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Abstract

An important problem in measuring the impacts dibess subsidies is their separation
from deadweight, which refers to changes that wwalde occurred even in the absence
of intervention. Both public and private assessséaive been used previously to study
deadweight, but so far little is known about howthcorrespond to each other. To
address this issue, we conducted a joint evaluatidine private and public assessments
of deadweight for Finnish business projects. A uaigata set combines large register
data with both public and private information owjpcts financed in 2000-2003. First,
our results suggest that the different measuresldadweight are greatly uncorrelated,
and thus cannot be used as substitutes. Secormdctdréstics affecting the public and
private measures of deadweight are identified usndgred probit models. We find that
the public and private sectors emphasize diffefactors in their assessment of
deadweight. Third, an upper bound for the levell@@dweight spending is estimated at
73.8%.

* Contact information: School of Business and Eguiug, P.O. Box 35, FIN-40014 University
of Jyvaskyla, Finland. Emailsanu.tokila@econ.jyu.fiand mika.haapanen@econ.jyu.fihe
paper is a part of a Research Programme on Budiress-how (LIIKE2, project no 112116)
financed by the Academy of Finland. The financighgort from the Yrj6 Jahnsson Foundation
(project 5597) is gratefully acknowledged by thestfiauthor. The authors are also grateful for
the helpful comments provided by Hannu Tervo, Ayytihen and two anonymous referees on
an earlier draft of this paper.
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I ntroduction

Governments all over the world use business sudssido maximize social and
economic welfare. Entrepreneurs are believed tceigea positive outcomes such as
new innovations and employment, which in turn matév the use of public
interventions in the absence of private investm@arker, 2004). Access to private
equity and loans can prove an obstacle, even fimisfwith a profitable project, if the
market does not correctly or fully value the sociaénefits resulting from
entrepreneurship. This situation indicates marladtife, which frequently results in

misallocation of resources (Glancey, 2000).

Different theoretical reasons have been suggesiethé existence of market failutes
In practice, the latest studies suggest that inftion imperfections and indirect
positive externalities could be the main reasongle market failures identified in the
financial market of SMEs (eg European Commissidi)72 Stam et al, 2007). With
regard to information imperfectiohdginancial institutions may not be able to recagni
viable and potential projects; this can lead torestmated risk rates and rejection of
financing (eg Stiglitz and Weiss, 1981). Such inf@eifons may result from
shortcomings in the bank’s assessment processpr too negative expectations on
behalf of the applicant firm (Stam et al, 2007). &tthe participants are not equally
well-informed, the market outcome might not provéficeent without public
intervention (Leach, 2003). This happens if sogiglable projects are not implemented

in the absence of finance. Governments can fillitiiemation gap either through full

! Much-referred Stiglitz (1988) specifies six magasons for market failure existence, namely,
failure of information, existence of public goodscomplete markets, externalities, failure of
competition, and macroeconomic disequilibrium.
% In such case, information may be missing, inadequa incorrect (Glancey, 2000).
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or partial finance, which provides information onpaoject’s viability to private

financiers.

Externality refers to the divergence of private amtial costs (Glancey, 2000). An
externality is positive if the behavior of some @igmakes another agent better, and is
negative if that behavior makes another agent wolrsea situation with positive
externalities, the social returns of a businesgeptcexceed its private returns. These
economic benefits may not be fully incorporatedointhe market. Research and
development (R&D) activity provides a good examplie such a situation. R&D
commonly yields external positive impacts — suchteadnological spillovers — that
benefit society as a whole more than a firm itsélfthout public support, the level of

R&D activity may not be sufficient for society (B, 1990).

The task of correcting market failures generallisfan the government (Leach, 2003).
For example, the intervention logic underpinningdpean Union support for small and
medium-sized enterprises stems much from the pcesehmarket failure and market
gaps (European Commission, 2007). However, maskleirés do not necessarily justify
government intervention; interventions must alsobkeeeficial and lead to improved
resource allocation. In other words, subsidies amotiher government interventions
should lead to a Pareto-optimal allocation of reses. In practice, government is
represented by an individual who is supposed tegxssall the relevant information to
determine the Pareto-optimal allocation of resagjroa the basis of which the decision
on optimal subsidies is made (Mueller, 2003). lattptimal situation, economic

intervention is supposed to increase social welfare

However, inefficiency may arise for different reasoPublic subsidies may encourage
the firm to reduce its inputs to the project. Ie thorst case, subsidy entirely substitutes

private funds and does not generate an increaseeirscale of the project, and thus
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implies an arbitrary transfer of resources from payer to producer (Wren, 1996). In
that event, the firm may have obtained finance frotimer sources; therefore public
resources are being used unnecessarily. This lesds the problem of deadweight
discussed in this paper. More precisely, we focnspmject deadweight, in which

deadweight is defined as the degree or level tehvhiproject would have been carried

out without grant assistance (see Lenihan, 19994 ¢0

Deadweight represents a situation in which priveeefits are increased at the expense
of social welfare. Hence, public and private besefire highly divergent in terms of
deadweight. For this reason, assessments of degliweannot be expected to be
similar between those groups. Previous studies haea based solely on either private
(eg Lenihan, 1999; 2004) or public (Tokila et a)08) assessment of deadweight: a
comparative study of deadweight assessments bpuhkc sector and by the private
firm itself is lacking. Our study aims to fill thigap in literature. We analyze and
discuss the correlation between different measafegroject deadweigtt.Then we
identify the characteristics that affect deadweightasures. Comparison of these
characteristics can indicate differences in thecgsees that generate the private and
public measures of deadweight. Lastly, we calcutatenates for deadweight spending.
Thus, we offer an extensive analysis of projecddeaght, and broaden information on

the analytical methods for studying deadweight.

® The concept of deadweight with this meaning hasnbenown from the 1980s (see, for
instance, Robinson et al, 1987), but Lenihan hasidit back the concept into the literature.
Related topics have been evaluated even earliergge&Zimmermann, 1985). This concept of
deadweight should not be confused with the conoepeadweight loss, which can be defined
as a loss in economic efficiency in the market eduBy, for example, taxation, monopoly
power, and the price ceiling or floor (see eg Fran#t Bernanke, 2001; Hines, 1999).
* To evaluate the reliability of the private deadyhti assessment, an alternative indirect
measure of deadweight based on the grant replat¢grossibilities is also used.
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Literature on deadweight

In terms of public subsidies, deadweight is recoglias a counterfactual component of
additionality. At project level, deadweight can be directly itiiged as a non-
additionality (see eg Luukkonen, 2000), but atgiaeal level, displaceménand other
possible replacement effects must also be takenadotount. Additionality measures
the net sum of the direct and indirect impacts gged due to intervention, whereas
possible deadweight and displacement tend to rethema. However, the percentage
level of deadweight involved in each project ididiflt to assess. Lenihan (1999) draws
a distinction between full (pure), partial, and@eleadweight. The former refers to a
situation in which the project would have been iempénted unchanged without a grant
subsidy. Thus, the level of deadweight is 100%thia opposite situation, the project
would have been abandoned without receiving subsitign, deadweight does not
occur; that is, there is zero deadweight. Pargaldiveight lies somewhere between full
and zero deadweight. It can occur, for instancesnada project would have gone ahead
on a reduced scale or quality, or with a delayetetschedule, if a subsidy was not

granted (cf. Lenihan, 1999, 2004; Lenihan and H2194).

Project deadweight is a young and widely unexplaeademic field. Lenihan (1999,
2004) has done pioneer work of deadweight witthldata (see also Lenihan and Hart,
2004; Lenihan et al, 2005). Her results indicatat ttheadweight is a problem to be
reckoned with. Estimates of deadweight levels @gé hccording to different ways of

calculation. Deadweight can constitute up to 78%rraployment and 56% of the share

® Additionality is a concept used with several megsiin the subsidy literature. Besides project
additionality, output additionality, and input atidnality, behavioural additionality and
cognitive capacity additionality are also knowne(d@avenport et all998; Georghiou et al,
2002).
® Displacement occurs if the subsidized project eauactivity reduction elsewhere in the
economy. Consideration of displacement is essewti@n evaluating regional net impacts of
the policies (see eg Tervo, 1989; 1990).
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of assistance approved, and can occur in more3@&mof subsidized business projects

(Lenihan, 1999; Lenihan and Hart, 2004).

Prior evidence of the reasons behind deadweighgqiglly limited thus far. Some
evidence of the determinants of deadweight has begorted separately on a public
and privatebasis. In Lenihan’s (2004) analysis, the level @hdiveight was found to be
influenced by grant type, size of firm, number @rler grants, and whether the
investment appraisal included a grant. In thatystdata were collected via interviews
from the firms. Tokila et al (2008) utilized registdata to analyze conditions for zero
deadweight. Here, the deadweight of a project waduated by public researchers.
Analysis showed that a location in a prosperousorega strong investment-bearing
capacity, a higher age of firm, and a large subsidg may raise the likelihood of

deadweight when considering investment projects.

Analyses of project additionality offer an indiradgew into deadweight. Many of this
type of studies indicate that public subsidies @b Imave a significant effect on the
implementation of a project, which strongly suggestcurrence of deadweight (see eg
Luukkonen, 2000). These studies show that largersfi firms with higher activity in
R&D, and firms with more expensive projects are endeely to carry on the same level
of activities even in the absence of support (egsH2003). These studies are typically
based on surveys or interviews, and therefore affprivate assessment of the subject.
However, project additionality should not be coeftisvith the large literature of input
additionality, in which the concept of additionglits somewhat different (see eg
Czarnitzki and Fier, 2002; David et al, 2000; Gdez&t al, 2005; Kaiser, 2004; Lach,
2002; Wallsten, 2000). These focus on how publppstt influences a project’s private

finance: a common viewpoint, especially within R&Dbsidies.



Business subsidiesin Finland

Although the share of business subsidies from gowent expenditure is smaller in
Finland compared to other EU-15 member statesarim@unt spent on those subsidies is
still significant (see Venetoklis, 2001). The Mimsof Trade and Industry (KTM)the
major distributor of aid to businesses, makes ofity percent of all subsidy
appropriations. Although KTM participates in busiserenturing by many instruments
such as loans and guarantees, the subsidies weracerned with are all grants; that is,
the recipient firm is not obliged to pay back tharg to the distributor. In 2000-2003,
three types of subsidies for implementation of bess projects were available,
subsidies for investment, development, and opeyamvironment projects. The latter
subsidies differ from the others because they ategranted directly to firms, but to
projects initiated mostly by foundations or by paldr private-sector corporations, in
order to improve the business environment of congsarTherefore, such projects are
not comparable in deadweight with other projects] are excluded from this analysis.
The other two forms of aid are granted directlyntecro, small, and medium-sized

enterprises Only in rare cases are subsidies granted torl@mferprises.

Investments subsidies can be granted to a firnfiXed-asset investment projects when
a firm is starting its business, expanding opensticor modernizing its fixed assets.
Development subsidies can be granted to projedisreing the competitiveness or
internationalization of an enterprise in the lomgnt (Aid to Business Act, 2000).

Intensity of assistance is dependent on the ty@essitted area, size of the firm, and the

" However, the system for business subsidies is fragmented. Public finance for enterprises
is also granted by the ministries of Foreign AfailTransport and Communications, Labour,
Agriculture and Forestry and Finance (Muotio, 1998)



form of subsidy. For development projects, the rieily of assistance is generally
higher, reaching up to 50% of accepted costs. Véigfard to investment projects, small
firms may be granted 10-30% of the costs, and medized firms 5-20% of the costs

(Decree of Council of State, 2000).

For example, in 2003, KTM granted a total of €10Hiom business subsidies. In total,
of the 3 405 projects that applied for financin§38vere denied subsitifMinistry of

Trade and Industry, 2004). Subsidies were mostantgd to micro and small-sized
firms. With regard to the project type, the shafeinvestment projects was larger
compared to that of development projects, in tevfrtsoth number of projects and their
financing. Financing for investment projects wasrenthan twice that of development

projects.

In practice, subsidies are applied for from thee&h local Employment and Economic
Development Centres, where they are also mostigtgda The Ministry of Trade and
Industry only makes financing decisions in case®r@hthe cost of the investment
project exceeds €1.7 million. To receive subsidieasible project and financing plans
are required, and an assessment made by the fesesarat the Employment and
Economic Development Centre. In the assessmenegspthe project, the applicant
firm, and the need for public finance are fully ciésed and evaluated. In addition,
predictions of the financial situation of the firamd of the financial impact of the

project must be favorable.

8 A micro-sized (small-sized, medium-sized) entamgriefers to enterprise which employs
fewer than 10 (50, 250) persons, has an annuadtarmot exceeding €2 (10, 50) million or an
annual balance sheet total not exceeding €2 (10,nBion, and fulfils the characteristics
depicting the autonomy of an enterprise (Europeami@ission, 2003/361/EC).
° Unfortunately, no information is recorded on teected projects.
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Data and deadweight measures

In the empirical analysis, we investigate deadwteigtthe business projects for which
the Ministry of Trade and Industry granted subsidietween 2000 and 2003. We use a
unique data set from two sources; first, registgadomprising all the financed projects
(5 844 projects), of which 5 744 were conductedbbyate sector firms. These private
sector projects were selected for analysis. Tha skttis considerably larger than that of
most previous deadweight studies (see reviews bgyFd 992, and Lenihan et al,
2004), and includes a broad range of informatiorthenfirms and their projects (see

Appendix, Table A1)°

Importantly, the register data set in this studytams information on the public
assessment of deadweight for all the financed pi®jdn the assessment, the project
and the firm are evaluated by the researchers etBmployment and Economic
Development Centre. The researchers raise a hypratheounterfactual question: what
would happen if the project were not subsidized@ @ptions that answer this question
are as follows: (1) the project will be abandon@j;the project will be implemented on
a reduced scale; (3) the project will be implemérda a reduced qualitative level; (4)
the project will be implemented at a later datej &) the project will be implemented
unchanged. Hence, option (1) implies zero deadwembtions (2)—(4) imply partial

degrees of deadweight, and option (5) implies pesdweight.

Second, to gather private information on deadweig®? firms were interviewed at the

end of 2004; that is, one to three years aftebtgnning of their projects. The sample

1 The register data set is used to form our exptmpavariables of econometric model
introduced later.
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was randomly selected from the population of subsdl private projects. The
telephone interviews, lasting an average of 30 tesyuwere carried out by structured
guestionnairé sent to the respondents in advance. The respandent firm-owners or
project managers: whoever was most involved wite tmplementation of the
subsidized project. Project deadweight was asse$sedgh the same counterfactual

guestion mentioned earlier.

It must be assumed that a firm knows the ‘real’ddezight, what would really happen
if a project was not subsidized. While making aseasment, the firm attends to factors
that affect project implementation. The researchaght to assess this real deadweight
by certain criteria; however, the researcher mayhawe the full information about the
firm due to asymmetric information, or the criteni@y emphasize different factors than
the firm emphasizes in its assessment. Furthermboth assessments may be
influenced by subjective motives, which may cons#t interpretation of possible
differences in the results. The researcher’s assadsof deadweight may be influenced
by a “pick-the-winners” effect. This means thathauities may favor those projects
with the most potential, projects which could haween implemented unchanged
without subsidy, as successful projects improveréterds of the researcher and ensure
performance pay. Self-assessment of deadweight imayproblematic due to
‘respondent’s effect’ or ‘response bias’ (Lenihd®99; Lenihan and Hart, 2004;
McEldowney, 1997), which means that respondents maposely underestimate or
overestimate the impact of financing. Some mightober-optimistic, as a positive
outlook is likely to be a common characteristic esftrepreneurs. Others might be

pessimistic, thinking their response would helpngature support (Curran and Storey,

! Representativeness of the sample was investigsied distribution tests. They showed that
the sample is identical to the population in mdwtracteristics. The test results are available on
request from the authors.



2000). As regards deadweight, underestimationettianges that would have occurred

in the absence of intervention is the most likelgec (European Commission, 2006).

To investigate the reliability of the deadweighsessments, an alternative indirect
measure of project deadweight is used, a measatecin be drawn from subsidy
replacement possibilities. In the interview, firmere also asked whether the subsidy
could have been replaced by another funding metReglying ‘yes, completely’ can
be seen as an indication of full deadweight. Plaréplacement possibilities indicate

partial deadweight and ‘no possibility’ zero deadyhaé

Table 1 shows the frequency distributions of thaddeeight measures. The distribution
of the public assessment is similar between pojunland sample (columns 1la and 1b).
Partial deadweight dominates, while the numbeubfdeadweight projects is low. The
distribution of private assessment shows a higkgrek of zero deadweight as well as a
higher degree of full deadweight (column 2). Whae tdeadweight is investigated
indirectly, by asking about the firm’s subsidy @@ment possibilities (column 3),
distribution is much more constant than that ofi@ai assessment of deadweight.
While the distributions depend somewhat on the oreasised in calculation of
deadweight, these simple figures indicate some fofmeadweight in 66—84% of the
subsidized projects. The range is in line with pewidence. For example, Lenihan
(1999) found deadweight in 90% of business projedien firms were asked directly.
The first estimates from Robinson et al (1987) wasmewhat lower, namely, 38.4 to
73.9%. In our sample data, the largest deadweighinate is from the public
assessment (84%), and the smallest from the ingire@te assessment (66%), with the

direct private assessment of deadweight (79%) letvilee two. A comparison of the

2 The questionnaire was tested with ten firms tausnthat questions are clear and that there is
no confusion regarding the issues addressed.
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private deadweight figures indicates that direseasment may underestimate both full
and zero deadweight. Thus, no direct conclusiomftbe overall difference can be

drawn.

Tablel. Frequency distributions of alternative deadweigbasures

la) DW 1b) DW 2) DW 3) Subsidy

Dead- assessment by  assessment by assessment b replacement
weight researchers researchers firms y possibilities as

(population) (sample) reported by firms
Zero 967 (16.8%) 36 (16.2%) 47  (21.3%) 75 (33.8%)
Partial 4695 (81.7%) 183 (82.4%) 149 (67.4%) 79 5.6%)
Full 82 (1.4%) 3 (1.4%) 25  (11.3%) 68 (30.6%)
Total 5744  (100%) 222  (100%) 221  (100%) 222 (100%)

Notes: First, the number of observations is given, fokaWoy the percentages in brackets.

Correlation between deadweight measures

These simple frequency distributions do not, howenexeal whether the deadweight of
a particular project is evaluated similarly by paldector and firm. The direction and
strength of the pair-wise relationship between jpubhd private measures can be

investigated using Kendalls, coefficient (Agresti, 1984; Kendall and Gibbon890).

This nonparametric coefficient of association fodinal variables can have values
between -1 and 1. The sign of the coefficient iatés the direction of the relationship,
and its absolute value the strength of the relahgn The coefficient reaches 1 when all

entries are on the diagonal of a square bivarratpency table.

Positive but not necessarily significant relatiapsh are expected between the
alternative measures of deadweight. As discussesidés the pick-winners-effect and
response bias, asymmetric information may produféereinces in the measures. Many
essential features of the project and its fundiogspbilities are known only to the firm.

Therefore, public assessment may not be able togneze the real deadweight of a

project. A public researcher may also intentionaitsess firm, project, and regional
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factors differently than a private firm. The resgwr may, for example, emphasize

local unemployment when considering the necessitynance and level of deadweight.

Table 2 presents the cross-tabulation of deadwengbasures and their pair-wise
correlation coefficients. Sample data the 222 slibsd projects are used. Although the
correlation between the public and private assessmok deadweight (1b and 2) is
significantly different from zerop(< 0.01) and positive, the relationship is ratheal
(Kendall's 7, = 0.172). This can be seen also in the samplaiémregjes. For example,
of those 36 projects that public researchers labsd deadweight projects, some form
of deadweight is reported in more than half of phneate assessments. No significant
relationship between the public assessment of deigtitvand the indirect measurement
of private deadweight (1b and 3) is found. The @ation coefficient is practically zero
(7, = 0.009) and highly insignificantp(= 0.887). The strongest, but again fairly
moderate, relationship is found between the tweabei measures of deadweighat,(=

0.276). The null hypothesis of independence isrleajected p < 0.001).
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Table2. Cross-tabulation of deadweight measures: obseanddexpected
frequencies

1b) Deadweight 2) Deadweight assessment  3) Subsidy replacement possibilities
assessment by by firms as reported by firms
Egg;ia;)rlcef;ers Zero  Partial Full Total Zero Partial Full Total
Zero 13 21 2 36 12 12 12 36

(v.7) (24.3) (41) (12.2) (12.8) (12)
Partial 34 126 22 182 63 66 54 183

(38.7) (123) (20.6) (61.8) (65.1) (56.1)
Full 0 2 1 3 0 1 2 3

(0.6) (2) (0.3) (1) (1.1) (0.9)
Total 47 149 25 221 75 79 68 222
2) Deadweight 3) Subsidy replacement possibilities
assessment by as reported by firms Coefficients of association
firms Zero  Partial Full Total
Zero 29 15 3 47 1bvs. 2:7,=0.172

(16) (16.8) (14.2) (Test of independencp:= 0.008)
Partial 39 57 53 149 1b vs. 3:7, = 0.009

(50.6) (53.3) (45.2) (Test of independencp:= 0.887)
Full 7 7 11 25 2vs.3:T,=0.276

(8.5) (8.9) (7.6) (Test of independencp:< 0.001)
Total 75 79 67 221

Notes: The observed frequency is reported; expectedufnecy under independence is shown in
brackets below. The coefficient of association enHall's T , for ordered categorical variables
(-1<7,21).

These results show that public and private vieviferdon the deadweight of the project.

They constitute different measures for deadweigitt @nnot be used as substitutes.

Since the firms report more of both zero and feadweight, no clear explanation for

the differences can be given. If the public redears were picking winners, the private

deadweight would be estimated to be high, relatvpublic deadweight. On the other
hand, if firms systematically exaggerated the ingrme of assistance, they would
report a much lower deadweight compared to pulsigessment. These simple statistics
do not, however, straightforwardly support eithbe tpick-the-winners or response
effect hypotheses. Instead, asymmetric informasieems the more likely explanation.

The researcher does not know the real deadweighthars results more likely to the

most indefinite option of partial deadweight. Thgn#ficant correlation of two private

assessments supports the reliability of privatessseent. This dependence is fairly
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thin, which may indicate that the question of sdpseplacement possibilities is clearer

and more concrete for the firms.

Deter mination of deadweight

The determination of deadweight for a particulaojgect is investigated using
econometric models. In all three cases, the determhj project deadweight, is measured
on an ordered, three-level scale ranging from 3.tdhis suggests the use of ordered
probit models (see eg Long, 1997)n each case, it is assumed tlgatthe observed

categorical level of deadweight of a projectis determined according to a latent

variabley; :
yiIj = ﬁ' X +&, &~ N (0,1) (1)
y, =] |if Kiy < yi* <K, j=123 (zero, partial, full) (2)

wherex; is a set of explanatory variable§, is a parameter vector, amds are unknown
threshold parametersk{= —o and x, = ). The error terme, is the distributed

standard normaf.Given these assumptions, the probability of deaghtdevelj can be

computed as

Pr(y, = ) = blk, - B )-0lk,. - B'x), (3)
where @ (.) denotes the cumulative distribution functiortloé standard normal.
The explanatory variables used in the model incfirdelevel and project-level factors,

and the characteristics of the region where tha f8 located. One limitation of most

deadweight studies is that they focus only on aréqular year, which is insufficient to

¥ The ordered characteristic in the dependent viasalould not be reached, had we used, for
example, multinomial logit (MNL) model. Another fidulty with the MNL model is that,
although it is more flexible in terms of estimajgarameters, it may be impossible to estimate
the parameters for all classes if the number oémagions in one class is small. In analysis of
deadweight, for example, the number of firms rdapgrtull deadweight can be small (see Table
1).
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illustrate any trend in the deadweight (McEldowney997). Our data include
observations from four consecutive years; hence,ane able to capture cyclical
changes in the deadweight using three year dummiies.explanatory variables are

described in more detail in the Appendix (Table Al)

Table 3 displays the estimation results of the d@robit models for deadweight. The
first column gives the determinants of deadweighgda on the public assessment of
deadweight (population data). The second columprtepur estimates for the direct
private assessment of deadweight, followed by tia#rect assessment of deadweight
based on the subsidy replacement possibilitiesepsrted by firms (sample data). A
variable with a positive (negative) coefficient @ssociated with an increased
(decreased) deadweight. To allow for a comparisbthe magnitude of the effects,
marginal effects on the probability that deadweightpartial or fult> are given in

Appendix (see Table A2).

4 Due to normalization, only two threshold paramgtbut no constant, are estimated.
!> For brevity, only these marginal effects are régubinstead of separate marginal effects for
zero, partial and full deadweight. Note that thergiral effect on the probability of zero
deadweight is the additive inverse of the marggfidct reported in Table A3.
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Table3. Determination of deadweight: parameter estimatesdered probit models
1la) Deadweight 2) Deadweight 3) Subsidy
Variable assessment by assessment repl_ac_gment
researchers by firms pOSSIbIIItIeS. as
reported by firms

Firm characteristics

New firm -0.226**  (0.107) -0.093 (0.699) -0.415 (0.497)
Employees 0.001 (0.001) -0.014* (0.008) -0.012 (0.009)
Turnover of firm 0.033*** (0.010)  0.243*** (0.084) 0.238**  (0.099)
Project characteristics

Project costs -0.378*** (0.097) 0.162 (0.299) -0.867*** (0.316)
Project costs squared 0.019**  (0.009)

Intensity of assistance  -0.021** (0.003) -0.059*** (0.018) -0.028* (0.014)
Investment project -0.416*** (0.109) -1.559*** (0.541) -0.424 (0.487)
Inv.proj.x new firm 0.268** (0.129) 0.388 (0.747) 0.381 (0.609)
Start-up project -0.027 (0.115) 0.678 (0.708) 0.543 (0.502)
Industry

Metal -0.185*** (0.069) -0.317 (0.326) -0.237 (0.275)
Wood -0.265*** (0.080) -1.350*** (0.385) -0.216 (0.316)
Other manufacturing -0.183** (0.067) -0.682* (0.347) -0.444 (0.283)
Trade -0.069 (0.096) -0.197 (0.364) -0.399 (0.447)
Transport -0.226 (0.142) -1.486***(0.467) -0.951* (0.548)
Other industries -0.034 (0.091) -0.291 (0.420) -0.647 (0.400)
Regional characteristics

Unemployment rate (%) -0.016** (0.007) 0.044 (0.031) 0.005 (0.025)
R&D expenditure 0.018*** (0.005) 0.008 (0.022) 0.030 (0.026)
Year dummies

2000 0.223*** (0.072) 0.295 (0.382) 0.734**  (0.277)
2001 0.182** (0.065) 0.267 (0.346) 0.201 (0.279)
2002 0.080 (0.068) 0.039 (0.347) 0.181 (0.276)
Threshold parameters

K1 -2.068 (0.181) -3.299 (0.794)  -1.409 (0.775)
K 1.356 (0.176) -0.830 (0.756) -0.384 (0.774)
Log-likelihood -2 396.08 -130.57 -190.90

No. of observations 4932 187 188

Notes: Dependent variables can have three ordered catafwalues. First, the estimated parameter is
given, followed by the robust standard error inchkeds. Definitions of variables are given in
Appendix, Table Al. * (**, ***) = statistically sigificant at the 0.10 (0.05, 0.01) level.

The literature on industrial policy suggests théitra’s access to finance increases with
the size and business experience of the firm (ege$t 1994; Wren, 1998). Young

firms do not have much evidence to show their cdem and trustworthiness. Banks
and other lenders may be too risk-averse or toamifiar with the new business to lend

the money needed through early loss-making ang siskrs. Small firms may also face
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financial constraints, as they are unlikely to benitored by rating agencies or the
financial press. Hence, we would expect deadweighincrease with the size and

business experience of the firm.

Our results are in accordance with these expeomtidDeadweight increases
significantly with turnover, regardless of the m@as used,ceteris paribus The
magnitude of the impact is largest when the deaghwes asked indirectly from the
firms. If the turnover increases by one million @uthe probability of deadweight
(partial or full) increases by almost nine percgetaoints. The impact of turnover on
deadweight is estimated to be smaller in the disssessment of deadweight (marg. eff.
5.5%), and particularly in the public assessmendezEdweight (marg. eff. 0.8%). The
results based on public assessment of deadweight gtat deadweight is smaller for
new firms than for old firms, apart from those fg&nmplementing investment projects.
Directions of the effects are the same but coeffits are not significant when private
measures of deadweight are used. However, cortwdrgnihan (2004), the size of the
firm, in terms of number of employees, does notrséebe an important determinant of

deadweight in any of the assessments.

Alongside the characteristics of the firm, we mp&y attention to the characteristics of
the project, as the project may have different agtkibutes than the overall firm. The
above discussion led us to suspect that largers dagply greater project risk and
smaller deadweight. Our results are consistent widse views. Apart from in very
large projects (over €10 million), project costyda negative effect on the deadweight
in the public assessments. Project costs are iedludsquared form to capture the non-
linear effect on deadweight. The squared term wgbkhhinsignificant in the private

assessments of deadweight, and was dropped therfgton the final specifications

17



reported in columns 2 and'3BIn the indirect assessment, the cost effect geland
negative. Contrary to our expectations, projectta® not, however, significantly

affect deadweight in the direct private assessifcatimn 2).

Intensity of public assistance for the project bagn calculated as a ratio of grant to
total project costs (%). On one hand, high intgnsit assistance may reflect the
importance of assistance in the implementatiorhefgroject (small deadweight). For
example, the project may be too costly relativatsoreturns for an individual firm,
while having significant positive external effedn the local economy. On the other
hand, high intensity of public assistance may at&oease deadweight, as it tends to
advance the chances of generating additional fen&men the private sector. Our results
suggest that the former effect dominates the lafibe intensity of assistance has a
negative and significant impact on deadweight. piodbability of deadweight decreases
approximately by one percentage point when thengitg of assistance increases by one
percentage point. In the public assessment of deigtity the effect is again significant

but only by half the magnitude.

The type of project is also a significant determinaf deadweight. The public
assessment of deadweight implies that, for exidiimgs, investment projects have an
about ten percentage point smaller probabilityeddiveight than development projects,
ceteris paribus Therefore deadweight seems to be a lesser probiemvestment
projects than in development projects. These diffees may be related to project costs
and the risks involved in the projects, or firmsynsanply rely more on public support
when investment decisions are planned. Physicatatapnds to be more difficult to

move from one region to another than the outcoma dévelopment project: a factor

® We also tried to add the investment-bearing cayadfi the firm, defined as the ratio of
turnover to project costs, to the models; but iskahly insignificant in all three models and
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that may increase risks in investment projects. difference between the project types
is estimated as smaller (4%) for new firms, andagmewhen private assessment of

deadweight is used.

Regarding industry effects, deadweight is estimai®dbe smallest in wood and
transport industries when public and direct assessmf deadweight are used (cf.
Tokila et al, 2008). Interestingly, the negativdeefs are particularly large and
significant when direct private deadweight asses$ne used. One partial possible
explanation for these findings is that the wood @tadsportation industries are capital-
intensive and have traditionally been supportedhgy state (see eg Junka, 1998). In
indirect assessment, only the transportation imgustows significantly low levels of
deadweight. This may indicate that in reality, deeight is not dependent on the
industrial sector, as subsidy replacement possdsildo not differ significantly between

sectors.

Regional characteristics only reach statisticalnificance in public assessment of
deadweight. Deadweight decreases with the unemm@oymate in the region, and
increases with R&D expenditures in the region. They indicate that authorities tend
to exaggerate the regional aspect of the subsididsough in reality they do not
influence the deadweight of the project. This pub&mphasis is, presumably,
particularly strong when economic disparities aaegé, and public sector aims at
reducing those disparities. Regional differencegehacreased after the deep recession
in the early 1990s: a serious concern for regiatelelopment and policy; see, for

example, the discussion in Tervo (2005) and in Kahgrju and Pekkala (2004). Note

was dropped therefore from the final specifications
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also a decreasing trend in deadweight between 20002003 (see year dummies in

columns la and 3J.

In summary, public and private sectors emphasifferdnt determinants in their
assessment. Public assessment of deadweight sexiexXplained by the variablgs.
The researchers clearly emphasize project costs, & subsidy, industrial sector, and
regional characteristics in their assessment, adthono exact directions on how to
define deadweight are given. The firms themselvakentheir assessment based on the
size of the firm, form of subsidy, and industriak®r. Inestimable factors such as the
riskiness of a project probably affect the firmssassment more. The control measure
of subsidy replacement possibilities is weakestxgdained by the chosen composition
of variables. The impact is dominated by the finahfactors. These results suggest that
deadweight measures are formed divergently. THerdiice between 2) and 3) is the
most problematic. It indicates that the firms da maternalize direct and indirect
deadweight similarly. These differences in deteanis are likely to cause the

differences in deadweight measures as well.

Estimating deadweight spending

Another way of looking at deadweight is to ask howch public money is spent on the
non-additional projects. To arrive at an estimdte¢he deadweight spending, we will

first add up the public assistance on the threesyyd subsidized projects (zero, partial,

and pure deadweight). We 8%, SP, and S" denote public spending on all the zero,

" The number of subsidized projects decreased i0-20D3, which may suggest that projects
were more carefully selected during the latter wérthe period, and explain the decreasing
trend in deadweight. The profitability of SMEs rémed good and largely unchanged during
the period (Statistics Finland, 2004).
'8 Of course, this is partly due to the larger sansize.
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partial, and full deadweight projects respectivél\the deadweight spending on a
project is clearly zero if abandoned in the absesfceubsidy (i.e. zero deadweigHt).
Accordingly, if a project is implemented unchangedthe absence of subsidy (full
deadweight), then the public assistance compleselystitutes private funds (pure
deadweight spending). Hence, the degree of deatitvefgending DWS %) can be

estimated as a ratio of deadweight spending toatlaé public subsidies, as follows:

DWS=100{0[5” +68° +1(8" )/(S* +S° +S'), 4)
where S*+SP+S" is the total public spending on subsidized prsject
0B’ +0[8° +1[B" is an estimate of the amount of public spendirag Bubstitutes

private funds, and is the assumed degree of deadweight in the pddedweight case

(0<4<1).

Equation (4) can be used to estimate the rangeadwleight spending by varying the
parameterd. We obtain a lower bound for the estimate of tegrde of deadweight
spending by assuming that deadweight is zero ap#ngal deadweight category (i.e.
settingd = 0. By settingd = 1 we obtain an upper bound for the estimate. Nay &

we are willing to assume, for example, tigat  ,&e then obtain a “middle” estimate
for the degree of deadweight spending from the teidd the two bound$. Note that

these estimates will naturally depend on the opmralization of the deadweight

concept (cf. Table 1).

¥ Thatis,S* = Zi S’ , where S’ is the public assistance on a projesith zero deadweight.

%2 Note, however, that the reverse is not necesgauiéy If public assistance acts as an incentive
(‘leverage’), i.e. increasing private spending opraject (cf. Wren, 1996, page 535), and the
project would have been implemented smaller bua positive scale in the absence of subsidy,
then the deadweight spending is zero, but the deigithivis nevertheless positive.
L The reasoning is that deadweight spending isealtifunction ofd. One way to arrive afl =
0.5 is to conside# as uniformly distributed between 0 and 1 acrosgepts. Then the expected
value of @ is 0.5.
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Public subsidies and estimated deadweight speratgeported in Table 4,and are
given for each of our deadweight measures. Lookinthe reported population figures
first, we can see that almost €205 million of bas# subsidies were granted in 2000—
2003. Most subsidies were spent on partial deadwepgojects. However, it is
reassuring to find that the amount of assistancensaverage, largest for the zero

deadweight projects. Deadweight spending is estichitt be between 1.6 and 73.5%.

Table4. Public subsidies and deadweight spending
1a) DW assessment Puk_)ll_c Put_)ll_c Estimated deadweight
by researchers subsidies, subsidies, .
. ) spending
(population) on average in total
Zero (N = 967) 56 077.8 54 227209 If 8 =0, thenDWS=1.6%
Partial (N = 4 695) 31381.1 147 334 140 If @ = 0.5, therDWS= 37.6%
Full (N = 82) 40917.1 3355 203 If 8 =1, thenDWS= 73.5%
Total (N =5 744) 35674.9 204 916 552
1b) DW assessment Publlp Put_)h_c Estimated deadweight
by researchers subsidies, subsidies, )
) spending
(sample) on average in total
Zero (N = 36) 81 389.9 2 930 036 If 6 =0, thenDWS= 0.2%
Partial (N = 183) 27 840.7 5094 852 If 8 =0.5, therDWS= 31.9%
Full (N = 3) 4 326.7 12 980 If =1, thenDWS= 63.5%
Total (N = 222) 36 206.6 8 037 868
2) DW assessment Puk_)h_c Put_)II_C Estimated deadweight
: subsidies, subsidies, )
by firms ) spending
on average in total
Zero (N = 47) 44 688.3 2 100 349 If & =0, therDWS=8.1%
Partial (N = 149) 35271.7 5255478 If 8 =0.5, therDWS= 41.0%
Full (N = 25) 26 081.6 652 041 If 8 =1, thenDWS= 73.8%
Total (N = 221) 36 234.7 8 007 868
3) Subsidy . .
replacement Puk_)h_c Put_)ll_c Estimated deadweight
o subsidies, subsidies, -
possibilities as ) spending
. on average in total
reported by firms
Zero (N = 74) 37 698.8 2827411 If @ =0, therDWS= 25.4%
Partial (N = 79) 40 113.4 3168955 If  =0.5, therDWS=45.1%
Full (N = 68) 30 022.1 2 041 502 If 8 =1, thenDWS= 64.8%
Total (N = 222) 36 206.6 8 037 868

Notes: Deadweight spending is computed d&WS= 100[@0 [B? +0[B° +1[B' )/(SZ +SP+S' )
where S?, SP, and S' are public spending for the zero, partial, antldeadweight projects,
and 4 is the assumed degree of deadweight in the pdeedweight case.

22 We only consider deadweight spending on the sidesidfirms. However, raising public
funds for subsidies requires imposing taxes elsesvirethe economy, which in turn tends to
create further deadweight loss in the market asudied in the standard economic literature
(see, for instance, Frank and Bernanke 2001).
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The sample data allow for better comparison ofdéadweight, because the figures are
based on the same projects. Deadweight spendingwsestimated to be between 0.2
and 63.5%; that is, when the deadweight measurassed on public assessment (31.9%
in the middle; assumingg = 0.5). In direct private assessment, the uppaméo
estimate for the deadweight spending is larger8@3, the lower bound estimate
(8.1%) and middle estimate (41.0%) increase as .weltlirect assessment of
deadweight, based on subsidy replacement posibjlieads to the narrowest range of

deadweight spending (25.4-64.8%).

As deadweight spending is defined and estimatdeérdiitly in previous studies, they
cannot be directly compared to the estimates f shidy. Foley (1992) reported that
deadweight spending can be up to 90%, whereas Deingo(1993) discovered
deadweight spending as low as 40%. Lenihan and (28Q4) estimated a range of
deadweight spending at 46.2-55.8%. Our estimatew shlarger range than in any of
previous studies. Obviously, this results from thet that no assumptions were made
concerning partial deadweight. If we are willingassume that, on averagg,is 0.5 in

the case of partial deadweight, the results atli@éwith prior evidence.

Conclusion

Deadweight represents a situation in which publi@ grivate benefits diverge.
Regardless, it must be assumed that only a firnwknibhe real deadweight, whereas a
representative of the public sector attempts toitelli using certain criteria. If these
criteria (the subsidy program) are designed cdygetite deadweight measures of the
public and private sectors should be similar. Rresty, deadweight has been studied by
public and private measures separately. The nowdltgur paper has been the joint
evaluation of the two measures of deadweight; ngmele have discussed and

compared deadweight assessments by public seatiobyaiprivate firm. Furthermore,
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we have used an alternative measure of subsidgaeplent possibilities as a baseline

for the reliability of direct measures.

First, we discovered some form of deadweight in8B4 of the subsidized projects.
The largest deadweight estimate was obtained frobligpassessment; this result does
not support the pick-the-winners theory. Researclter not seem to understate the
possibility of deadweight, though this might resimtless approved assistance. The
control question yielded the smallest deadweighinlmers, implying that firms’

representatives do not intentionally underestimdten directly assessing deadweight.

Second, when considering the correlation betweHardnt measures of deadweight, no
strong relation was found. Results did not shovgaificant relation between the public
assessment of deadweight and the indirect measoteofeprivate deadweight. The
strongest correlation was found between the tweapgi measures of deadweight. Thus
private assessment may be closest to the real @gglthwvas expected. Public and
private assessments clearly constitute differerdsuees for deadweight, and cannot be
used as substitutes. However, no evidence was fetthdr for the pick-the-winners
effect or for the response bias. Instead, asymmetformation seems the more likely
explanation for the differences. Public assessmeyt not be able to recognize the real
deadweight of the project due to asymmetric infdroma as many essential features of
the project and its funding possibilities are okhyown to the firm. As the researcher
does not know the real deadweight, it can be tergptdo select the most indefinite

option, partial deadweight.

Third, the characteristics that affect deadweiglgasures were identified. Analysis
supports the fact that the measures are divergdotiped. The public and private
sectors emphasize, in part, different aspects eir tleviews, which may indicate that

the subsidy program is not able to recognize tlasaes that cause real deadweight.
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Therefore, they may not be able to pick those ptsjthat need subsidies most severely.
The control variable is explained by purely finaddiactors. The difference between
direct and indirect private assessments may ingittedt the question of deadweight is

fully clear to the respondents. More evidence edeel to study this in detail.

Finally, our analysis showed that deadweight spends a serious issue. By all
measures, a significant share of subsidies is pseéehtially as deadweight spending,
for reasons that should be more widely analyzedalysis demonstrated that without
creating a set of additional assumptions (seeexample, Lenihan, 1999), the range of
estimates for deadweight spending tends to be widduture, this issue of partial

deadweight requires more thorough investigation.

All in all, this study shows that assessments fraublic and private views constitute
different measures of deadweight. The measuresigmmi be used as substitutes but
rather as complements. When reporting deadweidpiat, source of the information
should be highlighted, and policy recommendatiorsvd from the view of the source

only.
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Appendix

Table Al. Definitions of variables and their mean values

Variable Definition Mean

Firm characteristics

New firm 1 if the project is implemented by the new firmf{diégion by  0.218
Statistics Finland); O otherwise.

Employees The number of employees in the firm. 16.069

Turnover of firm  Annual turnover of the firm (€ ridns). 1.754

Project characteristics

Project costs Total project costs (i.e. purchasing cost of thediassets) as 0.149
estimated by the firm in its subsidy applicatiomg#lions).

Intensity of Ratio of the grant to the total project costs (%). 32.182

assistance

Investment project 1 if the project is an investty@oject; 0 otherwise. 0.524

Start-up project 1if it is about starting-up aibess; 0 otherwise. 0.107

Development 1 if it is a development project (enhancing contpetness or 0.369

project internationalization of enterprise); O otherwiseférence)

Industry

Metal 1 if the project is manufacturing of fabricated atgtroducts; 0.255
0 otherwise.

Wood 1 if the project is manuf. of wood and of produstsvood and 0.135

cork, incl. furniture, or of articles of straw aplhiting
materials; O otherwise.

Other 1 if the project is in another manufacturing inays0 0.255
manufacturing otherwise.
Trade 1 if the project is in wholesale and retail tradgair of motor 0.060

vehicles, motorcycles and personal and househaldsgymr
hotels and restaurants; O otherwise.

Transport 1 if the project is in transport, storage and comicetion, or  0.020
financial intermediation; O otherwise.

Business 1 if the project is in real estate, renting, andibess 0.201
activities; 0 otherwise. (reference)

Other industries 1 if the project is in anothernisily; 0 otherwise. 0.074

Regional characteristics

Unemployment rateUnemployment rate (%) in the municipality where fine is  12.590

(%) located. Source: Statistics Finland.

R&D expenditures Research & development expenditures (€100 milliorthe 2.635
NUTS4 region where the firm is located. Sourceti§tias

Finland.
Year
2000 1 if the funding was granted in 2000; O othsew 0.259
2001 1 if the funding was granted in 2001; O othsew 0.366
2002 1 if the funding was granted in 2002; O othsew 0.256
2003 1 if the funding was granted in 2003; O otlieew(reference) 0.118

Notes: Only the projects of private firms are includeddustry dummies have been created using the
TOL 2002 industrial classification. Means have beemputed using the estimation sample,
where observations with missing information haverbéeleted (no. of obs. is 4 932).
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Table A2. Marginal effects on the probability of deadweig@ertial or full)

1la) Deadweight

2) Deadweight

3) Subsidy
replacement

Variable assessment by assessment oo
researchers by firms pOSSIbIIItIeS. as
reported by firms
Firm characteristics
New firm -0.058* (0.029) -0.021 (0.167) -0.155 (0.191)
Employees 0.000 (0.000) -0.003 (0.002) -0.004 (0.003)
Turnover of firm 0.008*** (0.002)  0.055*** (0.020) 0.085**  (0.035)
Project characteristics
Project costs -0.091*** (0.023) 0.037 (0.068) -0.311** (0.112)
Project costs squared 0.005**  (0.002)
Intensity of assistance  -0.005*** (0.001) -0.013*** (0.004) -0.010* (0.005)
Investment project -0.099*** (0.026) -0.276*** (0.085) -0.146 (0.160)
Inv. proj.x new firm 0.058** (0.024) 0.074 (0.118) 0.125 (0.180)
Start-up project -0.007 (0.028) 0.113 (0.085) 0.172 (0.135)
Industry
Metal -0.047** (0.018) -0.078 (0.086) -0.087 (0.103)
Wood -0.070*** (0.023) -0.433** (0.140) -0.080 (0.120)
Other manufacturing -0.046*** (0.018) -0.181* (0.105) -0.166 (0.108)
Trade -0.017 (0.025) -0.048 (0.096) -0.152 (0.177)
Transport -0.060 (0.042) -0.511***(0.169) -0.365* (0.197)
Other industries -0.008 (0.022) -0.075 (0.121) -0.250 (0.157)
Regional characteristics
Unemployment rate (%) -0.004** (0.002) 0.010 (0.007) 0.002 (0.009)
R&D expenditure 0.004*** (0.001) 0.002 (0.005) 0.011 (0.009)
Year dummies
2000 0.051** (0.016) 0.061 (0.074) 0.235** (0.079)
2001 0.043*** (0.015) 0.058 (0.072) 0.071 (0.097)
2002 0.019 (0.016) 0.009 (0.077) 0.064 (0.095)
Average predicted prob. 0.843 0.857 0.676
No. of observations 4932 187 188

Notes: First, the estimated marginal effect is given|dakd by the robust standard error in brackets.
Definitions of variables are given in Table Al. Timarginal effects and the average predicted
probabilities have been computed as the meansahtiependent variables, and using estimated
parameters reported in Table 3. * (**, ***) = Ststically significant at the 0.10 (0.05, 0.01)

level.
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