categorie§ researchers and technicians and equivalent staff. We do not consider
including the third category of other supporting staff feasible as this would provide grounds for
manipulation through categeation of employees with little or no connection with actual R&D
work as R&D personnel. In addition, their direcintributionto R&D activities would be quite
ambiguous to estimate. Consequently, the framework of tax measure would be vaguer than
otherwie. Moreover, for the R&D tax incentive purposes the R&D personnel includes e.g.
researchers anesearcheprofessoramentioned in thdestonian Organization of Research and
Devel opment Acti vi tlirespectidlyg.t ( ORDAA) A 8, A9

For Estonian tax purposeg consider it the most feasible to include in the Femadt of R&D
personnel the average number of persons engaged in R&D doueithast Gconsecutive months
working full-time on R&D. We consider an average number less manipulative than a total
numberof R&D personnel during a certain time or a certain number of R&D personnel at a
certain point of time.

As the determination of fulime work could lead to ambiguity we would suggest applying the
concept ofFull-Time Equivalent$FTE) established by OECD

One FTE may be thought of as one pergear. Thus, a person who normally spends 30 per
cent of his or her time on R&D and the rest on other activities (such as teaching, university
administration, and student counselling) should be considered as 0.5Hiitarly, if a fulk

time R&D worker was employed at an R&D unit for only six months, this results in an FTE of
0.5. Since the normal working day (period) may differ from sector to sector and even from
institution to institution, it is impossible to exqas FTE in persehours.

Theoretically, the reduction to FTE should be made for all R&D personnel initially included. In

23| inked to the International Standard Classification of Occup&ti@CO (ILO, 1990)
224 Based on thénternational Standard Classification of EducatidSCED (UNESCO, 1997)
225 http://www.belspo.be/belspol/stat/papers/pdf/fiscRDJune03.pdf
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practice, it may be acceptable to count all persons spending more than 90 per cent of their time
on R&D (e.g. most persons in R&D lalabories) as one FTE and, correspondingly, to
completely exclude all persons spending less than 10 per cent of their time on R&D.

The persons qualifying for the definition of R&D personnel must carry out one of the activities
mentioned in ORDAAA 2 sandbls zand 6



5.2.5 Taxavoidance under R&D tax incentives

This section addresses the question of avoidance within the R&D regime. With any system that
provides tax incentives there will be those who seek to exploit them by artificial means either
without adually carrying out the required activities, or by doing so on a smaller scale than
claimed. It is necessary to be alert to avoidance attempts, but without this colouring the
approach to the vast majority of genuine claimafit¥he most critical part of thincentives
provided is defining the R&D personnel and expenditure.

In terms of tax incentives related to R&D tax personnel it is crucial to define the R&D workers
with due precision in order to avoid the manipulation with the classification of workensna

of their actual R&D occupation. Seeking for tax avoidance possibilities is evident also from the
Norwegian policy study which finds that both the tax deduction and budgeted SkatteFUNN
costs are often very high compared with the firm's actual salayynents (and accounting
salary costs). This may indicate that tax adjustments are made via the reporting of inflated man
hours in SkatteFUNN, or that the hourly rate of pay used does not correspond with actual salary.

As provided in section 5.2.4, we wdulecommend including in the R&D personnel researchers
and technicians and equivalent staff only. We do not consider including other supporting staff
feasible as this would provide grounds for manipulation through categorization of employees
with little or no connection with actual R&D work as R&D personnel. In addition, their direct
contribution to R&D activities would be quite ambiguous to estimate. Consequently, the
framework of tax measure would be vaguer than otherwise.

One of our proposed tax incerdii reduction of tax base by EEK 50 or 100 thousand per added
R&D employee is potentially prone to manipulation with the amount of R&D workers, since the
tax credit is directly linked to the difference. Due to this we consider it the most feasible to
headcount the R&D personnel according to the average number of persons engaged in R&D
during the last 6 (six) consecutive calendar moghg. prior to the distribution of dividends)
working full-time on R&D. We consider an average number less manipuldtae the
aggregate number of R&D personnel during the particular day of profit distribution.

As the determination of fulime work could lead to ambiguity we would suggest applying the

concept of FullTime Equivalents (FTE) established by OECD. FTE mdhasif a company

empl oys 2 peopl e, both of which are engaged ir
company is deemed to have one FTE R&D worker.

Whenever there are tax incentives provided by the government to increase the private sector
R&D expenditure, there is always a risk for artificial avoidance arrangements. Such
arrangements commonly involve the company representing that it has spent more on R&D than
it has actually incurred in terms of economic cost.

Where a transaction is attributabbearrangements entered into wholly or mainly with a purpose

of gaining an R&D tax relief that would not otherwise be available, or of increasing the amount

of deduction beyond what was otherwise available, then the transaction can be disregarded in
determhing the amount of any R&D tax relief or payable cr&difThe similar principle is
provided under the A 84 of the Estonian Taxati

We prgosethat only the expenditure wholly and directly for the need of R&D should be
counted as a qualifying expendi¢. These expenses have to be proved with documents

228 hitp://www.hmrc.gov.uk/manuals/cirdmanual/CIRD97050.htm
227 hitp://www.hmrc.gov.uk/manuals/cirdmanual/CIRD97150.htm
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(invoices etc.). This would exclude possible artificial arrangements for partly related
expenditure (e.g. general management and administration cost). Also, qualifying R&D
expenditure should not involvgovernment grants for R&D. For example grants provided by
Enterprise Estonia should be excluded.

In case of outsourcing, the R&D expenditure should be taken into account only when outsource

i s necessary for the c¢ompan ydéaelptoavaid cumulatingger R&D
the effect of R&D tax incentives. Also, transfer pricing rules should be taken into consideration

in terms of outsourcing, ie. if some of the R&D expenditure is related to R&D activities
outsourced to a related party, it shoutd dbarified that a failure to conduct the transactions at

armés | ength value would not only bring a tran
tax incentive used based on such R&D expenditure to be disregarded.

Intellectual property related incéves have become increasingly popular during the past years

in many countries. To avoid the abuse of incentives proposed in this field, we find it necessary

to | imit the term Aintellectual propertyo wit
abusimg the incentive by formulating service contracts as license agreements and charging tax
beneficial royalties instead of service fees. We believe that the patent registration and protection
process is sufficiently sophisticated and expensive to guaramqedbise targeting of the tax

incentive.

It is possible to provide a restriction that the recipient of the royalty has to be the beneficial
owner of the royalties. Manipulations in case of multinational group companies paying royalties
to an Estonian copany in order to benefit from the tax measure and transferring this money
back to a foreign group company immediately after receiving the tax benefit can be avoided
with general antavoidance rules, because Estonian companies have to be able to prive that
expenses are related to their business. In addition, transfer pricing regulation would apply in
such cases.

In the interest of getting an overview of the entrepreneurs using the incentives the tax
administrator may consider the creation of a regfsiethose companies. However, it should be
carefully observed that the administrative rules would not be too burdensome and therefore limit
the number of entrepreneurs who could benefit from the incentives.

In terms of corporate tax incentives we wopldpose to amend the Form TSD Annex 7 (the
tax return form of profit distributions) with supportive tables for R&D tax reduction. In addition
to clarity in terms of tax calculation if a tax incentive is used, the supportive tables are
considered parts oéx declarations which are subject to the Taxation Act. Therefore, taxpayers
are held liable for any misstatements in those tables, even if the ultimate tax amount is
unchanged. This would serve as an additional safeguard against negligence in filibgrtex re

Mansfield (1986) estimates, on the basis of a survey conducted in Canada, Sweden and the US

that in the first years after the introduction of a tax credit, 13% to 14% of the increase in R&D
expenditure is actuall yrdwda thc efiradled b e Inlgion ggd .0 p.
points out that the effect is facilitated if a broad definition of qualifying R&D is used. Similarly,

the OECD (1998) recommends the definition of qualifying R&D expenditure to be
unambiguous. In additiontothesrai |l t s of Mansfi el d, Hal | (1996)
be relatively small. I n case the threat of |
interesting to look if this threat can be avoided by narrowing the definition of qualifying R&D



expenditure to labour expenditures only. This could be an advantage if wages and salaries of
R&D workers are easier to control than other, more vague, expenses such as o¥&rheads

Because fiscal measures reduce the amount of tax due, they do not lead tb @ngooiket
expense for the government but rather to a loss of revenue. This typology characteristic of fiscal
measures implies that such a policy requires close monitoring in order to determine the real cost
of the policy. This is the case because it @endifficult to keep track of foregone tax revenue
than it is to keep track of real out of pocket expenses.

Stemming from the above, we find that tax audits during the first years of R&D tax incentive
application are essential to be carried out. Sinc&8de tax incentives will be reflected on the
tax return forms, it is rather easy to pick the audit targets.

228 hitp://www.belspo.be/belspo/stat/papers/pdf/fiscRDIune03.pdf
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5.3 Qualitative and quantitative implications of different options

Both economic theory and empirical analysis emphasise that R&D plays a keyaoleening
productivity gains and economic growth, and that it has the characteristics of a public good,
meaning that the social return of the investment is higher than the private return to the investing
firm. In presence of such market failure, which weaited would lead to under investment in

R&D by business, public intervention is justified. In effect, Member States have introduced a
variety of instruments to support business R&D, such as direct grants or subsidies, tax
incentives, guarantee mechanismssapport to risk capital. Their combination and intensity
differs from one country to the other, depending mainly on policy objectives, the structure of the
economy and the strengths and weaknesses of the national research and innovation system.
Moreover,evidence suggests that instruments cannot easily be substituted and must be carefully
designed to ensure consistency and syn&rgy.

One way of looking at the mechanisms of how R&D tax subsidies influence productivity, is
gi ven by * by chartem3sl(see below). The idea here is that increasing R&D
activities lead to increased knowledge, experience and cooperation, which increases
productivity and competitiveness.

Figure 5.3.1. R&D tax incentives impact logic

. R&D
Increas_en R&D experience and
> expenditures | > corresponding
knowledge
Higher
More R&D firms »{ INnovation
R&D tax > awareness vV_V
incentives Increase in firm
A productivity and
competitiveness
Higher quality -

A 4

R&D firms know R&D

more about
knowledge and
skill transfes

Y

New innovative
firms

vy

229 commission Offhe European Communities. Towards a more effective use of tax incentives in favour of R&D. Annex to the
communication from The Commission To The Council, The European Parliament And The European Economic and Social
Committee. Commission Staff Working Daoent. COM(2006) 728 final. Brussels, 22.11.2006, 18p.

230
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Figure 5.3.2. (®e below) presents a framework for analyzing the rationale behind R&D tax
credits and the expected effects of the policy intervention. Three types of effects might be
expected, of which nfirst ordero and esecond
foll owed by the wultimate Athird ordero effect
It has to be noted that the framework is highly stylized and probably depicts more theory than
practice, as all these effects can reinforce each dttmigh a feedback lodp

Figure 5.3.2. Intervention logic for fiscal R&D incentivés.

Rationale Intervention Firstorder | | Second = Third
gk effects order order
/

Market failure Fiscal Input/ direct Innovation Output/macro

) incentives additionality additionality additionality
Firms under- : : :
invest in R&D Provide fiscal Amount of Increased share Increased
due fo risky incentives to R&D by the of sales of spillovers.
and difficult to firms to do firm increases innovative productivity.
appropriate more R&D products or economic
retums from services; growth
research Way of doing

R&D changes

232 Expert Group on R&D Tax Incentives Evaluation. Comparing Practices in R&D Tax Incentives Evaluation. Final Report.
European Commission, Directorate GenérRlesearch. Brussels, 2008, 139 p.

233 Based on John Cladnd Eric Arnold Evaluation of Fiscal R&D IncentiveReport to CREST OMC Panel, Technopolis,
September 2005, p.5.



5.3.1 Assessment methodology and background

In this chapter, based on the abarentioned, estimation methodology for the first order effects
have been given. Higher orddfets are much harder, if not impossible to estimate. So, these
are not in focus, but it has to stressed, that higher order effects are significant. A logical
sequence bas%®idquanfied and theeseqaenae is as follows:

Tax subsidy for emplyees or profit distribution (state budget and administration costs)
Increased R&D activity and compliance costs

1. Increased employment rate

2. Increased investments in assets

The reliability of all estimates given in this chapter is relatively low and thealaoutcome
uncertain due to several spiller effects and the unpredictable nature of the welfare gains from
R&D activities®. Since longun (we define longun as 10 years) quantitative impact
estimations depend greatly on the economic state of thetrgpuhe assessment is more
accurate in shomun estimates. For loagin impacts, qualitative assessments are more reliable.
In order to enhance the reliability of lomngn projections we have used economic growth
estimates given by The Estonian MinistrfyFinancé®®.

The shortrun state budget impact assessment is based on how much of the tax subsidy will be
exploited. We assume that potential users will be made aware of these tax subsidies, which of

course, in practise, is hard to achieve. Therefore,ifmar impact is assessed. A policy
recommendation based on findings by Corchuelo and®®ster i s t hat informing S
tax subsidies is more important, than informing large enterprises.

Administration cost assessment used in this analysis is basedtodyaby Foyn and Liérf,

where administration cost is 2% of the tax subsidy value. This has been given as an additional
cost and is not part of the initial state budget impact estimates. Although the cost rate used for
different tax subsidies is the santtee tax subsidies are different and qualitative assessment has
to be taken under consideration. For a more detailed implementation description of the tax
subsidies, see chapter 5.2 and itscldpters.

Two approaches have been used to estimate the iemplcosts for the tax subsidies. For
direct tax subsidies we have used international experience, mainly, studies by Foyn &fid Lien
and de Jong and Verhoevé&h They estimate that the compliance costs are728f the tax

234Jg,rgenson, Anne. The i mpact assessment of R&D financing progra

235 Expert Group on R&D Talncentives Evaluation. Comparing Practices in R&D Tax Incentives Evaluation. Final Report.
European Commission, Directorate GenérRlesearch. Brussels, 2008, 139 p.

238 The Estonian Ministry of Finance. Projections of macroeconomic indicators2ZBI0The Estonian Ministry of Finance.
27.08.2009. pttp://www.struktuurifondid.ee/public/Pikaajaline_mak#027.08.2009.xI$. 06.10.2009.

7 corche | o , M. B e aRbsg, kEster. ThévEdfects of Figcal Incentives for R&D in Spain. Universidad Carlos Ill de
Madrid. Working Paper 023, Business Economic Series 02, March 2009, 32 p.

238 Foyn, Frank. Lien, Guro. Assessment of administrative procedun@ usefriendliness of the Norwegian tax reduction system
for R&D (SkatteFUNN). Subreport in the evaluation of the SkatteFUNN system. Reports 2007/49, Statistics Norway, 2007, 74 p.
[http://www.ssb.no/emner/10/02/rapp_200749/rapp_200749.pdf]

239 hid.

240 Jong, J.P.J., Verhoeven, W.H.J. WBSO Evaluation-2005. Impacts, target group reach and implementation. EIM
onderdeel van Panteia, UNVUERIT, Zoetermeer, March 2007, 85 p.
[http://www.worldcat.org/wcpa/oclc/206570082?page=frame&url=http%3A%2F%2 Fegpplo62Fpublicaties%2Fpdfs%2F070I3
5.pdf%26checksum%3Dd306846155e157de440b43d2967al13b5&title=&linktype=digitalObject&detail=]
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subsidy value. The estimation metlology for compliance cost to wage tax subsidies is based

on studies by The Estonian Ministry of Economic Affairs and Communicatfoitarris and
Joannoff?a nd J ¢%° dgreerbasic logic here is to comprise a digstep list* of actions
concerning the @ampliance to the tax subsidy, then giving each of the actions a time cost and
then multiplying this with the number of people or enterprises under question and with the wage
cost of the person doing the action. This approach is more accurate when tiagsiss the
compliance costs for wage tax subsidies. |t
direct tax subsidies because of the complicacy of the-imngtings of a business enterprise.

Increase in R&D activity estimations are based on dpproach, which is using useost
elasticity as it has been used by different international researchers like ¢lafiS, Koga*®

and others. The estimated value of R&D activity elasticity to R&D-aest change is based on
international studies bBloom et af*” and Hall and van Reeréfi We use projections, where

the initial usercost reduction is 10% of the amount subsidised through the tax subsidy. This
means, that if the subsidy is 10 cents for every EEK spent on R&D, the subsidy user will, at
first, increase its expenditure by 1 cent. The {amg (10 year) usetost reduction equals the
amount subsidised through the tax subsidy and the elasticity growth is assumed to grow with a
linear trend (10% in the first year, 20% in the second and so forth).

Tale 5.3.1. The projection method example

Year 1 2 3 4 5

R&D activity 100 100 100 100 100
Tax subsidy proportion 10% 10% 10% 10% 10%
R&D activity usercost change elasticity 10% 20% 30% 40% 50%
R&D activity increase 1 2 3 4 5

Tax subsidy 10,1 10,3 10,6 11 115
R&D activity with subsidy 101 103 106 110 115

241 The Estonian Ministry of Economic Affairs and Communications. Company administration burdon of applying EU structural
funds in 04-2005. Final report. The Estonian Ministry of Economic Affairs and Communications. 2006, 48 p.

242 Harris, David., Joannou, Androula. Regulatory Impact Assessment For Research And Development (R&D) Tax Credit For
Large Companies/ Vaccines Research Rdliddnd Revenue Business Tax Policy. 2002, 7 p.

243Expert opinion by Anne J¢rgenson (PRAXI S).
244 Expert opinion by KPMG.

245 Harris, Richard., Li, Qian ChefTrainor, Mary.Is a higher rate of R&D tax credit a panacea for low levels of R&D in
disadvantaged gions? Elsevier. Research Policy, 38, 2009, ppi 202.

246 Koga, Tadahisa. Firm size and R&D tax incentives. Elsevier. Technovation, 23, 2003,i§#8&43

247 Bloom, Nick., Griffith, Rachel., Reenen, John Van. Do R&D tax credits work? Evidence from apaaehtries 19701997.
Elsevier. Journal of Public Economics, 85, 2002, 11

248 Hall, Bronwyn., van Reenen, John. How Effective Are Fiscal Incentives for R&D? A Review of the Evidence. Research Policy
29. 2000, pp. 44@69.
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In this example (table 5.3.1. above), R&D activities will grow in the first year by 1 unit and
after 5 years will have grown by 15 units. The tax subsidy will cost 53,5 units over the 5 year
period.

The projection method used in this assessment uses theulopgedictions of macroeconomic
indicators given by The Estonian Ministry of FinafiéeAlso, it is estimated, that R&D
activities grow at the rate of 1,5 compared to the whole economy. This tistintabased on

historical data on Estonian economic and R&D activity growth rates.

A reduced rate R&D approach is used for R&D employment growth and investment growth
estimation. Since the capiiabour structure in the R&D sector is stabile over tidig2450%

of all R&D expenditure are labour costs), it can be used to predict how much of R&D
expenditure is invested into labour, and how much into capital. Through the labour growth
estimates, a positive impact assessment on the state budget is givedinactmEurostat’, in

2007, the implicit tax rate for wage costs (all wage tax paid divided by all wage costs) was
33,8%. This tax rate, the employment growth and the predicted average wage cost for R&D
employees is used to give these estimates. Alstgrelift wage costs have been used for
business sector and npnofit sector R&D employees.

An assessment of future R&D and GDP ratio will be given using the projettiofibese

estimates will show the future state of the ratio and not the additional matiohe R&D tax

subsidy produces. Without the tax subsidy R&D/GDP ratio will grow from 1,35% to 1,5%. It

has to be stressed, that the projections donot
important to note, that there is no adequate assesgwmesible for additionality (for exampie

annual turnover per R&D employee) of an R&D employee. The closest assessment available is

the average annual turnover of an employee in the research and development sector, which is
800000 EEK (200752

249 The Estonian Ministry oFinance. Projections of macroeconomic indicators 20080. The Estonian Ministry of Finance.

August 2009. [will appear in herénttp://www.struktuurifondid.ee/index.php?id=11279].

20 £ yrostat. Implicit tax rateby economic function.

[http://epp.eurostatc.europa.eu/portal/page/portal/government_finance_statistics/data/database]
R&D activity and GDP have been projected in to the future using the growth projections and then the ratio is calculated.

252 Statistics Estonia Ohine database last accessedl0609.
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Corporate income tax incentives analysed in this chapter have the target of reducing-the user

5.3.2 Corporak incomdaxincentives

cost of an R&D activity. This means reducing the price of R&D activities by reducing the
corporate tax base or taxes payable. Which isbttéer reduction method depends on their

respective implementation costs and effects. Also, the aggregated effect of the reductions may
not be the same for tax base and tax rate reductions, because firms might have different

compliance costs. Especially T

activities) to make full use of the tax incentives might differ from large comp&fies.

SMEGOG s ,

t he

costs for

ma k i

ng

There are three R&D criteria considered for this incentive: the number of R&D employees;
R&D expenditurgincome on royalty sales.

These three direct tax subsidies only target business enterprise R&D activities (see tables 5.3.2.
and 5.3.3. below) since only business enterprises pay corporate income tax. And moreover, they

pay this on distributed profits. ltas to be noted, that business enterprise R&D aneprudit
R&D are different in naturé nonprofit R&D is focused on basic and applied research while

business enterprise R&D is focused on experimental development (for distribution details see

table 5.33.).

Table 5.3.2. The distribution of R&D fullme work equivalent employment by institutional

sectors, 1992007

Non-profit | Higher Government Non-profit

sectors education sector private Enterprise sector

combined | sector sector
1998 90,4% 66,9% 23,2% 0,3% 9,6%
1999 86,4% 64,0% 22,1% 0,3% 13,6%
2000 88,7% 62,1% 25,6% 1,1% 11,3%
2001 83,3% 61,9% 20,0% 1,3% 16,7%
2002 83,0% 62,1% 19,2% 1,7% 17,0%
2003 82,1% 60,5% 19,4% 2,3% 17,9%
2004 77,1% 58,1% 17,1% 1,9% 22,9%
2005 68,0% 49,9% 16,0% 2,1% 32,0%
2006 65,6% 48,3% 15,1% 2,2% 34,4%
2007 66,2% 48,1% 15,6% 2,5% 33,8%

253

Corchuel o,

M.

Madrid. Working Paper 623, Business Economic Series 02, March 2009, 32 p.

254

-RBse Bsterr Tihe Effectslaf Figcdl imaerttives for R&D in Spain. Universidad Carlos Il de

Statistics Estonia, Oline database. Researahdadevelopment personnel by institutional sector. Authors calculations. 13.08.09.
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Table 5.3.3R&D expenditures and their financing by institutional sector and purpose
2007, overall and distributiéry

. 1998 and

. . Non-
Overall Non-profit | Higher . .
(thousand sectors education Government prpﬂt Enterprise
EEK) combined | sector sector pnv;’:t te | sector
sector
Expenditures
1998 450 969 80,3% 56,0% 23,8%| 0,4% 19,7%
2007 2716 982 52,8% 41,8% 8,7%| 2,4% 47,2%
State funded
expenditures
1998 284 012 97,9% 68,6% 29,0%| 0,3% 2,1%
2007 1240 113 90,4% 70,1% 175%| 2,7% 9,6%
Expenditures on basic
research
1998 181 007 99,6% 69,4% 30,0% 0,2% 0,4%
2007 694 324 97,0% 74,6% 19,4%| 2,9% 3,0%
Expenditures on applied
research
1998 157 321 85,2% 61,2% 232% 0,8% 14,8%
2007 613 367 79,6% 59,6% 13,2%| 6,8% 20,4%
Expenditures on
experimental
development
1998 112 641 42,5% 27,3% 14,8% 0,4% 57,5%
2007 1 409 291 19,5% 17,9% 1,4%| 0,2% 80,5%

255 gtatistics Estonia, Gline database. Research and development expenditures and their financing by indicator, year and
institutional sector. Authors calculations. 13.08.09.




5.3.2.1 Corporate income tax base reduction by the number of R&playees

e A deduction of EEK 30000 per supplementary R&D employee is allowed as a deduction
from the corporate income tax base.

Since different economic sectors have different cafatabur structures, laboumtensive
sectors are better targeted (foample ITC sector). Compared to the tax subsidy based on R&D
spending (see below), this criterion requires a simpler R&D definitionly R&D employee

has to be defined, not R&D expenditure. A consideration has to be made as figure 5.3.3.
illustratesi the sector, which has the largest R&D employmiercbmputers and relatddpays

very little corporate income tax. So this tax subsidy does not target this sector very efficiently.
However, we expect that this tax subsidy will have a certain behavioural, effaictly, that

firms increase their profit distribution. Moreover, since this tax subsidy subsidises R&D growth,
growing (and also, new) firms arbetter targeted. However, it may be théih subsidising
growing firms is that these firms will most likelginvest their profits into firm growthrather

than distribute them.

In Belgium, a similar measure was abolished after 2008, because it was perceived to be
administratively too burdensome. This, however, might not be the case in Estonia, since R&D
employe is defined differently in Belgiumsée chapter 3.3.for details) than the proposed
definition for Estoniagee chapter 5.2.4but the danger has to considered.

Since this tax subsidy is relatively small in scale, the behavioural effects play a tgemtido
profit distribution in Estonia is very random, the estimates have a relatively low reliability and
both underestimation and overestimation are possible.

The main characteristics of this tax incentive are the following:

e Targeti R&D employment grovatin business enterprise sector; growing and labour
intensive firms and firms who pay corporate income tax (i.e. distribute dividends)

e Scalel small, less than 100 firms

e Behavioural effects shortrun R&D employment growth

e Estimation accuracy both overstimation and underestimation possible

e Positivei growth targeting

e Negativei danger of high administration costs
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Figure 5.3.3. Scatterplot of sectors by R&D expenditurecangorate income tax paidll firms
in all sectors, 2006, thousand EEK
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5.3.2.1.1. State budget and administration costs

Based on the average annual growth of business enterprise R&D personngméfull

equivalent), a growth of 139 employees is observed. A linear trend is used. This is the baseline

for our estimates. But considering what the tax subsidy subsidises, there might be an upward

shi ft in the trend. However, this increased g
decrease in the loagin. To our best assessment, the linear trend showdkeftine be

sufficiently adequate.

When the deducted amount is 300 000 EEK, the estimated initial CIT base reduction would be
42m EEK®’. But in fact, not all R&D enterprises pay income tax, the estimated correlation
between R&D expenditure and paid corgiermcome tax is 0,381%°

When considering this correlation between company R&D expenditure and whether the
company pays corporate income tax, an effective CIT base reductiddmoEEK is estimated
accordingly. The overall estimated initial annual impatthe state budget (tax rate is 21%) of
these tax subsidies will be 3,3m EEK. Based on the projection, in thedondO years), the

tax subsidies cumulative cost is 44m EBMth the tax subsidy taking from the state budget
6,5m EEK in the last assesan year.

The administration cost for this tax subsidy is 2% (601000 000 EEK annually, over the-10
year period, this figure will double).

256 Authors calculatons based on data from Statistics Estonlan@rdatabase, last accessed 13.08.09.
7 0,3m EEK multiplied by 139 employees.

258 A uthors calculations based oricrodata from The Business Registry and Community Innovation Survey22084(AS4).



5.3.2.1.2. R&D activity, employment, investments and value added

The shorrun effect is increased R&D activitikby 1/10 of the initial state budget impact (0,3m
EEK). R&D activities have risen after 10 years by 26m EEK, based on the projédtien.
annual compliance cost for this tax subsidy is estimated af%%f the tax subsidy value
(0,130,23m EEK).

Considenng the longterm trends of R&D employment in Estonia (see table 5.3.2.), the business
enterprise R&D employment is growing steadily, fpoofit R&D employment is decreasing
roughly at the same pace. There is little reason to expect an accelerated R&nsmplo
growth in the longur?, although, some behavioural effects might play a role in the-glart

Based on the labour demand elasticity and taking into account the business enterprise R&D
capitatlabour structure, up td additional R&D employees is tmated. Based on the
projections, in the longun 1 up to 23 new R&D employees have been added by this tax

subsidy.

Based on the employment growth, a positive impact on the state budget from 0,5m EEK to 5m
EEK is estimated.

In the shorrun, 0,3m EEK aditional investments is estimated. Based on the projection, in the
long-run (10 years), investment level is 26m EEK higher than without the tax subsidy.

We estimate a 0,08% additional increase in intramural business enterprise R&D/GDP ratio in
the longrun (from 0,64% to 0,72% of GDP).

259 The fulktime work equivalent R&D employment has grown from 4600 to 5000 people in the period 2A®RA8
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5.3.2.2 Tax credit by R&D expenditure

e Tax credit 1i 10% of tax credit available of intramural business enterprise R&D and
subcontracted R&D to neprofit organizations (e.g. universities) expenditure with the
maximum ceiling at 3@ of corporate income tax payable (the credited amount cannot be
more than 30% of the total corporate income tax payable on dividends). The expenses made
by the company at the expense of government grants (e.g. EAS grants) or other public
subsidies are ekaded.

e Tax credit 2- 10% of tax credit available of total business enterprise R&D expenditure
(including subcontracted R&D) with the maximum ceiling at 30% of corporate income tax
payable (the credited amount cannot be more than 30% of the total corfpracatae tax
payable on dividends). The expenses made by the company at the expense of government
grants (e.g. EAS grants) or other public subsidies are excluded.

These incentives will work in the same way as CIT rate reduction would work as well as CIT
bas reduction by a certain % of R&D expenditure, so we find that there is no need to make
calculations for these measures separately. However, since the behavioural effects play a great
role and profit distribution in Estonia is very random, the estimatee harelatively low
reliability and both underestimation and overestimation are possible.

This criterion has the best targeting of the three direct tax measures because in terms of
aggregated positive effects, employees have different additionality,fouta mé6s R&D act i v
when measured by expenditure should give a much more objective assessment of additionality.

This means, that both labeimensive and capitahtensive firms can gain from this tax

subsidy.

While tax credit in general is one of thienplest tax subsidies available, using it with R&D
expenditures has its dangers. Mainly, that the firms might have tamgeliancecosts. All
extramural R&D expenditure has to be verified to go to-piaifit sectors. There is also a
danger of efficiencydss for the tax subsidy, in the case of double subsidisation.

The main characteristics of this tax incentive are the following:

e Targeti R&D expenditure growth in business enterprise sector, firms who pay corporate
income tax

e Scalel medium, less than 5GDms

e Behavioural effects increased profit distribution, increased R&D expenditure
e Estimation accuracy both overestimation and underestimation possible

e Positivei tax credit is simple in nature

e Negativei might inhibit growth
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Figure 5.3.4. All firms 2006, thousand EEK, scatterplot of firms by R&D expenditure and
corporate income tax paftf.
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As figure 5.3.4. illustrates, only a few companies have both high R&D expenditure and high
amount of corporate income tax paid. Alsbe proposed ceiling (30% of CIT) has only a
marginal effect, the R&D expenditure has to be three times larger than the payable corporate
income tax in order for the ceiling to have any effect.

5.3.2.2.1. State budget and administration costs

Tax credit 1(intramural)- the initial annual maximum impact on the state budget is 26m EEK.
The cumulative 10 year impact on the state budget is estimated at 350m EEK with the tax
subsidy costing 53m EEK in the last assessment year (based on the projection).

The adnmistration cost for this tax subsidy is 2% (520 000 EEK, over thged0 period, this
figure will be 1,1m EEK)

Tax credit 2 (total} the initial annual maximum impact on the state budget is 30m EEK. The
cumulative 10 year impact on the state budgesignated at 400m EEK with the tax subsidy
costing 60m EEK in the last assessment year (based on the projection).

The administration cost for this tax subsidy is 2% (0,6m EEK, over theedi0period, this
figure will be 1,2m EEK)

260 A uthors calculatons based on microdata from The Business Registry and Community Innovation Sur28p@(C4S4).



5.3.2.2.2R&D activity, employment, investments and value added

Tax credit 1 (intramural) shortrun effect is that R&D activities will rise by 0,2% of current
intramural business enterprise R&D expenditure (2,6m EEK, 0,09% of all current R&D
expenditure). The longun effect isthat R&D activities have risen by 8,6% of estimated
intramural business enterprise R&D (210m, 4,0% of all estimated R&D expenditure).

Tax credit 2 (total} shortrun effect is that R&D activities will rise by 0,2% of current total
business enterprise R&Bxpenditure (3m EEK, 0,11% of all current R&D expenditure). The
long-run effect is that R&D activities have risen by 8,6% of estimated total business enterprise
R&D (240m, 4,6% of all estimated R&D expenditure).

Initial compliance cost for these tax subsflis4-7% of the tax subsidy value {2m EEK
initially, over the 10year period, this figure wiloughlydouble).

From 50 and up to 26825 additional R&D employees have been added in theriomdy
these tax subsidies. Based on the employment gr@wvpasitive impact on the state budget
from 6m EEK to 45m EEK is estimated.

Tax credit 1 (intramural} in the shorrun, 1,3m EEK additional investments is estimated.
Based on the projection, in the loengn (10 years), investment level is 105m EEK higihan
without the tax subsidy.

We estimate a 0,14% additional increase in intramural business enterprise R&D/GDP ratio in
the longrun (from 0,63% to 0,77% of GDP).

Tax credit 2 (total} in the shorrun, 1,5m EEK additional investments is estimated. Based
the projection, in the lorgun (10 years), investment level is 120m EEK higher than without the
tax subsidy.

We estimate a 0,15% additional increase in total business enterprise R&D/GDP ratio in the
long-run (from 0,73% to 0,88% of GDP).
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5.3.2.3 Corporatdncome tax exemption of income on royalty sales
e 80% of royalty income from patents is exempt from income tax on dividends.

This instrument is well targeted because it reduces thecoserof intellectual property
transfers. Also, its implementation andnadistration costs are relatively low, but so is the
overall impact. This instrument has to be considered as an additional instrument.

Since the Estonian Tax and Customs board does not differentiate between income from royalty
sales and income from rentigre is no adequate assessment available for any impact analysis on
this tax subsidy. There is no statistics available about how many royalty transactions are being
made, and what is their value.

Around 300m EEK of income tax is paid annually to the Eatofliax and Customs Board on
income from royalty sales and income from rent by all firms combined. First, rent income has
almost certainly the larger value of the two. And second, since not many firms sell royalties, and
out of these firms, on average, 0dl§% pay corporate income tax, the impact is estimated to be
smal |l er than other tax subsidiesd i mpact
income tax paid over all firms is 0,28, this means that larger firms pay more income tax. The
correlaton between net profit and corporate income tax paid over all firms is®%,3®is

means that more profitable firms pay more income tax. So, this tax subsidy targets larger and
more profitable firms.

As quantitative assessment of this subsidy is not desfilp statistical reasons, qualitative
assessment and international experience should be considered. However, according to our
knowledge there is currently no evaluation studies carried out in the countries using intellectual
property tax incentives. Th&elgian government has explicitly chosen to implement a
straightforward and easily computable tax incentive, meant to attract and encourage R&D
activities and the ownership of patefftsVan Stappert al estimate that the use of the new tax
regime for patet income, together with the notional interest deduction and other R&D
incentives available, makes Belgium a very attractive place for innovative -pategriating
companies, intangible property centres and central entrepreneurial éftities.

It is our urderstanding that this incentive could have similar effects in Estonia. However, since
the effects of this incentive are perceived to be relative low (because of low patenting activity in
Estonia) we would recommend implementing this incentive as an additincentive. If
implemented together with R&D tax credit this incentive would probably attract the attention of
foreign R&D companies. Favourable results could also be achieved if this incentive is
implemented together with one of the wage tax incentii#esvever, in these cases the co
effects of the incentives would have to be carefully analysed.

One way of weighing the positive and negative effects of this tax subsidy is to conduct a
scenario analysis. As was discussed, the negative effects are maigoelthe Estonian
intellectual property activity is very small in scale.

261 Authors calculatonbased on microdata from The Business Registry and Community Innovation
Survey 20042006 (CIS4).

262 pid.

263 http://www.kpmg.be/dbfetch/52616e646f6d495685b3104a1080cf80eb6855291cdfabb4ab217e8ff0deb2a8/new_patent_taxation_regime_
_september_2007.pdf

*ibid
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http://www.kpmg.be/dbfetch/52616e646f6d495685b3104a1080cf80eb6855291cdfa6b4ab217e8ff0deb2a8/new_patent_taxation_regime_-_september_2007.pdf

For the positive effects, some assumptions must be made. First, we must assume, that the tax
subsidy attracts a number of multinational companies here. The number of companidsemight

for instance, 5. We must also assume the number of employees, that these companies employ,
for instance, 100 employees per company. In such a case, the main channel for Estonia
benefitting from this, is through the wages that these companies paemmgioyees. Since
intellectual property transfers is what attracted these companies, we can then assume, that the
wages in these companies are relatively high. If the wages are 2 or 3 times higher than the
average Estonian wages, it would mean that theulabosts for these employees would range

from 170m- 260m EEK annually, combined. A third of this would go directly to the state
budget, 60m’ 90m EEK annually. The rest would in large part be spent also in Estonia, so
some additional revenue for the stdtudget through the VAT tax system is expected. And of
course, since the companies were attracted here by the tax subsidy, an additional 5% of all
intellectual property transfers will end up in the state budget. Also spillovers might have some
additionalpositive effects.

The positive effects definitely outweigh the negative effects, but it has to be stressed, that the
positive side is only assumed. There is no way of guaranteeing, that this tax incentive will
attract foreign companies.

The main charaetristics of this tax incentive are the following:

e Target i intellectual property transfer in business enterprise sector, firms who pay
corporate income tax

e Scalei very small, a few firms
e Behavioural effects foreign direct investment growth

e Positivei low implementation and administrative costs, possibility of attracting foreign
firms

e Negativei small impact
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5.3.3 Wage tavincentives

The target of wage tax incentives is to decrease the R&Dcoséras with corporate income
tax incentives. And in this cadg directly reducing labour costs.

Four tax subsidies are considered: reduction of withholding income tax on wages for R&D
employees; reduced rate of social security tax for R&D employees; ceiling on social tax for all
R&D employees; social tax ceiling famported R&D employees. Also, an additional tax
subsidy is analysedceiling on social tax for all employees.

With wage tax subsidies not only the business enterprise R&D is targeted, but alpoofiton

R&D. However, since business enterprise R&D awypes have higher wages, wage tax
subsidies target this sector more efficiently. It has to be noted, that if the state considers non
profit sector subsidisation to be deadweight loss, it can significantly decrease these losses by
reducing the budget for ¢hwages for noprofit sector R&D employees. The vast majority of

the nonprofit sector R&D employees are directly paid by the state.

Also, wage tax subsidies will efficiently subsidise firms that are not making profit or the
companies that have decided invest their profits instead of distributing them. These
incentives mainly concern starp firms and firms in their growth phase.
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5.3.3.1 Reduction of withholding income tax on wages
e Income tax for R&D employees reduced to 10% (11% decrease from 21%).

With this tax subsidy, contribution based social benefits are not affected. There are two ways
suggested of how this tax subsidy should be implemented. First, the R&D employee will have a
reduced tax rate and keep the amount that is reduced. Second, the cottipe®p the

amount that is reduced. The differences between the two are onlfeshartn longterm, the
company will have the full benefits of the tax subsidy by reducing or not increasing the

e mp | o wages.sABo, it might be argued, that wageEstonia have risen too fast when
compared to productivity, considering this, thenp | o igterestdod this tax subsidy should be
considerable.

The reduced personal income tax rate will have an impact also on the local government budgets
as 11.4% of thpersonal income tax collected by the tax authorities is transferred to the local
governments based on the registered domicile of the individual taxpayers. Thus, depending on

the | ocation of the R&D empl oyeesoffeatedt i vi t y,

than others.

The main characteristics of this tax incentive are the following:
e Targeti R&D labour costs in all sectors

e Scal€i large, up to 10,000 employees

e Behavioural effects increased R&D employment

e Estimation accuracy overestimation podsie

e Positivei labour cost reduction

e Negativei impact on local government revenues

5.3.3.1.1. State budget and administration costs
Table 5.3.4. Estimated initial annual maxinf§himpact on the state budget, E£K

R&D labour costs, aggregate, Business | R&D labour costs, aggregate, Nofprofit
enterprise sector, 2007 sector, 2007, estimate

582 594 000 652 988 565,(
Minus 33% Minus 33%
438 040 601,5 490 968 845,¢
11% 11%
48 184 466,2 54 006 573,0

Full-time work equivalents Full-time work equivalents

®°This estimate doesndt take into account the personal i ncome

266
Source: authors calations.
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1689,0 3313

Tax reduction per fultime work

. Tax reduction per fultime work equivalent
equivalent

28528,4 16 301,4

The initial annual maximum impact on the state budget is 102m EEK (see table 5.3.4.). The
combined 10 year impact on the state budgetsismated at 1,4b EEK with the tax subsidy
costing 230m EEK in the last assessment year (based on the projection).

The annual administration cost for this tax subsidy i§*2¢am EEK, over the 10 year period, it
will grow to 4,2m EEK)

5.3.3.1.2. R&D actiwy, employment, investments and value added

Shortrun effect is that R&D activities will rise by 0,4% of all current R&D expenditure (10m
EEK). The longrun effect is that R&D activities have risen by 16,5% of all estimated R&D
expenditure (850m EEK).

Theinitial annual compliance cost for this tax subsidy is estimated at 2,1fPEEK

Chart 5.3.5. Net wage increase witlktome tax for R&D employees reduced to 18%6.

Net wage increase
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Gross wage, EEK

The average R&D employee gross wage in business enterprise sector R&D is 21 500 EEK
(2007). h the norprofit sector, the average R&D gross wage is smaller, 12 500 EEK
(estimated, 2007). An average net wage increase of 10% (102m EEK) irulomgll translate

into company wage cost reduction, the companies will delay wage increases, R&D employee
usekcost will decrease, which will translate into increase in demand for B&D.

267 We use the same estimate, as with the direct tax subsidies.

28 54 high compliance cost is due to the fact, that there are much more R&D employees than thetavaenoik equivalent

employees. Each one of them has to keep track of theirlwad< However, although the overall compliance cost is high, for an

individual, thec o st i s marginal, so it shouldndét affect the effectiveness
269 Authors calculations.

270 Harris, Richard., Li, Qian CherTrainor, Mary.Is a higher ratefdR&D tax credit a panacea for low levels of R&D in
disadvantaged regions? Elsevier. Research Policy, 38, 2009, pR0592
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There is no exact estimate for labour demand elasticity of Estonian emplby®esious
estimates range about 0,2,92"% Labour demand elasticity for higfkilled labour, icluding

RD workers, is lower. In our calculations we take it to be 0,2. Based on this, the estimated long
run R&D employment increase is up to 94100 full-time work equivalent employees).

The second employment increase estimate, based on the projgities,a figure of 700
additional R&D employees. This ovestimates the number of additional R&D employees,
because the projection is based on the demand of these employees. However, this figure is not
impossible if the supply side (unemployed highalification employees in Estonia and high
qualification employees from other countries) will sufficiently catch up.

Based on the employment growth, a positive impact on the state budget from 9m EEK to 105m
EEK is estimated.

Based on the capitébour structug of R&D activities, in the shoerun, around 0,2% (5m
EEK) additional investments is estimatéa the longrun (10 years), investment level is 17%
(430m EEK) higher than without the tax subsidy.

We estimate a 0,4% additional increase in R&D/GDP ratith&n longrun (from 1,35% to
1,75% of GDP estimates).

2" The estimates change with time and different industries.

272 Krillo, Kerly. Labour demand substitution elasticity. Bank of EstoDiepartment of economic studies. 2004, 65p.

J2rve, Janno. Labour cost impact on | abour dG@enmRodPolicy t he Estoni a

Studies. 2002, 15p.

273 10% wage cost decrease multiplied by 0,2.



5.3.3.2 Reduced rate of social security tax

The social tax reduced to 15% for all R&D employees.

Contribution based social benefits are affected. These might have to be compensated to R&D
employees. So an adidinal negative impact on the state budget has to be considered.

The main characteristics of this tax incentive are the following:

Targeti R&D labour costs in all sectors

Scalei large, up to 10,000 employees

Behavioural effects increased R&D employmen

Estimation accuracy both overestimation and underestimation possible

Positivel labour cost reduction

Negativei implementation is difficult since social benefits are affected

5.3.3.2.1. State budget and administration costs

Table 5.3.5. Estimated il annualmaximumimpact on the state budget, EEK

R&D labour costs, aggregate, Business
enterprise, 2007

R&D labour costs, aggregate, Non
profit sector, 2007, estimate

582 594 000

652 988 565,(

Wage cost reduction (social tax 15%)

Wage cost reductiofsocial tax 15%)

80 106 675,0

89 785 927,7

Full-time work equivalents

Full-time work equivalents

1689,0

3313

Wage cost reduction per fttilme work
equivalent

Wage cost reduction per fttilme work
equivalent

47 428,5

271011

The impact at the crent level of R&D expenditures on the state budget will be 170m EEK (see
table 5.3.5). The cumulative 10 year impact on the state budget is estimated at 2,5b EEK with
the tax subsidy costing 420m EEK in the last assessment year (based on the projection).

The annual administration cost for this tax subsidy i$'2¢8,4m EEK, over the 10 year period,
it will grow to 8m EEK).

27

4 .
Source: authors azallations.

275 We use the same estimate, as with the direct tax subsidies.
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5.3.3.2.2. R&D activity, employment, investments and value added

Shortrun effect is that R&D activities will rise by 0,63% of all cemt R&D expenditure (17m
EEK). The longrun effect is that R&D activities have risen by 28,8% of all estimated R&D
expenditure (1,5b EEK).

The initial compliance cost for this tax subsidy is estimated at 2,1nfEEK

A reduction in wage costs is estimated 3j4% (see chart 5.3.6. below), which will additionally
increase R&Demploymenby up to 3% (up to 150 futime work equivalent employees), based
on the labour demand elasticity of 0,2.

Figure 5.3.6Wage cost reduction with different employee wage cdéts

Wage cost reduction with social tax rate at 15%
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The second employment increase estimate, based on the projection, gives a figure of 1300

additional R&D employees. This ovestimates the number of additional R&D employees,
because the projection is based on the demand of these employees. Hdugefigure is not
impossible if the supply side (unemployed higlelification employees in Estonia and high
qualification employees from other countries) will sufficiently catch up.

Based on the employment growth, a positive impact on the state budget3no EEK to 200m
EEK is estimated.

Based on the capitébour structure of R&D activities, in the shouin, around 0,3% (8m
EEK) additional investments is estimatéa the longrun (10 years), investment level is 29%
(750m EEK) higher than without thax subsidy.

216 54 high compliance cost is due to the fact, that there are much more R&D employees than thetavaenoik equivalent
employees. Each one of them has to keep track of thelk-lwad. However, although the overall compliance cost is high, for an
individual, the cost is marginal, so it shouldnét affect

277 )
Authors calculations.
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We estimate a 0,6% additional increase in R&D/GDP ratio in the-hamgfrom 1,35% to
1,93% of GDP estimates).



5.3.3.3 Ceiling on social security tax

e Social security tax ceiling for all R&D employees. Three different monthly ceilings are
assessedi 500, U4 0 @EKZ800,EEKG300(EEK 4700 accordingly).

This tax subsidy has many positive additioatiects mainly thatt is an incentive for high
qualification job creation, which makes the Estonian job market attractive for old EU member
county residents, who are accustomed to considerably larger wages. Alsquiailification
employees have higher additionality to the economy. Since business enterprise R&D employees
have higher wages, this tax subsidy targets business R&D more efficiently.

As with the previous tax subsidy (see above), contribution based social benefits are affected.
These might have to be compensated to R&D employees. So an additional negative impact on
the state budget has to be considered.

The main characteristics of thiax incentive are the following:

e Targeti highrincome R&D labour costs in all sectors, R&D labour costs in business
enterprise sector

e Scalei medium to large (depending on the ceiling value), 20000 employees

e Behavioural effects high-income R&D emplgment growth

e Estimation accuracy overestimation possible

e Positivel targets highincome employees

e Negativel implementation is difficult since social benefits are affected

5.3.3.3.1. State budget and administration costs

The estimates in table 5.3d&e based on the projection and the wage distribution of R&D
employees.

Table 5.3.6. Initial annual impact on the state budget of the tax subsidy with different ceilings.
EEK.>?"®

Ceiling a 5 a 4 a 3
Initial maximum impact on the state budget 21m 42m 96m
Cumulative 10 year impact 283m 570m 1,34b
Impact in the last year 41m 86m 211m
Administration cost (first year) 0,42m 0,84m 2m
Administration cost (last year) 0,84m 1,7m 4m

278 .
Source: authors calculations.

13¢



5.3.3.3.2R&D activity, employment, investments and value added

Table 5.3.7.R&D activity increase based on the projections, different ceilings. EK.

Ceiling a b5

a 4

ua 3

Shortrun increase in R&D activities (% of current leve] 0,08% (2,1m)

0,16% (4,2m)

0,35% (9,6m)

R&D activity rise in 10 years (% of estimated level) 3,3% (170m)

6,6% (340m)

15,4% (800m)

0,25m

Compliance cost (initial)

0,4m

0,85m

279 .
Source: authors calculations.
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Figure 5.3.7. Wage cost reduction with different social tax ceilings and social tax red®ction.

Wage cost reduction with social tax reduction and ceiling
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Gross wage, EEK

The gross wage at which wage costs will be reduced aBA£EK, 19500 EEK, 24000
EEK, accordingly to the caps (0300, 0400, 04500)

32% of R&D employees havgross wages higher than the average gross wage (estimated,
monthly gross wage is 10 EEK).

12% of R&D employees earn more than(® EEK. Their combined wage costs are 23% of alll
wage costs. An additional increase of R&D personnel by 0,4% is esti(@@&tetployees). The
projection gives a figure of 150 additional R&D employees.

Based on this employment growth, a positive impact on the state budget from 4m EEK to 24m
EEK is estimated.

20% of R&D employees earn more thanSI® EEK. Their combined wag®sts are 36% of all
wage costs. An additional increase of R&D personnel by 0,7% is estimatethB@yees). The
projection gives a figure of 300 additional R&D employees.

Based on this employment growth, a positive impact on the state budget from 6mo E&R
EEK is estimated.

42% of R&D employees earn more thanSDO EEK. Their combined wage costs are 62% of all
wage costs. An additional increase of R&D personnel by 1,6% is estimated (80 employees). The
projection gives a figure of 700 additional R&inhployees.

Based on this employment growth, a positive impact on the state budget from 9m EEK to 105m
EEK is estimated.

280 .
Source: authors calculations.
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Table 5.3.8. R&D investment increase based on the projections, different ceiling&'EEK.

a 5

ua 4

a 3

Ceiling

Shortrun investmengrowth

0,08% (1m)

0,16% (2m)

0,35% (5m)

Investments increased in 10 years

3,3% (85m)

6,6% (170m)

15,4% (400m)

We estimate up to a 0,284% additional increase in R&D/GDP ratio in the lang (from

1,35% to 1,55%1,74% of estimated GDP).

281 .
Source: authors calculations.
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5.3.3.4 Ceiling on saial security tax for imported workers

e Tax ceiling 1- Imported R&D employees, up to 3 years in Estonia, working on R&D (based
on occupational classification), social tax capped at EU80Q absolute value (meaning
EUR 3000 salary with 33% social tax ratéfter 3 years social tax will be 33%.

e Tax ceiling 2- Imported R&D and innovation employees, up to 3 years in Estonia, working
on R&D or innovation (based on occupational classification), social tax capped at EUR
1000 absolute value. After 3 years sotéed will be 33%.

These tax subsidies target imported Higtome R&D and innovation employees. These are
employees with the largest additionality to the economy. So these tax subsidies have an
excellent target. Since business enterprise R&D employees Higher wages, theses tax
subsidies target business R&D more efficiently.

As with the previous two tax subsidies (see above), contribution based social benefits are
affected. These might have to be compensated to R&D employees. So an additional negative
impact on the state budget has to be considered.

There is a similar subsidy in use by the EAS which aims for the same target by reducing the

| abour costs of R&D employees. The instrument

s u p PP and ifican be uskeby every firm in Estonia, but the employee who is imported, has
to meet certain criterfa

A has at least 5 years of field experience in
A - comes from a firm or a research institution
A has workedtwiears e for at | east

A is working there till the day of the support
A has at |l east a BA degree

A is not a replacement employee, but is hired

The problem with such a long list of criteria, is that not many firms are applicable and the
macroeconomic effect will be just above marginal at best. This subsidy has an effective wage
cost subsidisation rate of 50%. In order to achieve this kind of subsidisation rate, the tax subsidy
should exempt the person from all tax obligation and thersawhe& additional subsidy.

However, the idea of an imported employee social security tax ceiling is still an excellent one.
Since imported employees are usually imported for only a relatively short time period, they
candét make t he f uibution haseé somal bertefitst bmnddaniagthemcwitin t

too much of the social security tax might berdetivating for the employee and also the
employer.

Currently, there is no reliable assessment possible for the number of imported R&D employees
or impotted innovation employees. So, a quantitative assessment of effects is more or less
impossible. However, the shatin fiscal impact of the first subsidy (for R&D employees) is
deemed smdft’ even when adding imported innovation emplo§8ethe expected shierun

282Arendust""taja kaasami se toetus

23 SourceEAS (Enterprise Estonia) homepagd#tp://www.eas.ee/index.php/ettevotjale/eksport/arendustoedeiagamise
toetus/ueldist
284

In chapter 5.3.3.3. there are estimates for a ceiling, that applies to all R&D employees, and which is lealfthee ( 0500 ) .
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http://www.eas.ee/index.php/ettevotjale/eksport/arendustoeoetaja-kaasamise-toetus/ueldist
http://www.eas.ee/index.php/ettevotjale/eksport/arendustoeoetaja-kaasamise-toetus/ueldist

fiscal effect is smaller, than most other tax incentives analysed:-fduongffects depend on how
well these tax subsidies will attract employers to import R&D employees, and for this
assessment, international experience and qualitative analysit] fie used.

A suggestion at this point, is that a survey should be conducted to assess the number of
imported R&D employees. It has been suggested, that knowledge importation has a vital part in

the success of a c ¢ Mhsrisyb@aise ithe mrovaton systams are€ t i vi t )
opened and are crossing country borders, it is much more efficient to import the knowledge and
experience temporarily, than to try and create it from scratch. So, this tax subsidy might have

the best targeting capabilitie$ all the tax subsidies analysed in this report. However, without a

full analysis of the current situation, no reliable policy recommendations can be given as to what

the best social security tax ceiling should be (the social security ceiling shoulktiaken

t500 and 01000) or what are the fiscal effects.

The main characteristics of this tax incentive are the following:

e Targeti knowledge importation, higlmcome R&D labour costs in all sectors, R&D
labour costs in business enterprise sector

e Scalei small, less than 100 firms

e Behavioural effects imported R&D employment growth

e Positivei excellent targeting

e Negativei needs further research

25 The defining of an innovation employee might be tricky.

288 Sourcede Jong, J.P.&t al Policies for Open Innovation; Theory, Framework and Ca4&$0ON EraNet, Helsinki, July

2008, 172 p.
[http://www.praxis.ee/fileadmin/tarmo/Projetitinnovatsiooni_poliitika/Avatud_innovatsioonipoliitika_hindamise_raamistik/OIPA
F_final_report.pdf]
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5.3.3.5 Social tax ceiling for all employees

This is a tax subsidthat is not directly related to R&D useost redation. It is, however, a
subsidy for reducing the useost of all highincome employees.

e The proposed social tax ceiling is on two average wages.

Table 5.3.9Impact estimates for social tax ceiling for all employ&es

Change in
labour cost
Annual reductionn (for those
Affected people social tax revenues affected)
Monthly Gross
Ceiling wage€®® (EEK) | Persons | Ratio | Million EEK | Ratio Ratio
2x Average monthly
gross wage (ESAY 22 672 43264 5,8% 2 257 8,4% -9,1%

The estimates given in table 5.3.9. (abaade into account the social tax actually paid by-self
employed, social tadeclaredby employers (not necessarily paid), and social tax paid by the
state (or The Estonian Unemployment Insurance Fund) on behalf of some social groups (e.g.
unemployed, pants on parental leave). The estimation method useppiyingthe ceiling on

social tax, and then calculating the impact change in revenues.

For this tax subsidympact analysis on R&D activities, see chapter 5.3.3.3, it has a social tax
ceilingsof thée8@®sti mated results are comparabl
analysed in that chapter.

With this tax subsidy, over 4000 people are affected, which makes this considerably larger by
impact than other subsidies analysed in this report. Ti@utacost reduction of 9,1%, when
using labour demand elasticity of 0,2, will increase the demand fosifigmé*® employees

by 2%, which is 800 peopl®ased on the employment growth, a positive impact on the state
budget from 70m EEK to 600m EEK is esditad.

The main characteristics of this tax incentive are the following:

e Targeti high-income employees in all sectors

e Scalei very large, over 4000 employees

e Behavioural effects high-income employment growth

e Estimation accuracy slight overestimatiomand underestimation possible
e Positivei highrincome employment growth

e Negativei not targeted for R&D

287 Calculations based on microdata from Estonian National Social Insurance Board on annual social tax in 2007.
288 5007
289 Statistics Estonia

29 Those peopléhat the social tax ceiling affects.



5.3.4 Summary of qualitative and quantitze analysis

Table 5.3.10. Summary of the main positive and negative qualitative effects.

Aim: Increase R&D activity in Estonia

Positive effects

Negative effects

Intermediate aim: To reduce
capital cost of R&D activities by
reducing corporate income ta
liability

Attractive investment climate

Increase in foreign direct
investments

Increase in R&D expenditure

Incertive does not favour star
ups and noiprofit organizations

Option 1A: By the number of
R&D employees

R&D employment growthin
labour intensive firms

High administration costs
Small effects

Does not influence
intensive firms

capitd

Option 1B:
expenditure

By R&D

Well targeted

Influences both capital anc
labourintensive firms
Cooperation between R&lI
companies may increase

High compliancecosts
Risk of double subsidisation

Option 1C: By income from
royalties

Intellectual property transfe
growth

Attractive
companies

Low administrative costs

for foreign

May not benefit Estonian firms

Benefits will be enjoyed with 3
time-lag

Low overall impact

Intermediate aim: To reduce|
labour cost of R&D activity

R&D employment growth
Benefits also statips and
nonprofit sector
Positive
cash flows
Balance of R&D activity will
not be distorted

ef fe

Large negative influence on th
state budget

Does not influence
intensive R&D activity

capitd

Option 2A: Reduction of
income tax on R&D
employeeésalaries

R&D employment growth
Large impact

Negative impact on state and
local government budget

Option 2B: Reduced rate o

| 0 « R&D employment growth e Negative impact on oial
social taxon R&D employeeé | Large impact benefits
salaries
Option 2C: Ceiling on ®scial | ¢« Well targeted ¢reation of| ¢ Negative impact on ogial
taxonR&D employee§ s a | high-incomejobs) benefits

Estonian labour market ma
be attractive

Medium to large effect

Option 2D: Ceiling on social
tax for fimportedd R&D (and
innovation)emplojee® s a |

Excellent targeting (importe|
high-income employees)

Import of knowledge

Fiscal effects are more or le
impossible to assess

Option 2E: Ceiling on social
tax for all employees

High-income employment
growth

Not targeted for R&D
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Table 53.11.Summary of quantitative effects, million EEK (except employment growth and

R&D/GDP ratio growth).
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Negative state budge

impact (shorrun) 3,3 26 30 102 170 96 42 21 2257

Negative state budge

impact (midrun) 3,3 25 29 101 170 95 42 21 2227

Negative state budge

impact (longrun) 6,4 53 60 230 420 211 86 41 3500

Administration cost

(shortrun) 0,06 0,52 0,6 2 3,4 2 0,8 0,4 NA

Administration cost

(long-run) 0,13 1,1 1,2 4,2 8 4 1,7 0,8 NA

R&D activity level

increase (shotun) 0,3 2,6 3 10 17 9,6 4,2 2,1 2

R&D activity level

increase (migrun) 1 7,5 8,5 30 50 28 12 6,2 6

R&D activity level

increase (longun) 26 210 240 850 1500 800 340 170 170

Compliance cost

(shortrun) 02| 1-1,8 1,2-2 2,1 2,1 0,9 0,4 0,3 90- 160

R&D investment

level growth (short

run) 0,16 1,3 15 5 8 5 2 1 1

R&D investment

level growth (long

run) 13 105 120 430 750 400 170 85 85

R&D employment

growth (longrun) 50- 100- 150-

(persons) 5-23 200 50- 225 700 1300| 100-700| 70-300 40-150| 800-4000

Annual positive

impact on the state

budget (based on

R&D employment

growth) 0,5-5 6-40 6-45| 9-105| 13-200 9-105 6-45 4-23 70- 600

R&D/GDP ratio

change (percentage

points) 0,08 0,14 0,15 0,4 0,6 0,4 0,3 0,2 0,2
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There are currently (2007) around 5000-futhe work equivalent R&D employees in Estonia,
of these, 1700 are in business enterprise sector and 3300-profiirsectors (higher education,
private norprofit and government). See table 5.3.2 for more detail.

The estimated (2010) R&D/GDP ratios are as follévadl R&D expenditure makes up 1,35%

of GDP, business enterprise R&D expenditure 0,73% of GDP, and intramural business
enterprise R&D expenditure 0,64% of GDP. For example, with the lowered rate of the social
security tax, the expected R&D/GDP ratio after 10 years, is 1,95% (1,35+0,6). Aismadn
before, without any tax subsidy, the R&D/GDP ratio is estimated to grow to 1,5%.

The overall pure fiscal cosfffectiveness to R&D is almost the same for all tax subsidies
(except for social security tax ceiling for all employees), and it is estifret 160%" for the
10year period. This, however, does not encompass the spillover effects to the economy. An
additional 1620% will be added to the cesffectiveness by tax returns to the state budget by
the growing R&D activity.

When considering theripact size, the tax subsidy with the largest impact is the lowered social
security tax rate for all R&D employees. Aldbe lowered income tax rate for R&D employees
and soci al security tax ceiling of U300 are
future social security compensation, the tax subsidy of choice out of these three, is the lowered
income tax ree for all R&D employees.

When targeting is considered, three tax subsidies standl satial security tax ceiling for
imported employees, tax credit by R&D expenditure and tax base reduction by the number of
supplementary R&D employees. The first subs&lymportant for knowledge importation, the
second for pure us@ost reduction of the business enterprise sector R&D and the third as an
incentive for R&D employment growth.

For those R&D tax measures that require companies to be profitable in obdeefid from the

R&D tax incentive we propose that these should be complemented by R&D grants. In general,
R&D grants should be the driving factor for
existence.

For those measures that do not requirectirapanies to be profité (wage tax incentives) the
direct subsidies (EA8rant3 could be complementary but should be very well targetedrds
specificobjectivesthat the tax incentive is unable to provide, thgpurchase of machinery and
equipmentIn any case, we propose that the selected R&D tax measure will be coordinated with
the EAS grants available to avoid the overlapping in terms of targeting objectives as R&D
grants and R&D tax incentives are generally substitutes.

As it is more difficultto keep track of foregone tax revenue than it is to keep trab&unfof
pockeb expenseswe find that tax audits during the first years of R&D tax incentive application
are essential to be carried out.

Our analysis showed that several tax incentivesbeaimplemented in the Estonian income tax
system to encourage research and development. The short term costs as well as impact of
different incentives varywhich R&D tax incentive tamplementeventuallyhas to be carefully
contemplated considerifgpw nmuchresourceshe government is willing to invest in R&D and

which costs or objectives are tpeorities

291 his percentage shows that if the state pays for 1 EEK of R&D activity, firms will add tothaveraget0 cents of R&D
expenditure in the XQear period.
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