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I ntroduction

Many governments, especially in OECD countriesnghbaisiness subsidies to promote
growth and employment in regions that lag behindnemically (Glancey and
McQuaid, 2000; OECD, 2000). The European Union alhdts member states also
provide this type of subsidies (e.g. Mercado et 2001; MoLLE, 2007). Two main
arguments, namely, equity and efficiency, motivaiese subsidies. The equity
argument states that the government should aim quealise regional levels of
development and thus should help firms with ecowoproblems in economically
backward regions. The firms in these regions dadoeoefit from agglomeration effects,
which might lead to growing polarisation betweergioas without government
intervention (ERGSTROM 2000). The second argument regarding efficiency
emphasises the role of the government in redudiifigreint market failures that hinder
firms from implementing profitable projects. Suchanket failures are found to be
higher in more geographically remote regionsoy&. and MoskowiTz, 1999).
However, government efforts to correct market f@fumay lead to government failure

in such efforts due to inefficient interventionsd<.g. Winston, 2006).

A loss of efficiency may arise from at least twaasens. Public subsidies may
encourage inefficient firms to take on non-profitabperations. Caballero et al. (2009)
recently showed how this kind of subsidising le&oldower levels of job creation,
higher levels of job destruction as well as lowesductivity. Inefficiencies may also
arise if firms could implement their projects everthout public subsidies. In this
paper, we are interested in deadweight spendimg,ish funding allocated to this kind
of non-additional projects. This topic has becomereasingly important in EU
expenditure evaluations in which context the dersandmaximise the added value of

spending have risen (MRATE, 2006).



Deadweight spending has been studied using a yariehethods (e.g. Robinson et al.,
1987; Foley, 1992; De Koning, 1993); some studigeheven focused on spending in
regionally allocated subsidies HMHAN, 1999; LENIHAN, 2004; TOKILA AND

HAAPANEN, 2009). However, a regional comparison of deaditespending has been
absent in previous studies, even though most sybsitiemes are allocated on a
regional basis. EU regional aid is also grantedrting to the level of disadvantage
experienced by a region and it absorbs the lagiese of the EU budget (e.g. Baldwin
and Wyplosz, 2006). Many critics consider the Eeaopregional (i.e., cohesion) policy
very inefficient, taking up only a lot of resourcasd employing an army of bureaucrats
(Molle, 2007). Thus, given the size of the expamds, it is relevant whether this

amount of public money is wasted spending or not.

If a policy is well specified, deadweight spendsigpuld be minimal, and no regional
differences should emerge. To analyse this questvenconduct an ex ante evaluation
of the regional business subsidies in Finland du#®00-2003, which is the beginning
of the recent EU programme period 2000-2006. Maoeeigely, possible deadweight
loss is measured from the ex-ante perspective.gusiive step scale, company analysts
rank each applicant project before subsidizing ating to their possible deadweight
level. The paper (1) develops a method for findnereeasurement of regional
deadweight spending, (2) aims at explaining deteamts and differences of them, and
(3) gives policy recommendations of alternativesstyp schemes. An ex ante evaluation
is based on information available before the im@etation of projects, and as such, it
is needed to ensure the internal coherence ofrtigrgamme (seeakoBy, 2006). It can
also be used to improve the planning of future Egianal policy programmes. As
assessedx ante deadweight spending represents funding thatde@ed as wasted in
advance. That is, it is not necessarily the sam#eadweight spending realised post

(cf. TokILA and HhAPANEN, 2009).



Next, prior literature on deadweight spending scdssed. The Finnish subsidy system
is briefly described, followed by a discussion of anique data, which include 5 744
private sector business projects that were graptdalic subsidies of nearly € 205
million during 2000—-2003. Deadweight spending isnested for the National Assisted
Areas of European regional policy. Our descriptigsults show substantial regional
differences in deadweight spending, which conttadize hypothesis that the allocation
of subsidies is coherently specified. To provideesgplanation, an ordered probit model
is estimated for each assisted area. A decomposamalysis is implemented to study
the extent to which pair-wise regional differenceghe deadweight spending can be
explained by differences in business projects actbge assisted areas. Before the
concluding remarks, the policy implications for eaitative policy schemes are
discussed. These alternative scenarios are formdateofuture predictions of business
subsidy schemes according to which the subsidig#s®idiminished and concentrated
only on the poorest regions; seeWICIL OF THE EUROPEAN UNION (2006) and

EUROPEANCOMMISSION (2004a, 2004Db) for further details.

Literature on deadweight spending

Deadweight spending can be defined and estimatediffarent ways. Generally,
deadweight spending (%) is measured as that sharesabsidy that is not required to
implement a project. Deadweight spending can also nieasured in terms of
employment non-additionality, that is, in termsjolbs that would have been created
without the subsidy; see e.g. Picard (2001) andinzem and Hart (2006). Both
approaches are used to evaluate different kindsib$idies, but in the end, they both
describe the same phenomenon, namely, public fen#tmat is not strictly required. In
this study, deadweight spending is defined as waspmending in monetary terms,

whereas the degree of deadweight refers to itsgotiopal share from the subsidy.



Deadweight spending is calculated from the totabamh of public subsidy granted to

each project multiplying that by the degree of desight.

Theoretically, deadweight is defined as one oftthe counterfactual components of
additionality’; the other is displaceméntAdditionality measures the net sum of the
direct and indirect impacts of intervention, wherepossible deadweight and
displacement tend to reduce them. At the projectlJeleadweight can be identified as
non-additionality (WUKKONEN, 2000), which is the extent to which projects vabul
have gone ahead even without public assistancealseeRobinson et al. (1987). The
studies on deadweight represent “external reviem&r@ancial efficiency” in the field

of policy evaluation; see the classification inRDK (1990). These studies emphasise
efficiency in the provision of public finance inatk of effectiveness in generating
desired economic outcomesoffey, 1992). The interest in deadweight developed
substantially in the 1980s (e.gAYARD and NCKELL, 1980; ZMMERMANN, 1985;
ROBINSON et al, 1987). Along with the increasing importance of Edgional policy,
the concept of deadweight and other related topige been brought back into
academic debate @NIHAN, 1999, 2004; LUKKONEN, 2000; RcARD, 2001; Heus

2003; LENIHAN and HrRT, 2004; LENIHAN et al 2005; ©KILA et al, 2008).

Since deadweight spending represents a loss afezflly, the goal of the government
should be to avoid or minimise deadweight spendirige evidence from prior studies
shows that deadweight spending is a serious probWhile the actual results vary
according to the projects examined and the assangpthade deadweight spending has
been observed to be as large as 90% of subsidigs ReLey, 1992), although B
KONING (1993) discovered deadweight spending as low &6. 4@NIHAN (1999) and
LENIHAN et al. (2005) found deadweight spending between 40% a#6l 8ENIHAN and
HART (2004) estimated the range of deadweight spendirtge 42.6% to 55.8%, but

their recent study @NIHAN andHART, 2006) pegged this figure even higher at 73.2%.
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TokiLA and HhAPANEN (2009) provided rather inexact previous figuresyfrFinland.
They estimated deadweight spending between 0.2% GH8% using a public

assessment.

Even if policies are planned carefully, deadwesgtending is not completely avoidable
because the government never has full informatimuta firm’s actions in the absence
of the subsidy (AYARD and NcKELL, 1980). The source of deadweight spending lies in
the asymmetry of information between the governnad the private firm (BARD,
2001). This logic is supported by&iLA and HhAPANEN (2009) with respect to Finnish

data.
Data and business subsidies

The Ministry of Trade and Industry (KTM) is the raajdistributor of aid to business,
with over 50% of all subsidy appropriations in Rmdl. Although KTM patrticipates in
business venturing through many instruments sucloass and guarantees, we are
concerned with non-repayable grant subsidies. Bhdhe recipient firm is not obliged
to pay back the grant to the distribufoin the programme period 2000-2006, three
types of direct business subsidies were availatndifms: subsidies for investments,
business start-ups and development projects. Thassidies were granted to micro,

small and medium-sized enterprias well as larger enterprises in rare cases.

Investment subsidies can be granted to a firmikadf asset investment projects when
the firm is starting its business, expanding iterafions, or modernising its fixed assets.
A start-up subsidy can be granted to a small bssinstarting its operations.
Development subsidies can be granted for projéetseénhance the competitiveness or
internationalisation of an enterprise in the loagrt (MINISTRY OF JUSTICE, 2006). For
development projects, the intensity of assistasggenerally higher, reaching up to 50%
of accepted costs. Start-ups are eligible to supmorto 45% of accepted costs. With
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regard to investment projects, small firms may banted 10%-30% of costs and
medium-sized firms 5%—-20% of costs, but these &guare only directive and depend

on the National Assisted Areas (see details belMwjsTRY OF JUSTICE, 2000).

The subsidies are administered from the 15 localpleyment and Economic
Development Centres, where they are also mostlytegd To be subsidised, a business
must present feasible project and financing plamsgawith an assessment made by the
company analysts who deal with subsidy applicatadrthe Employment and Economic
Development Centres. In the assessment procesgrdjeet, the applicant firm and the
need for public finance are fully described andlest@d. In addition, the predicted

impacts of the project must be favourable.

We investigate deadweight spending in projectsviich KTM granted subsidies
between 2000 and 20620ur data set is comprised of all financed projetisugh only
those conducted by private sector firms were sedeftr analysig.The total amount of
subsidies granted to the 5 744 projects under stiadynearly € 205 million. In terms of
project costs their total value was € 906 millioithwthe average of € 158 000; see
Table 2 for details. The data set is more extentia®m that used by many previous
studies on deadweight spending; see reviews dneY (1992) and ENIHAN et al,
(2005). It includes a broad range of advance in&tiom on firms and their projects (see
Table 4 below). Importantly, the register data alsb contains information on the
assessment process through which the project anfirth are evaluated ex ante. This
advance view on deadweight spending distinguishissstudy from many previous, ex
post studies that have used data collected afeeptbject (e.g. Lenihan, 1999, 2004;

see, however, Roper et al., 2004, for ex ante atiahs).

A fundamental difficulty in any type of evaluatios to establish what would have

happened in the absence of interventiomgIN and TYLER, 2006; see also discussion



in BASLE, 2006). In our study, the counterfactual is fornm@cn assessment in which
company analysts answer a hypothetical questiavhat will happen if the project was
not subsidised; in other words, this question eatalsl the level of deadweight. The
assessment is based on an extensive analysis @ifrthand its market, industry and
regional conditions. The possible deadweight otiare as follows: (1) the project will
be abandoned; (2) the project will be implementecaaeduced scale; (3) the project
will be implemented on a reduced qualitative leyé);the project will be implemented
at a later date; and (5) the project will be impdeted unchanged. Hence, option (1)
implies zero deadweight; options (2)—(4) imply pdridegrees of deadweight; and
option (5) implies pure deadweight. This ex antadideeight evaluation represents the
public-sector assessment of the necessity of aidgub¥hus, it is not necessarily
equivalent to the firm’s true need for a public sidly, but rather it can be interpreted as
accepted wasted money, since the projects aredsssdieven on the condition that

they yield deadweight spending.

The frequency distribution of this deadweight meass shown in Table 1. Over 80%
of projects would have been implemented to someegegven without a subsidy. Thus,

some form of deadweight exists in most projécts.
<TABLE 1>

This assessment is used in the calculation of demvspending, which measures the
amount of spending on non-additional shares ofpitogect. In practice, deadweight

spending,d, , is computed by multiplying the amount of publubsidy for project, s,

by the degree of deadweigfd, :

d =59,

j=12345 (1)



where the degree of deadweight varies between 36180%. Clearly,d, =0 when

deadweight is zero, and, = id the case of pure deadweight.

The three levels of partial deadweight are morebleroatic to convert into exact
degrees of deadweight. To assist this process,fid@2s were interviewed after the
initiation of their respective projects. The firtigt reported a reduction in project scale
described that without the subsidy the size ofaeat would be less intensive in terms
of physical investments or services. A reductiontle qualitative level, instead,
indicates that without a subsidy, the firm wouldghase less technologically advanced
or second-hand machinery; they may also use lesisfigd consultation or training. A
later date indicates that the implementation ofr@jget is delayed generally 6 to 12

months, though it can be delayed up to 36 months.

These qualitative findings together with the assesg guides of KTM imply that
degree of (partial) deadweight is lower when italwes a reduction in scale than when
it involves a reduction in qualitative level andjhest when the project is only projected
to start at a later date (see alseNlHAN and HART, 2004). Without exact a priori
knowledge, it is at first assumed that degree aiddeight increases in even intervals.

That is, 8, = 025 (reduced scale)g, = 0%reduced qualitative level), and, = 075

(later date). Since our estimates depend on thesatipnalisation, other scales are used

to check that this assumption is not driving owuits (see the Appendix).

For the regional analysis, the National Assisteceasr classification during the
programme period 2000-2006 is used (Fig. 1). Thassdfication is based on the
regional level of development and development neédsisted Areas 1 and 2 have
higher rates of unemployment and weaker econonuevily rates than the national
average. Their economies depend heavily on thegséttor as well as on agriculture

and forestry. These two areas are identical to Eneopean Union’s Objective 1
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Programme Area (i.e., Northern and Eastern ObjA43isted Area 3 closely resembles
the EU’s Objective Programme Area 2. Despite theirfusing official name, ‘outside

Assisted Areas’ are eligible for some, though timaltest amount of assistance.

<FIGURE 1>

Table 2 displays key descriptive statistics by oagisee also Table 4 below and Table
Al in the Appendix. According to Article 87 of theeaty establishing the European
Community, public subsidies should be mainly taedetit lagging and peripheral
regions (i.e., National Assisted Area 1). Hencds ifjuite surprising to find that the
intensity of assistance is on average almost dsihigssisted Area 1 as it is outside the
Assisted Areas. Although more public subsidies @meaverage given to projects in
Assisted Area 1 than outside the Assisted Areasptioject costs are also highest in
Assisted Area 1. At the aggregate level, the ldrgmres of total assistance are
allocated to Assisted Areas 1 and 3, even thougmthmber of subsidised projects is

highest outside the Assisted Areas.

<TABLE 2>

Regional deadweight measures are presented in Baldlbey show that the regional
average of project-level deadweight spending vadretaieen 32.3% in Assisted Area 1
and 38.2% in Assisted Area 3. The regional diffeesnin average deadweight spending
in monetary terms are more substantial. Averagewleght spending (€) is negatively
associated with regional development and is higiresissisted Area 1. This result
turned out to be robust to our methodological chsiicee discussion in the Appendix.
Furthermore, the descriptive results in Table 2 8ntbgether suggest that regional
differences in deadweight spending (€) are dudore¢latively large amount of public

subsidies given for projects in Assisted Area lheatthan to a greater degree of



deadweight (%). The largest amount of wasted sidssi(E 19.5 million) occurs in

Assisted Area 3. Overall, € 64.1 million can bearelgd as wasted spending.

<TABLE 3>
M ethodology

The level of project deadweight is measured usmg@ralered, five-level scale ranging
from 1 to 5. To model its determination, an ordepecbit model is estimated for each
regionr (Assisted Area 1, 2, 3, and outside Assisted Arelmskach of these four

regions, it is assumed thg}, , the observed deadweight level associated witfegtrp

is determined according to a latent variale

y. =B'% +&,, i=12...,N,, r=1234
Ye =1, f K(j—l)r<yi*rSKjr’ j=12345 (2)
Eir - N (0!1)1 Z:rNr = N

where x, is the vector of independent variablg$; is a vector of unknown coefficients
for a regionr; and «; is an unknown threshold parameter wikh= —c and x, = oo.

For each regionthe disturbance termg, , is assumed to have a standard normal

Ir?
distribution. N, is the number of observations in regipmndN is the total number of

observations.

To explain the determination of the deadweight lleweeach region, we use variables
describing the characteristics of the firm, its jpob and its region (Table 4); see
Appendix, Table Al for descriptive statistics. Ttieeoretical hypotheses of these

variables are drawn from the access to financeaiakditerature.

The dummy variable for a new firm indicates whethdirm was founded within a year
or has been operating for a longer time. The siza tirm is measured in terms of

employees and annual turnover as well as usindf-@m@loyment dummy.A firm’s
10



access to finance is likely to increase with bussnexperience and sizeT(REey, 1994;
WREN, 1998). Young firms do not have much evidence hows their level of
competence and trustworthiness. Banks and otheletermay be too risk-averse or
simply too unfamiliar with the new business to leghd money needed during a firm’s
early non-profitable and risky years. Small firmayralso face financial constraints.
Thus, public finance is more crucial for new andalrfirms, and thus, wasted spending

on these firms can be assumed to be relatively low.

<TABLE 4>

Alongside the characteristics of a firm, we musy p#tention to the characteristics of
the project, as it may have risk attributes digtinem the firm itself. Project costs and
public subsidies are included as well as the intgrmd assistance, the latter of which
measures the amount of subsidies relative to grofests. A high intensity of assistance
may indicate dependence on public finance and degscase deadweight. At the same
time, a high intensity and a large amount of pubBsistance may increase the chances
of generating finance from the private sector. €Ehdeimmy variables control for the
project type.Start-up projects are assumed to have low deadwdigh to the risks in

starting a business.

Seven industry dummies capture the influence ofofaccommon to all projects
belonging to the same industry. Wood and trangpdtistries are assumed to show low
rates of deadweight, as these industries are tamieasive and have traditionally been
supported by the state; seendA (1998) for further analysis. Regional charactersst
include unemployment rates, and disposable incaorderR&D expenditure per capita. A
low level of disposable income and a high unempleytirate indicate a low regional
level of purchasing power, which can have a negatifect on the financial capacity of

firms, thus inducing a severe need for subsidiegh HR&D is often connected to low

11



levels of deadweight in project level (e.gelb$ 2003), since it is linked with a positive
social externality from which economic benefits aot fully incorporated by the firm.
In regional level the effect can also be oppositece the firm may benefit from others’
R&D investments in the region. Because the analypemjects are from four
consecutive years (2000-2003), we are able to m@pionual changes in deadweight
spending with three separate year dummies. It peebed that deadweight is largest at
the beginning of the program period in 2000; tistgrants are probably distributed

more loosely when plenty of money still exists.

After estimating the model for the level of deadyi#j we compute the expected value

of deadweight spendinds(d, , as follows:
5 -
E(dlr)ZSrzde(ylr = J)! (3)
i=1

where s, is the amount of subsidy given to projeat regionr,, andd; is the assumed

degree of deadweight at that level; see equatign Ly, = j) is the estimated

probability of deadweight levgl which is computed using the ordered probit model;
see Greene (2008, p. 832). To evaluate the imgagmrticular explanatory variables on
expected deadweight spending, the average marmgfiieats are used; see the Appendix

for formulas and discussion.

Our descriptive analysis showed substantial regidifierences in average deadweight
spending. These regional differences may simplyulresom discrepancies in the
observed characteristics of the business projautisfiams, or they may result from
various characteristics having divergent effectsdeadweight spending. To evaluate
the amount explained by the observed differencethéise characteristics, we adopt
NEUMARK's (1988) decomposition analysis; see alsx&ZA and RaNsom (1994) and
BAUER and $\NNING (2008) for more details on this approach. Namidlg, difference in

12



the expected deadweight spending between two reghrand B, is expressed as
follows:
E(dia [Xa) —E(dg | X5)= |_E,g* (din [%a) = =P (dig | %g )]
+[E, (A 1%0) = Ep (A 1)) (@)
+[E, (dg 1%6) = Eg, (dg 1%s)]
The first term in square brackets on the right-hamte estimates the impact of the
differences in the observed characteristics assyisimilar behaviour across regions,

whereas the two latter terms estimate the behaalialifferences assuming the same
observed characteristics. A pooled model is usetktive the coefficient vectoB” in

the absence of regional differences in the deteatiuin of deadweight spending. It
captures the general structure of deadweight spgndth the two regions under
comparison. In practice, for each pair-wise congmariof regions, three models are
estimated: one for regiofy, one for regiorB, and a pooled model for regioAsandB.

Expected deadweight spending values are then esécufor each observation in the
two regions, and the terms in equation (4) are adetp using regional averages of

these predictions.
Results

Table 5 displays the estimation results of the @derobit models for deadweight; see
equation (2). The first four columns provide estiesafor the assisted areas, followed
by estimates for the entire country. The lattemestes, however, conceal significant
differences in the estimated behavioural parametmsoss the four areas; an
approximate Likelihood Ratio test clearly rejectd® homogenous specification in
column 5% Therefore, we conclude that the separate regiomadels reported in

columns 1-4 are warranted. However, these restdta@ discussed in more detail, as
they are only an intermediate step in the compariatif expected deadweight spending

and the average marginal effects.
13



<TABLE 5>

The average marginal effects show the direction sapel of the effects on deadweight
spending (see Table 6). To allow for comparisorsxithe assisted areas, the average
percentage change in expected deadweight spensimgported in square brackets
below the marginal effect. The implications of auethodological choices on these

results are discussed in the Appendix.

As expected, deadweight spending tends to be small@rojects implemented by

recently established firmgeteris paribus The marginal effect is largest in Assisted
Area 1, which is the area with the lowest levelesbnomic development; expected
deadweight spending decreases on average by € ¢6.6%0). Though, the effect is not
statistically significant. Outside the Assisted &se deadweight spending is much
smaller at -34% for projects run by a self-employpedson than for other projects. In
Assisted Area 3, deadweight spending decreases thetmumber of employees but
increases with a firm’s turnover; when turnoverr@ases by € 1 million, the expected
deadweight spending increases on average by €Al#hough the impact is statistically

significant, it is small at 1.3%.
<TABLE 6>

The interpretation of the marginal effects of paldubsidies is complicated by the fact
that a marginal change in the subsidy will alsongfgathe intensity of assistance.
Therefore, we have also computed average margffeadte that allow for an indirect

effect on deadweight spending; see equation (AZh@a Appendix. Our calculations

imply that a € 1 000 increase in the amount of jgutlibsidies increases deadweight
spending on average by € 365 (15.8%) in AssistezhAr, € 245 (10.2%) in Assisted
Area 2, € 299 (12.7%) in Assisted Area 3, and € @27%) outside the Assisted Areas.

All these effects are statistically significantlyiffdrent from zerd? Similar

14



computations for project costs imply that a € 1@ @@crease in project costs has a
negative impact on deadweight spending in Assigtezh 1 (- € 237) but a positive
impact in all other areas (€ 242 — € 537). By fistle intensity of assistance has a
significant negative effect on deadweight spendm@ssisted Area 3 and outside the
Assisted Areas;eteris paribusThe negative effect in Assisted Area 2 and thatpe

effect in Area 1 are not statistically significant.

Even after controlling for other factors, deadweigpbending in Assisted Area 1 is
estimated to be much higher for investment and-afaiprojects at 20.9% and 15.9%,
respectively, relative to development projects (€d&). In Assisted Area 3, deadweight
spending is particularly small for start-up proggand outside the Assisted Areas, it is
particularly small for investment projects. No lardifferences exist between project
types in Assisted Area 2. Looking at industry effedeadweight spending tends to be
particularly high for real estate, renting and bess activities, which is the reference
category, while it is small in the wood industrprfexample, the difference across these
sectors in deadweight spending is on average al®0% in Assisted Area 1. In
Assisted Area 2, industry differences are conshligramaller, but again, deadweight
spending is smallest in the wood industry. In AssisArea 3 and outside the Assisted
Areas, the lowest levels of deadweight spendingestenated for the transportation

industry.

Of the regional variables, the average marginatoefbf disposable income is only
significant outside the Assisted Areas; a € 1 Q@ffgase in disposable income per
capita raises expected deadweight spending ongaréra€ 544 (7.3%). It is somewhat
surprisingly that the effect of regional unemploymes significantly negative only in

Assisted Area 3 (positive in Assisted Area 2 antside Assisted Areas). In that same
area (3), the impact of regional R&D expenditureeapected deadweight spending is

positive’®> As we expected, deadweight spending tends to l@ehiduring the
15



beginning of the programme period (year 2000), witiendirections are not stalded
more funding is available. This finding calls forreore careful selection of subsidised

projects over the course of the programme periadijqularly in Assisted Area 3.

Now we turn to the question of whether the sigaific regional differences in
deadweight spending can be explained by differemecgsroject, firm, and regional
characteristics. Table 7 displays the decompositbbrexpected pair-wise regional
differences in deadweight spending; see equatign The decomposition breaks
differences down into explained and unexplained musties. In the first row, Assisted
Areas 1 and 2 are compared. The results imply tifiathe average difference in
expected deadweight spending (€ 2 080), approxljnaé% is explained by the
characteristics under analysis. For all other pase comparisons, a considerably larger
proportion is explained (93.3-99.8%). For examfie, largest difference in expected
deadweight spending (€ 9 347) is almost entireB/{%) explained by the differences
in the observed factors between projects in Assigteea 1 and outside the Assisted

Areas. Robustness checks are reported in the Append

<TABLE 7>

Policy implications

The tendency in EU regional policy is to limit aadle funding and to concentrate on
the least developed regions (see e.gIRMTE, 2006). Thus, we compare current policy
to schemes in which subsidies are reallocated sagons and also diminished in
terms of aggregate size (Table 8). In the alteveasichemes, grants are redistributed
evenly relative to the current level of subsidieégeg to projects. Then, deadweight

spending is predicted for each project, and rediaggregates are computed.

The schemes that reallocate subsidies from develmgmgons to less developed regions

lower deadweight spending. When subsidies are wgvdidtributed from outside
16



Assisted Areas to projects in all assisted areas (ase 2a in Table 8), total deadweight
spending is decreased by 18%. A larger decreasaclseved if subsidies are
concentrated into the most remote regions, i.eAssisted Areas 1 and 2. When these
subsidies are merely distributed to Assisted Arghd decrease is 20.5% (case 2c), and
it is even higher (22.6%) when divided between Arg¢aand 2 (case 2b). Reducing the
amount of subsidies by 50% diminishes deadweighhding by 69.6% if subsidies are
distributed to Assisted Area 1 (case 3b) and byrapmately 54.7% if they are
distributed to Assisted Areas 1 and 2 (case 3ag HAigher decrease in the case 3b
results from greater elasticity of deadweight spemdwith respect to amount of

subsidies in Assisted Area 1 than 2.

<TABLE 8>

Discussion

In this paper, we have estimated the level of dedghw spending across regions in
Finland and have provided explanations for regiatifferences. Based on previous
literature, a relatively high deadweight was expdctthough the literature provided
little insight regarding regional variation. Thusr results provide new information on

the regional allocation of enterprise financing.

First, our descriptive analysis of deadweight spapdshowed substantial regional
differences. In monetary terms deadweight spendsn@n average the highest in
Assisted Area 1 and the lowest outside the Assigtegzhs. This difference is not
explained by the variation in the degree of deadhte(%) but rather by the sizes of
subsidies and projects (€). Thus, allocating mesources to developed areas would

not decrease wasted spending.

Second, our econometric analysis showed regionaatian in the determination of

deadweight spending. These differences were p&tigdarge for variables describing
17



the type of the project and the size and industryhe firm. Thus, the efficiency of
regional business subsidies could be increasedmufing different kinds of projects

in different regions rather than applying natiopatiandated guidelines.

Third, the observed discrepancies explained a itgjaf the pair-wise regional
differences in expected deadweight spending. Oméydomparison between Assisted
Areas 1 and 2 indicates a substantial level of plaxed difference in spending.
Hence, subsidies may be wasted more easily in tksglsrea 1 than in Assisted Area 2.
These differences should be studied more carefallprder to improve allocation

systems.

Finally, we also compared the EU current policyali@rnative schemes that reallocate
subsidies from developed regions to less developgobns. If resources allocated to
business subsidies are to be decreased, the higffeséncy in terms of avoiding
deadweight can be achieved by concentrating su#ssidi these least developed areas.
The negative relationship between deadweight andnauic development is
understandable, since distant locations often gdeoweaker opportunities for private

finance (cf. ELSENSTEINand FEISCHER 2002).

This is the first paper addressing regional diffiees in deadweight spending, and thus,
it has developed new methods for determining oletahdweight spending. One
limitation to our approach is that the results @inbe generalised to all business
projects in Finland due the selectivity of the sdised projects. Our approach can be
seen as complementary to the recent econometattest literature that has been used
to estimate the impact of treatment (subsidy) enttbated (subsidised projects) as well
as the net impact of subsidies (the average tredteféect). The implementation of
micro-econometric treatment models would have meguinformation on a control

group, that is, on projects that were not subsitfideAlthough our data included
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detailed information on subsidised projects, dataaosuitable control group were
missing. However, in an analysis of deadweight, tmomtrol group approach is
problematic in many senses, since non-assisteds fatoh not form a reliable control
group with similar characteristics {8Rey, 1990). One obvious difference emerges
from the fact that they either did not apply or diot obtain regional assistance, and
thus, they probably had no desire to expand thativiaes (ARMSTRONG and TAYLOR,
2000). Second, although our results seem robust to thdemgnted deadweight
measure and computational assumptions regardiniglpdeadweight, a clear limitation
of our approach is that a degree of deadweightdetvd% and 100% must be assumed

for the partial deadweight case.

Conclusion

This paper has provided insight regarding efficieatregional enterprise financing. It
shows that regional business subsidies are nohdetk to be very efficient, since
relatively high wasted spending is accept®dante Higher levels of efficiency could be
achieved by concentrating on projects that caneoiniplemented in the absence of a
subsidy, that is, on projects with zero deadweibfloiwever, even if policies are planned
carefully, deadweight spending is not completelyidable, since the government never
has full information about a firm’s action in thésence of a subsidy. Thus, better
knowledge about deadweight and the attainment gtidri efficiency requires a better
exchange of information from firms, and privateaficiers to the public sector. This can
be done, for example, by developing more efficesreening and information systems;
see the discussion irUNDSTROM and SEVENSON (2009) and AKALO and TANAYAMA
(2009). Trust and knowledge between the publicoseand the firms can also be
improved with long-term relations. Defining an ‘aptable level’ of deadweight would

also require thorough cost-benefit analysis of ®lis, but anything below the
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previously documented average of 50%R¥STRONG and TaYLOR, 2000) could be

interpreted as a positive sign.

Deadweight spending is not unambiguously a negalivey, at least not if the projects
yield positive externalities, such as regional lepér and leverage effects (e.gart
and LENIHAN, 2006). Even in the presence of deadweight spgndirbsidies may have
a variety of direct and indirect positive impacts gional development. However,
subsidies may also slow down necessary restrugt@ama creative destruction (see, for
example, @BALLERO et al, 2009). To achieve a fuller picture of the addetl& of
regional subsidies across different types of aremasfurther evaluation of their
effectiveness and displacement effects is certamdgded. Thus, it is necessary to
consider the trade-off between deadweight spendimythe net effects of subsidised

projects.

Appendix

<TABLE A1>
Computation of average marginal effects

To evaluate the impact of particular explanatorgialdes on the expected deadweight

spending, average marginal effects are computeddiBgrentiating equation (3), the

marginal effect oK™ explanatory variable for a projeci is:

aE(dir |Xir) — > aF)(ylr - J) i
ir J=

where the partial derivativesP, /axi': can be computed as inrREENE (2008, p. 833).

However, equation (Al) is no longer valid for cortipg the marginal effect of subsidy

S, - In that case, it must be computed as a sum oflileet and indirect effects on

deadweight spending using the product rule of cbfidation:

20



aE(dir | X|r 25 P(yll’ ]) + S, 25 aP(y" J) , (AZ)
6 Sr j=1 j=1 aSr

where the computation a@iP, /as” is complicated by the fact that a marginal chainge

the subsidy will also change the intensity of dasise, which is another explanatory
variable. These project-level marginal effects@mmputed as discrete changes for non-
continuous variables (seerEENE, 2008, p. 775). Finally, average marginal effeuts
computed as averages over all projects, as reconedeny @GQMERON and TRIVEDI

(2005, p. 467).
Robustness checks

First, the sensitivity of our descriptive findingsassessed by computing the regional
average of deadweight spending in Table 3 usiregradtive deadweight measures and
computational assumptions on partial deadweightrAative deadweight measures use
self-reports from 221 projects: that is, directf-sslsessment of deadweight and an
indirect measure of deadweight based on grant ceplant possibilities. Alternative

computational assumptions on the partial deadweightime either that reduced scale,
reduced qualitative level and later date all impBfo of deadweight; or that reduced
scale implies 50%, reduced qualitative level inpli®% and later date implies 90% of
deadweight (so called ‘a conservative view’). Theambers are used in place of 25%,
50%, and 75% in equation (1). The findings remaialigatively unchanged. Regardless
of our methodological choices, the average deadwegending (€) was negatively

associated with regional development.

Second, the average marginal effects reported WieT& were also computed using
alternative computational assumptions on the padeadweight. Again, only the
guantity of marginal effects changed; their sigaained the same. Note that as long

as the order of partial deadweight options remainshanged (i.e., the degree of
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deadweight is highest when the project will be iempénted at a later date and smallest
when it is implemented at a reduced scale), thenestimates of the ordered probit

models reported in Table 5, including the probé&bsi P(y, = j) as well as the signs
of the marginal effects in Table 6, do not dependhe assumed magnitude &f. Full

results from the first two robustness checks aeglabvie from the authors upon request.

Third, the decomposition analysis (c.f. Table 7)sweonducted using alternative
computational assumptions. The results are repantdéble A2. For brevity, only the
pair-wise regional differences due to differengesharacteristics are reported. As seen
in columns A.1-A.3, the results are quite robustiite computation of deadweight
spending. Finally, we investigated the role of mmgss/alues that have been imputed for
turnover and number of employees in our analysege bhat 812 projects with missing
values were deleted. Decomposition analysis was @sformed using the alternative
computational assumptions; see results in columis-HB3. Again our conclusions
remain unchanged; apart from the difference betwkeras 1 and 2, a very large
proportion of the regional differences in deadweigirending can be explained by the

observed factors.

<TABLE A2>
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FIGURESAND TABLES

Regional classification

B Assisted Area 1

B Assisted Area 2
Assisted Area 3
Outside Assisted Areas

Fig. 1. National Assisted Areas in 2000—2006 in Finlandtvihe borders of

NUTS3 regions)

Tablel. Frequency distribution of deadweight

Deadweight Number Percentage
(1) Zero deadweight 967 16.8%
(2) Reduced scale 2 264 39.4%
(3) Reduced qualitative level 1640 28.6%
(4) Later date 791 13.8%
(5) Full deadweight 82 1.4%
Total 5744 100%

Notes: The number of observations is given first, follaN®y the percentages.
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Table2. Description of project characteristics by region

Assisted Assisted Assisted Esustztde % All
Area l Area 2 Area 3 Areas
Areas
Project level averages
Public subsidies, € 1 000 63.2 47.5 31.1 21.2 35.6
(197.7) (120.1) (70.0) (25.7) (106.0)
Project costs, € 1 000 209.6 177.4 193.8 91.8 157.8
(685.8) (506.5) (1231.0) (194.5) (790.2)
Intensity of assistance, % 36.0 32.2 27.1 34.9 32.3
(8.5) (9.9) (15.2) (16.3) (14.5)

Aggregate level
Public subsidies, € 1 000 67 959 35554 57 412 o240 204917

Project costs, € 1 000 225303 132668 357836 4030 906 210
Intensity of assistance, % 30.2 26.8 16.0 23.1 22.6
Number of observations 1075 748 1 846 2075 5744

Notes: Standard deviations are given in parentheses biflevineans.

Table3. Deadweight and deadweight spending by region

Outside

Assisted Assisted Assisted Assisted All
Area 1 Area 2 Area 3 Areas
Areas
Distribution of deadweight
Zero deadweight, % 24.6 18.3 14.2 14.6 16.8
Reduced scale, % 38.1 34.1 36.9 44.2 39.4
Reduced qualitative level, % 23.3 30.9 31.3 28.0 .628
Later date, % 11.5 16.3 17.0 11.2 13.8
Full deadweight, % 2.5 0.4 0.5 2.0 1.4
Total, % 100.0 100.0 100.0 100.0 100.0
Average project-level 32.3 36.6 38.2 35.5 35.9
deadweight spending, % (26.0) (24.6) (23.8) (23.5) (24.3)
Average project-level 16.9 14.7 10.5 7.4 11.1

deadweight spending, € 1 000(57.1) (34.4) (22.5) (11.5) (31.4)

golt"’(‘)'odoeadwe'ght spending. 151616 10977.2 19466.4 15456.6 64 0617

Number of observations 1075 748 1 846 2 075 5744

Notes: Standard deviations are given in parentheses biflevneans.
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Table4. Definitions of variables

Variable Definition

Firm characteristics

New firm 1 if the project is implemented by a nemnfthat is up and running in the
subsidy year (definition by Statistics Finland)ptherwise.

Self-employed 1 if the project is implemented kge#f-employed person; 0, otherwise.

Employee$ The number of employees in the firm.

Turnover of firnff  Annual turnover of firm (€ millions).
Project characteristics

Project costs Total project costs (i.e., the pustitacost of the fixed assets) as estimated
by the firm in its subsidy application (€ 10 000).

Public subsidy Amount of public subsidy to the Inesis project (€ 10 000).

Intensity of Ratio of the public subsidy to the project cost3.(%
assistance

Investment project 1 if the project is an investt@oject; 0, otherwise.
Start-up project 1if it is about starting up aibess; 0, otherwise.

Development 1 if it is a development project (enhancing competness or

project internationalisation of enterprise); 0 otherwisefdrence)

Industry

Metal 1 if the project is manufacturing of fabtied metal products; 0 otherwise.

Wood 1 if the project is manuf. of wood and of prots of wood and cork, incl.
furniture, or of articles of straw and plaiting maals; O otherwise.

Other 1 if the project is in another manufacturing inadygincluding textiles,

manufacturing rubber and plastic products, food products and ages); 0 otherwise.

Trade 1 if the project is in wholesale and retaitle, repair of motor vehicles,
motorcycles and personal and household goods,telshand restaurants;
0 otherwise.

Transport 1 if the project is in transport, storagel communication, or financial

intermediation; O otherwise.

Business services 1 if the project is in real esta&nting, and business activities; O otherwise.
(reference)

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

Regional characteristics

Unemployment  Unemployment rate (%) in the NUTS4 region wherefiitme is located.
rate Source: Ministry of Employment and the Economy.

Disposable incomeDisposable income (€ 1 000) per capita in the NUTEgdon where the firm
is located. Source: Statistics Finland.

R&D expenditure Research and development expenditure (€ 1 00@)gmata in the NUTS4
region where the firm is located. Source: Stasskmland.

Locatior?

Assisted Area 1 1 if the project is implementethie National Assisted Area 1; 0, otherwise.
Assisted Area 2 1 if the project is implementethie National Assisted Area 2; 0, otherwise.
Assisted Area 3 1 if the project is implementethie National Assisted Area 3; 0, otherwise.

Outside Assistancel if the project is implemented outside Nationaigted Areas 1-3; 0,
Areas otherwise.

Notes: Only projects of private firms are included. Dalao include four year dummies (2000—2003)
that describe when funding was granted. Industnprdies have been created using the TOL
2002 industrial classificatioR) Observations with missing information have beentiteg.” See
Ministry of Justice (2000) for a description of tAssisted Areas; see also Figure 1.
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Tableb.

Parameter estimates of the ordered probit models

Variable Assisted  Assisted  Assisted A(\)sustlsslt(i: % All
Area 1l Area 2 Area 3 Areas
Areas
New firm -0.090 -0.030 -0.078 0.000 -0.030
Self-employed -0.092 0.228 -0.143 -0.600*** -0.205***
Employees 0.000 -0.002 -0.003* 0.002 0.000
Turnover of firm 0.015 0.019 0.023** -0.004 0.011*
Public subsidy -0.054**  -0.055* -0.018** 0.013 -0
Project costs 0.013** 0.010 0.000 -0.003 -0.001
Intensity of assistance 0.013 -0.009 -0.012* -0.018** -0.016***
Investment projeét 0.246 -0.063 0.001 -0.247 -0.179**
Start-up project 0.188 0.102 -0.265** 0.097 -0.009
Metal -0.191* 0.034 -0.109 -0.055 -0.100**
Wood’ -0.412** -0.178 -0.144 -0.061 -0.182***
Other manufacturiffy  -0.211** 0.010 -0.158* 0.010 -0.098**
Trad@ -0.142 0.078 -0.105 -0.100 -0.047
Transport -0.208 0.031 -0.381 -0.174 -0.122
Other industrie’s -0.282* -0.106 0.036 0.069 -0.022
Unemployment rate -0.011 0.026**  -0.039** 0.037*** 0.014**
Disposable income -0.162 -0.056 -0.009 0.119***0.040**
R&D expenditure -0.017 -0.076 0.221**  -0.046 0.002
2000 0.076 0.086 0.234* 0.073 0.176***
2001 -0.198 -0.053 0.031 0.178** 0.054
2007 -0.167 -0.133 0.057 0.125 0.026
Threshold parameters
K, -2.460 -1.551 -2.149*** (0.308 -0.934***
K, -1.425 -0.560 -1.012 1.617** 0.203
K, -0.644 0.379 -0.077 2.532** 1.089***
K, 0.281 2.115* 1.581** 3.478** 2. 271***
Log-likelihood -1 469.38 -995.77 -241455 -27@.2 -7712.38
Number of 1075 748 1846 2075 5 744

observations

Notes: The dependent variable is the level of deadwdihh?, 3, 4, 5) in projedt Estimated parameters
are reported. Significance levels are based onstattandard errors. Definitions of variables are
given in Table 4. * (**, **) = statistically sigrficant at the 0.10 (0.05, 0.01) lev&IReference
project category is development proje®treference industry is business servicéseference

year is 2003.
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Table6.

Average marginal effects on deadweight spendinf@00)

Variable Assisted  Assisted  Assisted ,Ssustisstccie % All
Area 1 Area 2 Area 3 Areas
Areas
New firm -1.158 -0.291 -0.499 -0.001 -0.221
[-6.6%)] [-1.9%)] [-4.5%)] [0.0%] [-1.9%)]
Self-employed -1.175 2.240 -0.906 -2.544%%*-1 481***
[-6.8%)] [14.5%] [-8.2%)] [-33.9%)] [-12.7%)]
Employees 0.004 -0.016 -0.018* 0.010 0.001
(10 persons) [0.0%] [-0.1%)] [-0.2%)] [0.1%] [0.0%]
Turnover of firm 0.189 0.187 0.147* -0.019 0.082
(€ million) [1.1%)] [1.2%)] [1.3%)] [-0.3%)] [0.7%]
Public subsidy -0.699** -0.537 -0.112 0.061 -0.046
(€ 10 000) [-4.0%)] [-3.5%)] [-1.0%)] [0.8%] [-0.4%)]
Project costs 0.171* 0.097 -0.002 -0.013 -0.009
(€ 10 000) [1.0%] [0.6%)] [0.0%)] [-0.2%)] [-0.1%)]
Intensity of assistance 0.170 -0.091 -0.078* -0.082*** -0.121***
(%) [1.0%)] [-0.6%)] [-0.7%)] [-1.1%)] [-1.0%)]
Investment projeét 3.079 -0.613 0.006 -1.109 -1.331**
[20.9%] [-3.9%)] [0.1%] [-14.5%)] [-10.7%)]
Start-up projeét 2.336 1.003 -1.662**  0.449 -0.071
[15.9%] [6.3%)] [-15.0%)] [5.9%] [-0.6%]
Metaf -2.562* 0.331 -0.699 -0.251 -0.746**
[-12.7%)] [2.1%)] [-6.0%)] [-3.4%)] [-6.1%)]
Wood’ -5.347+  -1.723 -0.922 -0.276 -1.349***
[-26.7%)] [-10.9%)] [-7.9%)] [-3.7%)] [-11.0%)]
Other manufacturirfy -2.826* 0.099 -1.013* 0.048 -0.734**
[-14.1%)] [0.6%] [-8.7%)] [0.6%] [-6.0%)]
Trade -1.925 0.760 -0.672 -0.453 -0.354
[-9.6%)] [4.8%)] [-5.8%)] [-6.0%)] [-2.9%)]
Transport -2.786 0.299 -2.409 -0.780 -0.911
[-13.9%)] [1.9%] [-20.7%)] [-10.4%)] [-7.4%)]
Other industrie’s -3.740* -1.025 0.232 0.318 -0.163
[-18.6%)] [-6.5%)] [2.0%)] [4.2%] [-1.3%)]
Unemployment rate (%) -0.138 0.250**  -0.246**  0.167*** 0.101**
[-0.8%)] [1.6%] [-2.2%)] [2.3%)] [0.9%]
Disposable income -2.101 -0.549 -0.057 0.544*** (0.298**
(€ 1 000, per capita) [-12.2%)] [-3.5%)] [-0.5%)] [7.3%] [2.6%]
R&D expenditure -0.224 -0.735 1.408** -0.210 0.011
(€ 1 000, per capita) [-1.3%)] [-4.7%)] [12.8%] [-208 [0.1%)]
2000 1.010 0.840 1.491* 0.328 1.298***
[5.5%] [5.4%] [14.5%)] [4.8%)] [11.8%)]
200 -2.532 -0.517 0.195 0.804** 0.395
[-13.9%)] [-3.3%)] [1.9%] [11.7%] [3.6%]
2002 -2.152 -1.288 0.358 0.562 0.190
[-11.8%)] [-8.3%)] [3.5%] [8.2%] [1.7%]
E(y|x) 16.804 14.724 10.645 7.457 11.170

Notes: Marginal effects have been computed as averages abgervations using equation (A1) in the
Appendix. Average percentage changes in expectadwigght spending are given in square brackets
below. Definitions of variables are given in Talle* (**, ***) = statistically significant at the .0
(0.05, 0.01) level. Significance levels are based@80 bootstrap sample® Reference project category
is development project reference industry is business serviceeference year is 2003.
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Table7. Decomposition of pair-wise regional difference®kpected deadweight

spending (€)

Due to differences

Two regions ; Unexplained Total
in observed . .

compared e difference difference

characteristics
Area 1l & Area 2 € 952 (45.8%) €1128 (54.2%) € 2 680(100%)
Area 1l & Area 3 €5744  (93.3%) € 415 (6.7%) €6 159 (100%)
Area 1l & Outside €9319 (99.7%) €29 (0.3%) €9347 (100%)
Area 2 & Area 3 €3957 (97.0%) €122 (3.0%) €4079 (100%)
Area 2 & Outside €7 250 (99.8%) €17 (0.2%) €7267 (100%)
Area 3 & Outside €3 073  (96.4%) €115 (3.6%) €3188 (100%)

Notes: Figures have been computed using equation (4jfendarameters reported in Table 5 (averages
over observations). Row percentages are reportpdrientheses. Area 1, 2, 3 = Assisted Area 1,
2, 3; Outside = Outside Assisted Are3sAverage deadweight spending in Assisted Area 1 —
Average deadweight spending in Assisted Area 2, €.
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Table8. Estimated regional deadweight spending with a#teve policy schemes

(€ 1 000)
. . . Outside
. Assisted Assisted Assisted ;
Policy schemes Area 1 Area 2 Area 3 A;f(l;tgd Total

(1) Current policy

Public subsidies 67 959 35544 57 412 44 002 a04 9
Deadweight spending 18 065 11 013 19 651 15473 2084
(2a) Redistribute grants from Outside Areas to #tesi Area 1, 2 and 3

Public subsidies 86 542 45 263 73111 0 204 917
[+27.3%] [+27.3%] [+27.3%] [-100%] [0%]
Deadweight spending 18 421 11 155 23 053 0 52 629

[+2.0%)] [+1.3%] [+17.3%] [-100%] [-18.0%]
(2b) Redistribute grants from Outside Areas to #tesi Area 1 and 2

Public subsidies 96 850 50 655 57 412 0 204 917
[+42.5%)] [+42.5%] [0%] [-100%] [0%]
Deadweight spending 19 053 10 966 19 651 0 49 670

[+5.5%] [-0.4%)] [0%] [-100%] [-22.6%)]
(2c) Redistribute grants from Outside Areas to #iesi Area 1

Public subsidies 111 961 35544 57 412 0 204 917
[+64.7%)] [0%] [0%] [-100%] [0%]
Deadweight spending 20 393 11 013 19 651 0 51 058
[+12.9%] [0%] [0%] [(100%]  [-20.5%)]
(3a) Reduce the amount of grants by 50% and digiikhem all to Assisted Area 1 & 2
Public subsidies 67 273 35185 0 0 102 458
[-1.0%] [-1.0%] [-100%] [-100%]  [-50.0%]
Deadweight spending 18 094 10993 0 0 29 086

[+0.2%)] [-0.2%)] [-100%] [-100%] [-54.7%)]
(3b) Reduce the amount of grants by 50% and digithem all to Assisted Area 1

Public subsidies 102 458 0 0 0 102 458
[+50.8%] [-100%] [-100%] [-100%] [-50.0%]

Deadweight spending 19 496 0 0 0 19 496
[+7.9%)] [-100%] [-100%] [-100%] [-69.6%]

Number of observations 1 075 748 1846 2075 5744

Notes: Regional aggregates are given. They are basetieoproject-level simulations using equation
(3). Percentage changes relative to the curremtypate given in square brackets below. In the
alternative schemes, grants are redistributed guethtive to the current amount of subsidies
given to the project.
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Table A1l. Mean values of variables by region

Variable Assisted Assisted Assisted A(\)sustlsslt(i: % All
Areal Area2 Area3 Areas
Areas
Firm characteristics
New firm 0.247 0.241 0.218 0.252 0.239
Self-employed 0.041 0.064 0.074 0.041 0.054
Employeegpersons) 16.893 13.304 17.099 15.818 16.103
Turnover of firm (€ millions) 1.681 1.423 1.996 1.729 1.766
Project characteristics
Public subsidy (€ 1 000) 63.218 47.519 31.101 A.20 35.675
Project costs (€ 1 000) 209.585 177.363 193.844 91.761 157.767
Intensity of assistance 35.895 32.057 27.087 34.899 32.205
Type of project
Investment project 0.647 0.715 0.621 0.315 0.528
Start-up project 0.265 0.242 0.295 0.510 0.360
Development project (ref.) 0.087 0.043 0.083 0.175 0.112
Industry
Metal 0.252 0.154 0.317 0.219 0.248
Wood 0.143 0.205 0.150 0.087 0.133
Other manufacturing 0.249 0.194 0.243 0.293 0.256
Trade 0.041 0.134 0.044 0.053 0.058
Transport 0.020 0.059 0.007 0.014 0.019
Business services (ref.) 0.221 0.143 0.170 0.263 0.210
Other industries 0.073 0.112 0.069 0.071 0.076
Regional characteristics
Unemployment rate 17.840 18.127 14.969 11.164 14.543
Disposable income 11.598 11.038 12.121 13.536 9B2.3
R&D expenditure 0.295 0.183 0.349 1.119 0.595
Year
2000 0.371 0.405 0.356 0.312 0.349
2001 0.337 0.324 0.306 0.348 0.329
2002 0.207 0.190 0.230 0.228 0.220
2003 (ref.) 0.085 0.082 0.108 0.112 0.102
Number of observations 1075 748 1 846 2 075 5744

Notes: Definitions of variables are given in Table®Observations with missing information have been
imputed by regressing turnover and number of engdeyon the remaining variables.
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Table A2. Robustness checks of the pair-wise differencestdulifferences in
observed characteristics (%)

Alternative specifications

Two regions compared

Al A2 A.3 B.1 B.2 B.3
Area 1 & Area 2 458% 58.4% 61.3% 40.8% 52.6% 52.9%
Area 1l & Area 3 93.3% 99.9% 100.9% 98.1% 102.3% .8%2
Area 1 & Outside 99.7% 111.6% 106.8% 102.6% 111.9% 107.6%
Area 2 & Area 3 97.0% 109.2% 102.6% 88.3% 103.1% 95.4%
Area 2 & Outside 99.8% 116.6% 105.3% 99.5% 115.49%5.2%
Area 3 & Outside 96.4% 116.3% 101.1% 98.2% 115.8% 102.4%
Imputed missing valués yes yes yes no no no

Notes: 1-3 indicate alternative assumptions about thepcation of deadweight spending: 1) reduced
scale implies 25%, reduced qualitative level inplig0% and later date implies 75% of
deadweight; 2) they all imply 50% of deadweightif8y imply 50, 70, and 90% of deadweight,
respectively? Missing values are imputed for a firm’s turnovedammber of employees.
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Notes

! Besides project additionality, output additionglitnput additionality, behavioural
additionality and cognitive capacity additionalidye also recognized in the subsidy
literature (see BVENPORTet al, 1998; GORGHIOUet al, 2002).

2 Displacement occurs if a subsidized project resazivity elsewhere in the economy
(TERVO, 1989, 1990).

% Deadweight spending may also occur in the casepdyable grants, i.e., loans and
guarantees. However, in monetary terms, the p@elotor loss is not that critical if the
subsidy is refunded with interest to the publiadsec

* A micro-sized (small-sized, medium-sized) entesris an enterprise that employs
fewer than 10 (50, 250) persons, has an annuabvarnnot exceeding € 2 (10, 50)
million or an annual balance sheet total not exicepé 2 (10, 43) million, and fulfils
the characteristics depicting the autonomy of aterprise (EPROPEAN COMMISSION,
2003).

®> The Ministry of Trade and Industry only makes finig decisions in cases in which
the cost of an investment project exceeds € 1.[fomil

® Although strong economic growth temporarily slovelnivn in Finland in 2000-2003,
the profitability of enterprises remained positared largely unchanged (seeaSISTICS
FINLAND, 2004;0ECD,2009).

" One hundred public sector projects were excludsu the analysis.

® Possible bias problems in deadweight measuresdm®ussed in @kiLA and
HAAPANEN (2009).

® We have missing values for turnover or the numbéremployees for 812
observations. These missing values were imputedgupredicted values from two
regression models in which turnover and the nunabemployees were regressed on
the remaining variables in the data.
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9 The LR test compares the sum of the log-likelitmotithe regional models with the

log-likelihood for the entire country. The? (75 distributed test statistic was 2648

0.001). We also estimated parameters in column detiher with three regional
dummies, but the specification was rejected in fa\af columns 1-44< 0.001).

1 Our additional analyses show that elasticity afd¥eeight spending is close to one in
Assisted Area 1. That is, a 1% increase in theipwwoibsidies is on average associated
with a 1.03% increase in deadweight spending.llother regions, elasticity is between
0.60% and 0.76%.

12\We also used the NUTS4 population as an additierglanatory variable. However,
because it was not significant in any of the reglanodels and did not alter the results,
we decided to drop it from the final specification.

13 For further details on the estimation of treatmefifects and other recent advances in
econometric methods, sean@RIST and RBscHKE (2009). Problems related to sample
selection are also discussed INnREGNE (2008, Ch. 24.5). Regarding other
methodological approaches available for the evalnabf deadweight, including the
cost-benefit analysis (e.g. REN 2007), see the discussion and referencesENHAN
and HART (2004, 2006). The net impacts of subsidies arent®¢ investigated with

treatment models by ANGASHARJIU (2007) and MLE et al. (2008).
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