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ABSTRACT In the evaluation of investment subsidies onéettitical issues
concerns the assessment of deadweight, that igletiee to which projects would have
been carried out without grant assistance. Withitioeeasing restrictions on and cuts
in subsidies for investment projects in the EU ¢oes maximisation of the impact of
the public resources that remain can be achievealh their allocation for projects
with minimum deadweight. This paper studies thdilprof subsidised zero deadweight
investment projects — projects that would be abaedawvithout public subsidies — in
Finland. The empirical analysis is conducted ugimgro level data on investment
projects by private sector firms. The data set ausep 3,423 projects that were
granted public investment subsidies between 20a12803. Our results show that the
likelihood of zero deadweight is significantly degent on the characteristics of the
subsidised firm, the characteristics of the investhproject and the location of the
subsidised firm.
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1. Introduction

Public business subsidies are a form of financippsrt given by the state to private
sector firms either directly or through intermegliarganisations. This support can take
the form, for example, of investment aid, smallibass aid or aid for development of
the business environment. Governments all ovewthréd see such business subsidies
as a crucial instrument for boosting new firm fotimia, generating new ideas and new
products, creating employment and decreasing uregmant, and enhancing
competitiveness. Also in Finnish entrepreneursioicp, public subsidies have been
seen as a key instrument in initiating businesgepts, especially in distant regions (see
e.g. Entrepreneurship Policy Programme, 2005; RediDevelopment Act, 2002).

EU enlargement to include less developed countmi€sentral and Eastern
Europe has caused a serious shake-up of the EAdisdial framework (Council of the
European Union, 2006; European Commission, 2002@418. The so called cohesion
policy channels funds to areas and projects tha hanaximum impact on
competitiveness and growth at the Community leSghultaneously, the member
countries are committed to lowering the ceilingappropriations. As a result, business
subsidies, like many other policy instruments, raeonsidered and reallocated. In
particular, investment aid is to be reduced angetiad at the most deserving investment
projects. This means that a number of regions aoiegis currently eligible for
subsidies are likely to be denied investment sudbsieh the future.

Practically all of the literature on business sdies has focused solely on the
impacts of subsidised projects on the behaviodirmis and on regional growth (e.g.
Bergstréom, 2000; Harris & Taylor, 2005; Nijkamp das, 1995). Before such

considerations, however, it is important to study initial deadweight effect of the



subsidy. That is, the degree to which the projemild have been carried out without
grant assistance (Lenihan, 2004; see also Wrert)18%he deadweight effect is large,
the subsequent changes (e.g. in employment) atevent as they would have been
generated without the subsidy. In such cases,uibsidy is a mere transfer payment
from tax payer to firm owner. Studies on the deaditeeffect of business subsidies
have only been occasional so far. However, in Bemisal research Lenihan (1999,
2004) studied which projects in Ireland would hgeae ahead in the absence of
subsidies. In Finland, no detailed analysis ordiggdweight effect of business
subsidies has so far been conducted.

The purpose of the present paper is to study thdittons under which
subsidised investment projects would be abandorigdw public assistance (i.e. zero
deadweight). The analysis provides critical information on timportance of
investment subsidies for the policy makers who tiagwinvestment subsidy
programmes and for the authorities who grant tisiglies.

Our empirical analysis is conducted using rich detanvestment projects by
private sector firms in Finland between 2001 and3dhe data include information,
collected before the grant assistance decisioth®@characteristics of the subsidised
firm and investment project as well as on the locadf the subsidised firm, thus
allowing us to carry out a@x anteevaluation of the deadweight effect. This is in
contrast to the previowex poststudies that have used data collected after that ias
been paid to the firm (e.g. Lenihan, 1999, 2004).

The following section discusses the framework far analysis of investment
subsidies. Our data set, variables and empiricalatling framework are then
introduced. In the third section, the estimatiosutts are presented and illustrated.

Finally, the conclusion summarises the resultsdisclsses their policy implications.



2. Evaluation of investment subsidies

2.1.Market failures in the financial markets

The use of investment subsidies is commonly jestiby the existence of market failure
in the conventional financial markets (e.g. Stod994; Felsensteiet al, 1998).
Because of market failures some firms can be deatedss to credit despite the fact
that they have viable projects. In particular, stweents that are desirable from the
standpoint of social welfare might be rejected hyaie financers. For such investment
projects, public assistance might be the only fagyifor their implementation.

Information asymmetries may explain why capitalsioet always flow to
firms with profitable investment opportunities (eSiglitz & Weiss, 1981). While
many essential features of the project are knovthedirm, it may not be able credibly
to communicate them to outside financiers due g¢ontbll-known problems of adverse
selection and moral hazard (e.g. Petersen & Ra®4). In addition to failure of
information, public goods, incomplete markets, exaéties, failure of competition and
macroeconomic disturbances can cause market faidure may provide the rationale
for government activity (e.g. Stiglitz, 2000).

The likelihood of market failures and access tarice is dependent on the
characteristics of the firm. The prior literaturgggest that a firm’s access to finance
increases with the size and business experienite dirm (e.g. Storey, 1994; Wren,
1998). Young firms do not have much evidence tastegarding their competence and
trustworthiness. Small firms are unlikely to be ntored by rating agencies or the
financial press. The costs of obtaining informatwe high in relation to the amount of
capital to be supplied (Storey, 1994). Hence, aimt age are observable and powerful

signals to lenders of investment risk. Accordincerd research by the EU access to



finance is a major constraint for 20% of smalleedifirms (European Commission,
2003). In addition, the firm’s location frequenthatters in determining its risk profile
(Felsenstein & Fleischer, 2002). A distant locatioay increase the cost of finance and
thus create constraints on investment.

There are reasons to believe that project-relaetbfs also affect access to
finance and, therefore, the need for public subsidhs Graham and Harvey (2001)
state: ‘the project likely has different risk aitnites than the overall firm’ (p. 232).
Therefore, alongside the characteristics of tha,five must pay attention to risk factors
based on the project to be implemented. Evidencmdétuding project characteristics in
the risk modelling is also found in Harris (199@)o identifies a set of 12 project risk
attributes. The study established that it is netdize of the firm, but rather the relative
size of the project, which determines the uncetyaohthe outcome.

Just as there can be market failure, so there egobernment failure.
Government failures can be defined as failuresdwegiment to correct a market
failure (see e.g. Winston, 2006). Therefore, subatn of private sector investments
IS not unproblematic even in the presence of mddietre. The existence of subsidy
programmes may, for example, encourage a firmdaoae its own inputs to the
investment project. In the worst case, investmesiséance entirely substitutes for
private funds and generates no increase in the stahvestment and thus implies an
arbitrary transfer of resources from tax payerrtdpcer (Wren, 1996). In that event,
the firm could have obtained finance in any caskthos public resources are being

used needlessly. This particular problem of deagites discussed below.
2.2.Additionality and deadweight

A key element in the evaluation of any public sdigshstrument is the extent to which

the impacts of the project can be attributed tansgument. The concept of
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‘additionality’ measures the amount of output fraraubsidy instrument compared with
what would have occurred without subsidy. Additidgas counterfactually linked to
displacement and deadweight. When a subsidy toreréduces activity elsewhere in
the economy, we are dealing with displacement.dtmaent subsidies that promote
investment activity in certain areas may draw resesifrom other areas, thus reducing
the net impacts of the instrumént.

Deadweight — another component of additionalitgfens to project outcomes
which would have occurred anyway without interventiThe key is to distinguish the
changes (intended and unforeseen, positive andinepahich have resulted due to the
intervention from those which have not. Some ofdfiects might have arisen anyway
and therefore should not be attributed to the watetion. Deadweight may occur
because an intervention is not properly targetdskoause the rationale for market
failure is faulty. In terms of project implementati deadweight can be defined as the
degree to which projects would have been carrigdvithout grant assistance (Lenihan,
2004).

Lenihan (1999) draws a distinction between degoéeeadweight (see also
Lenihan & Hart, 2004; Wren, 1996). ‘Pure (or fudgadweight’ indicates that the
project would have gone ahead as now unchangeunrstof scale, time and location
even in the absence of public financial suppowrtidl deadweight’ refers to situations
where the project would have gone ahead withoanfiral support, but at a different
location, at a later date or on a reduced scalad@eight can be minimised by focusing
the finance on viable projects that would not bplemented without public aid. ‘Zero
deadweight’ refers to situations in which publibsidly is a prerequisite for project
implementation as it would be abandoned in theradesef financial support. Zero

deadweight is an optimal starting point for pulilinding as positive deadweight



reduces the net impacts, for example, on growtheamgloyment (see e.g. European
Commission, 1999c).

Most previous studies (e.g. Lenihan, 1999; Lenikatart, 2004) have
estimated the degree of deadweight and displacefseatalso Lenihagt al, 2005). To
our knowledge, the likelihood of deadweight foriindual firms has been investigated
only in Lenihan (2004). In that Irish study it wlasind that grant type, size of firm,
number of earlier grants and whether the investrapptaisal included grant had a
significant impact on the likelihood of a firm teport deadweight. On the other hand,
the amount of the grant received, sector, age'f, fiurnover or the amount of the grant
as a percentage of turnover proved to be non-gignif factors in her logit model.

Deadweight is regarded as a serious indicationedficiency, and should be
addressed in the evaluations of public expendjpusgrammes within the European
Union (European Commission, 1997). Earlier evatretion EU funding detected a
higher degree of deadweight for bigger companieshay are likely to have access to
other sources of funding such as bank loans andtesibjfforms of public support (e.qg.
European Commission, 1997; see also Wren, 199&)dition, Heijs (2003) found
larger firms to be more often ‘freeriders’ in terofpublic finance for R&D activitie$.
The EU evaluations suggest also that in richeroregthe danger of deadweight tends to
higher, that is, investments would more probablytagle even without Community

support (see e.g. European Commission, 1997, 2004c)
3. Data, variables and model

3.1.Investment subsidies in Finland

Although many types of public assistance for bussrexist in Finland, the investment

subsidies administrated by the Ministry of Tradd &rdustry (KTM) that we are



concerned with here are all direct grants in thatrecipient firm is not obliged to pay
back the cash grant to the distributor. In 200®tal of 1,364 investment projects were
subsidised with €66.4 million, which makes investireubsidies the biggest group of
business subsidies by the KTM, accounting for 470f%ll projects and 60.0% of all
finance (Ministry of Trade and Industry, 2004) the regions they accounted for 0.1—
0.8% of all private sector investments in 2001-2(Rigsila & Tokila, 2005). Other
forms of non-repayable grants by the KTM are aimethe development and operating
environment of small and medium size enterpris@sfinitions of eligibility for these
subsidies are enacted in the Aid to Business Au&12000) and the Decree of Council
of State (1200/2000). Primarily the Member Statieth® European Union cannot
themselves assess a firm’s eligibility for stath &ut the framework of the rules on the
Aid is defined by the European Community Treaty.

The investment subsidies studied here are disaa@typin that a firm’s
eligibility for grant assistance, and the intensifyassistance is determined by regional
authorities rather than tightly specified in legtgdn. However, in accordance with the
law, investment subsidies can be granted to affaimthe purpose of financing fixed
assets when the firm is starting up, expandingperations, or modernising its fixed
assets. Investment assistance can be grantecefputbhase of machinery and
equipment, buildings and land in all businessesgpixfor those in the farming and
fishing sectors. The law provides that assistaaceonly be given if the intended
expansion or modernisation is deemed to lead tommajprovements in terms of
increasing the number of jobs, adding value to petidn or enhancing the level of
services. An exception to this rule can be madeodlernisation essentially upgrades

the firm’s technology. (Aid to Business Act, 20@kcree of Council of State, 2000)



Subsidies for investment are mostly granted byé¢igeonal Employment and
Economic Development Centres. The KTM only makesfitancing decision in cases
where the cost of the investment project exceeds fillion. The European Regional
Development Fund (ERDF) participates in the prawvigif investment subsidies for
Objective Areas. (Aid to Business Act, 2000; Deare€ouncil of State, 2000) In our
data set, which is introduced below, 90.4% of theestment projects received subsidies
from the ERDF. On average, about 43% of this fugdiame from the ERDF, the

remainder coming from national funds.
3.2.Data set and variables

The empirical analysis utilises a data set on itmaest projects by Finnish firms. The
unique data set comprises 3,585 investment prdjeatsvere initiated and granted
investment subsidies between 2001 and 2063he following analysis, we only
consider investment projects by private firms. Efi@re, public investment projects,
together with some observations with missing dataexcluded. This leaves us with
3,423 investment projects. The data set includa®ad range of information not only
on the subsidised firm but also on the investmeunjept (see Appendix). Importantly,
the data set contains information on the precisesssnent made after the firm had
submitted its application for project funding.

In the assessment, the investment project andrthet§elf are evaluated by
researchers at the Employment and Economic Devaop@entre together with a
representative from the applicant firm. The degrethe deadweight effect of the
project is estimated by posing the hypotheticaltjoa of what will happen if the
project is not subsidised. The options in answehiquestion are: (1) the project will
be abandoned; (2) the project will be implemented oeduced scale; (3) the project

will be implemented on a reduced qualitative ley4);the project will be implemented
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at a later date; (5) the project will be implement@changed. Hence, option (1) implies
zero deadweight, options (2)—(4) all imply partiagrees of deadweight and option (5)
implies pure deadweight.

In the evaluation of this question, the assessies into account a wide range
of details of the project and the applicant firmor fhstance, operation of the firm,
content and financial plan of the project, andhéed for capital, as well as the financial
standing of the applicant firm are reviewed. A mgpecific method of assessment is
used for the most extensive projects, where factdesing to the branch of industry,
market structure and development prospects, caeteategy and success are closely
scrutinised. However, no specific criteria for thaluation of deadweight are
established; instead much depends on the assdissorselves. Nevertheless, we argue
that this method of assessing deadweight is mdiebke than mere self-report by the
applicant firm’ Self-reports suffer from intrinsic difficultiespmmonly known as the
‘respondents effect’ or ‘response bias’ (see eanilhan, 1999; Lenihan & Hart, 2004).
The applicant firms may deliberately exaggeraten @ome cases underestimate, the
importance of assistance for the fear that it nmflyénce present or future public
funding. This effect is clearly decreased, whemxernal evaluator makes the final
decision ofex antedeadweight effect.

In this paper, the interest is in determining tbaditions under which

deadweight is zerdTherefore, we specify a dummy variable, for the analysis as

follows:

y. =1, if the project would have been abandoned iratteence of the

investment subsidy (i.e. deadweight is zero);

y; =0, otherwise.



In explaining the likelihood of zero deadweight, use variables that describe
the characteristics of the subsidised firm andstwent project as well as the location
of the subsidised firm (see Appendix). The turnaMeihe firm is measured annually in
millions of euros. Its impact on the likelihoodzd#ro deadweight is assumed to be
negative due to size factors affecting accesstanfie, as previously explained (see e.g.
Heijs, 2003). The dummy variable of business exgmee (new firm) indicates whether
the firm was recently founded or has been operdting longer timeA priori one
would expect longer experience to diminish the phlity of zero deadweight (c.f.
Wren, 1998).

The project costs are defined as the purchasingotdise fixed assets
estimated by the applicant firm. Their impact oa pnobability of zero deadweight is
assumed to be positive, since greater costs elWdadicate a higher project risk. In
our study, investment-bearing capacity is usedhtoacterise the relative level of
project risk. The value of this capacity is caltethby dividing the firm’s turnover by
the project costs. Therefore, the firm’s investriggdiring capacity is positively related
to the size of the firm and negatively to the ©izéhe project. Oua priori expectation
is that the better the firm’s investment-bearingazaty is, the less likely the firm is to
need public assistance; for example, it is likelypé able to manage the risks involved
in the investment project better and to have aciwepsvate funds (see also Harris,
1999).

The value for the relative intensity of assistaiscealculated according to the
average intensity of assistance in the Assiste@ Agere the project is implemented
(see regional division below). This value is likétyhave a positive effect on the
project’s need for a public subsidy; the higherititensity of assistance, the more

important the role of assistance in the implemémtatf the investment project. High
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intensity of public assistance may also advanceliamces of generating finance from
the private sector.

Regional dummies are used to analyse the effedteedbcation of the
subsidised firm on the likelihood of zero deadweidle have divided Finland into
National Assisted Areas using the regional statevap for Finland(Figure 1), which
shows the regional structure of the Aid to Busin&sis This classification is based on
the regional level of development and developmerts. According to the Treaty
establishing the European Community (Article 8Tl subsidies are mainly targeted
at lagging and peripheral regions.

< FIGURE 1 HERE >

Projects in National Assisted Area 1 are eligildethe highest intensity of
investment aid, which is up to 30% of the purchgsiost of the fixed asseé?slt covers
the entire Eastern Finland NUTS Il area, which &dmup of the four NUTS lll regions
(‘maakunnat’) of Kainuu, North Karelia, North Saand South Savo. Projects in
National Assisted Area 2 are eligible for a slighdwer maximum intensity of
investment assistance (up to 24% of purchasingafdbe fixed assets). It covers the
whole of Lapland and municipalities in North Oswtinia, Central Finland and Central
Ostrobothnia.

Assisted Areas 1 and 2 have higher unemploymentaader economic
growth rates than the national averaj€heir economies depend heavily on the public
sector as well as on agriculture and forestry. €te® areas are identical to the
European Union’s Objective 1 Programme Area (i@tiNern and Eastern Obj. 1).
Projects in National Assisted Area 3 are eligilded significantly smaller maximum
level of investment assistance (15%) than projecssisted Areas 1 or 2. The

Assisted Area 3 closely resembles the EU’s Objed8kogramme Area 2. Outside the
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National Assisted Areas, only small busine§saee eligible for investment assistance
(max. 10%) and EU funding for structural changesr®©ur expectation is that the
likelihood of zero deadweight is greater in theipieeral regions (Assisted Area 1 & 2)
as a distant location may weaken opportunitiesif@ance from the private sector (cf.
Felsenstein & Fleischer, 2002).

As in many previous studies, we also control fertiming and industry of the
project with dummy variables (see e.g. Bergstrod®(2 Harris & Taylor, 2005). The
industry dummies can capture the influence of fiactioat are common to all projects
belonging to the same industry. The year dummiesised t@apture cyclical changes

in the necessity of investment subsidies and thdisa likelihood of zero deadweight.
3.3.Descriptive analysis

Table 1 displays the descriptive statistics by zkradweight together with simple two-
sample t-tests. First, note that of the 3,423 itmaest projects zero deadweight is found
for 578 (16.9% of the projects), that is, the pcoyould have been abandoned in the
absence of the investment subsidy. Second, thegtropsts are significantly higher and

the investment-bearing capacity lower in project wero deadweighty, = )10n the

other hand, the t-test shows no significant diffees in mean turnover. As discussed
above, the relative intensity of assistance congptire intensity of assistance in a
specific project with the average intensity of afsice in the region where the project is

implemented. The t-test shows no significant défexes in its means in the samples of

y,=0andy, =1
< TABLE 1 HERE >

The descriptive analysis suggests that the deathveftect of the investment

subsidy does not seem to vary with the relativenisity of assistance. To test whether
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this and the other descriptive findings hold aftérer factors have been controlled for
requires estimation of our econometric model; spgagons (1) and (2) below. Since
the intensity of assistance is highly dependertherregion where investment project is
implemented, we cannot include both the regionatmies and the intensity of
assistance in our econometric model. Instead, wehesrelative intensity of assistance
as an explanatory variable together with the reglidonmmies. These variables allow us
to study whether the deadweight effect of the siybdepends on the intensity of

assistance after controlling for the location & gvoject.
3.4.Modelling framework

The construction of the dependent variable,as binary suggests the use of a probit (or
logit) model (see e.g. Greene, 2003). Thus, wenasshat zero deadweighy, , is
determined according to a latent varialyle

y =Bx+&, &=N0O0) (1)

y, =1,if y'>0;andy = Qif y'<0,
where x, is a vector of the explanatory variables gfidis a parameter vector. The
variance of the error term is allowed to depend on a set of explanatory bées z

(see e.g. Davidson & MacKinnon, 1984):

o2 =[exp(/ z)], 2)

where y is an additional parameter vector to be estimaitigldl 5. This multiplicative

heteroskedasticity is introduced into the modekase uncorrected departures from
homoskedasticity can bias the estimated paramatetsstandard errors in non-linear

models (Godfrey, 1988). Note that a homoskedasbbipmodel can be estimated by

setting the variance of the error term to ong’ € ). Thus, the presence of
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heteroskedasticity can be tested easily, for exempith Likelihood Ratio (LR) tests

(Greene, 2003).

4, Reaults

Table 2 displays the estimation results of our ginslodels for zero deadweight. Before
interpretation, the validity of the results is garised by comparing three different
probit model specifications. The comparisons ardengith a number of diagnostic test
results; these are given at the bottom of the t=ble

First, a homoskedastic model specification (1)ve. Looking at the
diagnostic results, we can see that the LikelihRato (LR) test statistic for
heteroskedasticity is highly significant, so tha tull hypothesis of homoskedasticity
Is rejected. This test compares specificationdi®), where the variance of the error
term is allowed to depend on the In(project costs) the turnover of the firdf. The
validity of our model specifications is also invgated with normality tests. We find
that the normality assumption of the error termejected in specification (1): the
Conditional Moment (CM) test rejects the null hypexdis of normality at the 5 percent
level!® In contrast, the normality of the error term i$ rejected in specification (2).

Thus, model specification (2) is clearly preferteql).
< TABLE 2 HERE >

Given that the turnover of firm does not have aidicant direct affect on the
likelihood of zero deadweight in specification (2 examined whether it could be
dropped from the explanatory variables; see spatifin (3). The LR test for the
omitted variable — i.e. comparison of specificasi¢®) and (3) — implies that the
turnover of firm should be included in the explamgitvariables. Hence, we conclude

that the second model specification is the mostipamious. The estimated parameters
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hardly differ between the two model specificationsplying stability of our result$®

In the preferred model specification (2), all teparted coefficients reach statistical
significance at the 5 percent risk level, exceptfie dummy variable Assisted Area 3
and the turnover of the firm.

As regards the signs of the parameter estimatesjable with a positive
(negative) coefficient is associated with an insezh(decreased) probability of zero
deadweight and thus a decreased (increased) phtypabdeadweight. In accordance
with our expectations and consistent with Wren g)38e results show that the
likelihood of zero deadweight is significantly smealfor new firms than for old. Thus,
the investment project is more likely to be abaretbim the absence of tkabsidy in
new firms. This result is in contrast with Lenin@®04), in which the age of a firm has
a non-significant, positive effect on the deadweigh

As expected, the size of deadweight is also estidhit be significantly
smaller the higher the project coststeris paribusThe project costs are included in
logarithmic form to capture non-linearity in thefifect on deadweight. A unit increase
in the projects costs has larger effect on thdihked of zero deadweight when the
costs are smaller (see also illustration below)weler, we reject our initial expectation
that turnover itself has negative effect on thellkood of zero deadweight. Instead, we
find that investment-bearing capacity, definedhesratio of turnover to projects costs,
determines the deadweight effect of the investraehsidy. This supports the findings
of Harris (1999) that it is the relative size oé ghroject rather than the size of the firm
that increases the project risk.

Continuing with the regional variables, the resalipport Felsenstein and
Fleischer (2002) and the European Commission (183074c). As expected, the

likelihood of zero deadweight is higher in the lagpand peripheral regions. The
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investment subsidy is more crucial for projecté\gsisted Areas 1 and 2, located in
Eastern and Northern Finland, than for projectsidetAssisted Areas (the reference
region located in the Southern and Western Finladd)significant differences are
found between Assisted Area 3 (Central Finland)thedeference region. Further on,
the results lend support to our hypothesis thahtbkeer the relative intensity of
assistance when compared to other projects iretfier, the greater the likelihood of
zero deadweight i5. As a whole, these regional findings suggest thatbncentration
of public assistance to peripheral regions seerbg fjastified.

Six industry dummies, together with year dummiesteanused as control
variables (see also Appendix). Interestingly, andihgs show that deadweight is
dependent on industry even after controlling féreotfactors. The industry dummy
variables suggest that deadweight is smallestrigepts in wood manufacturing
(including furniture), and in transport, storagemenunication and financial
intermediation. Although, there are no str@ngriori reasons for these differences, one
possible explanation is that the wood and tranggiort industries are capital intensive
and have traditionally been supported by the gt#e e.g. Teuvo, 1998).

In order to obtain an overview of the size of tffeas, conditional predicted
probabilities of zero deadweight were computedstdected hypothetical cases using
the preferred model specification (2); see Tabl€H& predicted probabilities are
provided, because it is difficult to see the magphét of the effects from the parameter
estimates when the error variance is a functiahefexplanatory variables (presence of
heteroskedasticity) and/or the explanatory variabla logarithmic form. In each case
the other explanatory variables are held at theidian values; for the median values

see the notes to the talife.

< TABLE 3 HERE >
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The predicted probability is first given as a fuantof project costs (Case 1).
Assuming that the other variables are held at thedian values, except for investment-
bearing capacity, which is allowed to change aaogiy, an increase in the project
costs for instance b§400,000, fron€100,000 t€500,000, would raise the probability
of zero deadweight by approximately 3 percentagetpd/Nhereas a change in the
project costs fron€100,000 to €1 million increases the probabilityefo deadweight
by almost 6 percentage points. Similarly, Casedstthat an increase from 5to 10 in
investment-bearing capacity (e.g. doubling turnavielle project costs remain
unchanged) would reduce the probability of zeraddesaght by approximately 1
percentage point.

Zero deadweight is more strongly dependent ondbation of the project and
relative intensity of assistance (Case 3 and 4¢.drobability of zero deadweight is
over three times larger for investment projectdssisted Area 1 and over two times
greater in Assisted Area 2 than for projects oetsiie Assisted Areas. On the other
hand, if the project’s intensity of assistancenge the regional average, then the
probability of zero deadweight is more than twoedsgreater (i.e. comparing the
relative intensities of 1 and 2). Hence, it seelmas the deadweight of an investment
subsidy depends on the intensity of assistance aftencontrolling for the location of

the project.

5. Conclusion

Given that public funding and opportunities for sulising investments are likely to
decrease in the future, it is important to conswlleat would most likely happen to
projects in the absence of public funding. If there deadweight effects in an assisted

project, some (or even all) of the planned/desereahomic activity would have
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happened anyway in the absence of the interverilioerefore, to maximise the added
value of public finance, the primary focus shoutddm projects for which investment
subsidies have no deadweight effect. Our empignalysis has provided some
important prospects for policy makers in this respBesides programme planning, the
results may be useful in the development of moeeifip indicators for evaluating the
deadweight of projects applying for subsidies.

The analysis has clearly shown that, at leastntaRd the likelihood of
investment subsidies having zero deadweight vargsficantly between investment
projects with different characteristics. The likelod that the deadweight effect of an
investment subsidy is zero is greater for projectlistant regions (i.e. in Northern and
Eastern Finland) than in central areas (i.e. intls®a Finland). Our interpretation is
that these regional differences are partly duefferdnces imeed for public assistance
and partly due to differences in the intensity sfistance. We also find that the
investment-bearing capacity of the firm, definedreesratio of turnover to project costs,
determines the deadweight effect of the investraghsidy rather than the mere size of
the firm. Moreover, our results show that the degidht of the investment subsidy is
smaller for new firms than for old, and that it dnmshes with the size of the investment
project. These results can be linked to accessande, as lower investment-bearing
capacity and less business experience on paredirth and a smaller size of project
may be signals of higher risk. Our findings arestbansistent with the prior literature
on access to finance and reasons for deadweight.

It should be taken into account that the impaa st@ibsidy on the
implementation of a project is only the first caiath for the subsidy. After this, other
implications that investment subsidies might haweetonomic activity can be studied.

For example, do investment subsidies promote grofvbusiness or employment, or do
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they generate an increase in the private fundingwefstment projects? In addition,
comparison oéx anteanalysis withex posinformation could provide valuable

information on appraising the deadweight effeca pfroject.
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Notes

1. We concentrate on zero deadweight projects sirge their net impacts are more
straightforward compared to partial deadweightgrty despite the fact that zero
deadweight projects also include the possibilitgdisplacement effects.

2. These two stages of evaluation are linked taggdee e.g. European Commission
1999a, 1999b, 1999drx anteevaluation helps to ensure that the subsidise@giso

are in accordance with the objectives of the pnogna.Ex postevaluation recapitulates
and judges an intervention when it is over.

3. For more on displacement, see e.g. Tervo (1B8%0)) and Lenihan (1999).

4. Note the term ‘freerider’ in Heijs (2003) canreéerred as deadweight.

5. Besides non-repayable cash grants, the Minidtiyade and Industry also supports
business by loans, guarantees and export finance.

6. Finland’s post-war economic development was dasentensive investment and the
import of foreign capital (Ministry of Finance, 280 In the 1960s and 1970s the
investment rate, i.e. investment as a proportiootaf output, was extremely high,
occasionally exceeding 30%. The investment ratalteing the deep recession of the
early 1990s. After reaching its lowest, 15.5% i94.9nvestment began to recover,
peaking at 20.5% in 2001. Since, it has fallenmghgto around 18—-19% during 2002—
2006 (Ministry of Finance, 2006a).

7. Alternatively, one could have tried to evaludéadweight by using control groups
that allow controlling for selectivity bias (segeRoper & Hewitt-Dundas, 2001).

However, we are unable to construct a suitablegaunvestment projects, as it is
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very difficult to access data on non-assisted itnaesat projects in Finland. See Lenihan
and Hart (2004), and references therein, for amgédéscussion of alternative
approaches in evaluating the impact of governmelitips.

8. We only consider the option of zero deadweightthe options of partial deadweight
(2)—(4) are much harder to quantify by size.

9. Based on Letters to the Member States, Regiidallap 2000-2006, SG(99)
D/10189.

10. The maximum amounts of aid for each AssistezhAare directive and can be
exceeded depending dme character and the significance of the project.

11. The Finnish economy experienced a very deegssamn in the early 1990s. From
the mid-1990s, after joining the European Union addpting the euro currency,
Finland’s economic growth took an upward turn, vat®DP growth of 3—6% in 1995—
2000. The growth rate fell to 2% in 2001-2002, ibtias accelerated since (see e.g.
Ministry of Finance, 2006b).

12. According to the Decree of Council of StateO@/2000), a small business is
defined as a firm with personnel not exceedingrBpleyees and with either an annual
turnover of a maximum of €7 million or a balancesattotal of a maximum of €5
million.

13. Since our specification of the error variancenodel (1) is different from that in
models (2) or (3), a direct comparison of paramestimates is not advisable.

14. Note that the form of heteroskedasticity ismegected in specification (2) and (3)
when tested against a more general form of hetedasiicity (see diagnostics in Table

2). The test for the more general heteroskedastioinpares the model with a model
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that includes all the independent variables sagetimstant term, industry and year
dummies in the heteroskedastic function.

15. The CM test for the normality of the error tasmmplemented as described in
Newey (1985, p. 1062).

16. We also tried to add the turnover of the fimaisecond polynomial form to study
whether the impact of turnover is dependent ofeitsl. Since it was not significant at
the 5 percent level, it was concluded that the ichp&turnover on zero deadweight
does not vary with the level of turnover.

17. We also tried various other regional variahileduding the level of urbanisation,
provincial centre dummies and the firm’s distarmoerf the provincial centre, but they
did not prove to be significant determinants.

18. In our data the range of project costs, turno¥¢he firm and relative intensity of
assistance are [832, 20 million], [0, 118.7 milliamd [0.192, 2.427], respectively. The
mean values of the variables are given in the Agpen

19. Since the illustration assumes that the praests are same (€92,503), the
difference in the investment-bearing capacitieggfsus 10) means that the annual

turnover is €462,515 in the former firm and €9298,08the latter firm.
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Regional classification

Bl Assisted Area 1
B Assisted Area 2
Assisted Area 3

Figure 1. National Assisted Areas in Finland (with borders of NUTS 111 regions)



Appendix. Definitions of variables and their mean values

Variable Definition Mean

Zero deadweighty) 1 if the project would have been abandoned in biserace 0.169
of the investment subsidy (i.e. deadweight is z€¥o)
otherwise.

Turnover of firn Annualturnove of firm (€ millions). 1.635

New firm 1 if the investment project is implemented by nawmf 0.238
(definition by Statistics Finland otherwise.

Project costs Total project costs (i.e. purchasing cost of thediassets) 0.290
as estimated by the firm in its investment subsidy
application (€ millions).

Investment-bearing  Turnover of firm divided by project costs. 9.711

capacity

Relative intensity of  Intensity of assistance divided by the averagensitg of 1

assistance assistance in the Assisted Area where the prgect i
implemented. Intensity of assistance is calculaked
ratio of investment subsidy to the total projecitso

Regional dummies

Assisted Area 1 1 if the project is implemented in the National iated 0.222
Area 1; O otherwise; see Figure 1.

Assisted Area 2 1 if the project is implemented in the National iated 0.190
Area 2; 0 otherwise.

Assisted Area 3 1 if the project is implemented in the National iated 0.361
Area 3; 0 otherwise.

Other regions 1 if the project is implemented outside the Natlona 0.228
Assisted Areas 1-3; 0 otherwise. Reference region.

Industry dummies

Metal 1 if the project is manufacturing of fabricated atet 0.268
products; O otherwise.

Wood 1 if the project is manufacturing of wood and abgucts  0.157
of wood and cork, including furniture, or of aréslof
straw and plaiting materials; O otherwise.

Other manufacturing 1 if the project is in another manufacturing indys@ 0.234
otherwise.

Trade 1 if the project is in wholesale and retail tradmair of 0.091
motor vehicles, motorcycles and personal and haldeh
goods, or hotels and restaurants; O otherwise.

Transport 1 if the project is in transport, storage and comication, 0.024
or financial intermediation; O otherwise.

Business 1 if the project is in real estate, renting andimess 0.132
activities; 0 otherwise. Reference industry.

Other industries 1 if the project is in anothenistly; O otherwise. 0.094

Notes:. Number of observations: 3,423. Only the investnmnfects of private firms are included. Data
also include three year dummies (2001, 2002, 2@@8)indicate when the funding was granted.
Industry dummies have been created using the T@R 28dustrial classification.



Table 1. Descriptive statistics by zero deadweight)(

Mean byy. (std. dev.) Overall mean

. t-test
Variable y, =0 y =1 (std. dev)
Project costs "
(€ millions) 0.249 (0.614) 0.493(1.483) 0.290(0.832) -3.889
Turnover of firm
(€ millions) 1.528 (4.274) 2.159(8.496) 1.635(5.235) -1.742
Investment-

beari . 10.392 (32.720) 6.362 (11.205) 9.711(30.219) 5.239*
earing capacity

Relative intensity
of assistance
Number of 2845 578 3.423 3.423
projects

Notes. Two-sample t-test is conducted because Bartlefiisrejected the hypothesis of equal variances
in all four cases. * Indicates significant diffeces in means at the 5 percent risk level.

0.997 (0.169)  1.013(0.184) 1.000(0.172) -1.899




Table 2. Parameter estimates of the probit models

Model specification

Variable 1) 2 3
Constant -1.666** (0.197) -2.202** (0.333) -2.239** (0.318)
Turnover of firm 0.008 (0.005) -0.066 (0.034) -

New firm 0.193** (0.067) 0.234* (0.111) 0.251* (0.104)
In(project costs) 0.093** (0.021) 0.436** (0.067) 0.363** (0.060)
Investment-bearing

capacity -0.007** (0.003) -0.022** (0.007) -0.020** (0.008)
Relative intensity of . . .
assistance 0.444* (0.155) 0.754 (0.253) 0.751** (0.238)
Regional dummies

Assisted Area 1 0.702** (0.080) 1.141* (0.142) 1.060** (0.137)
Assisted Area 2 0.455** (0.086) 0.787** (0.147) 0.721** (0.140)
Assisted Area 3 0.149 (0.078) 0.245 (0.127) 0.228 (0.119)
Industry dummies

Metal 0.010 (0.097) 0.203 (0.173) 0.161 (0.163)
Wood 0.138 (0.102) 0.370* (0.182) 0.322 (0.171)
Other manufacturing 0.131 (0.096) 0.325 (0.173) 0.270 (0.163)
Trade 0.107 (0.116) 0.192 (0.194) 0.203 (0.184)
Transport 0.334 (0.172) 0.681* (0.296) 0.627* (0.281)
Other industries 0.055 (0.114) 0.240 (0.205) 0.211 (0.194)
Year dummies (2) Yes Yes Yes
Correction for heteroskedasticity

In(project costs) - -0.204** (0.029) -0.186** (0.032)
Turnover of firm - 0.050** (0.016) 0.023 (0.014)
Diagnostics

Log-likelihood -1,462.52 -1,447.80 -1,450.91

LR test for heterosked. 29.43** (d.f.=2) - -

LR test for more general

hoterocko dasticit?/ - 6.58 (d.f.=6) 9.01 (d.f.=6)

CM test for normality 10.91* (d.f.=2) 3.95 (d.fx2 2.39 (d.f.=2)

LR test for omitted _ _ 6.21* (d.f.=1)

variable

Notes: Dependent variable: 1 if deadweight is zero, Gotlise. Number of observations: 3,423. First,
the estimated parameter is given, followed by tlsgmgptotic standard error in brackets.
Definitions of variables are given in the Appendix**) = Statistically significant at the 0.05

(0.01) level. All diagnostic test statistics axé distributed (d.f. = degrees of freedom).



Table 3. lllustration with predicted probabilities, Prop(= ) 1

Predicted probability conditional on other variabége held at median values

Case 1: Project costs

Project costs are Project costs are Project costs are Project costs are
€10,000 €100,000 €500,000 €1 million
0.069 0.097 0.125 0.154

Case 2: Investment-bearing capacity
Investment-bearing Investment-bearing Investment-bearing Investment-bearing

capacity is 0 capacity is 5 capacity is 10 capacity is 50
0.104 0.095 0.086 0.047
Case 3: Location of project
Assisted Area 1 Assisted Area 2 Assisted Area 3 eQtbgions
0.223 0.165 0.096 0.073

Case 4: Relative intensity of assistance
Relative intensity is  Relative intensity is Relative intensity is Relative intensity is
0.5 1 15 2
0.063 0.097 0.142 0.199
Notes: The probabilities have been calculated using megetification (2) in Table 2. Median values

are the following: project co€92,503, turnover of firm€380,000, investment-bearing capacity
4.072, project is manufacturing of fabricated megiedducts in Assisted Area 3, funding is

granted to operating (i.e. non-new) firm in 200Ad &he relative intensity of assistance is 0.955.
Definitions of variables are given in the AppendBhanges in project costs cause diversity in

investment-bearing capacity. Likewise, when prédgictprobabilities for investment-bearing
capacity, turnover is allowed to change.





