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Abstract

This paper aims at assessing the effectiveness of public measures put in place to support
Small and Medium-Sized Enterprises (SMESs) in the Brussels-Capital Region in Belgium over
the period 2004-2009. We focus our attention on three types of measures, namely research
and development subsidies, loans, and equity capital. Effectiveness is measured in terms of
employment creation in the short-term (over a one-year interval) and by means of a relative
difference-in-difference approach. To bring out the moderating effect of the three measures
examined, we employ dummy variables in a comparative or quasi-experimental research
design involving a control group selected beforehand through a propensity-score matching
procedure. The results obtained reveal that the three measures examined were overall
effective over the period of study and that subsidies on average led to better results, followed
respectively by loans and equity capital. This result shows in particular that the type of
measure used by governments to support firms determines the results of their intervention in
the SME sector.
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1. Introduction

Government support towards SMEs has become a common practice in many countries
in the world and in the European Union in particular. This support can be explained on the
one hand by the fact that SMEs encounter many difficulties to access resources on the market
as opposed to large firms, and on the other, by the important role these firms play in terms of
employment creation, value added creation, and innovation (Schumpeter 1934; Stiglitz and
Weiss 1981; Minniti 2008; Mason 2009; Birch 1987; Davidsson et al. 2006; Lopriore 2010;
Shane 2003). Although government intervention is necessary, the important question that is
commonly raised is whether or not this intervention actually meets its intended objectives
given that it implies a certain cost. Answering this question amounts to showing whether or
not government intervention has a positive, a negative, or no effect on its beneficiaries as on
the society as a whole.

Recently, a new stream of thought has emerged in which the reflection is more about
how governments can improve the effectiveness of their interventions in the SME sector. In
other words, current research efforts are more about the means and strategies to deploy in
order to implement policies that are likely to succeed rather than those that are likely to fail
(Storey 1994; Robson et al. 2009; Cincera et al. 2009). Indeed, the problem with ineffective
policies or those that fail is that in most cases they imply non-negligible deadweight losses to
governments as they can accentuate public deficit in a counterproductive way, leading to
negative consequences on the social and economic ground (Storey 1994; Bergstrom 2000;
Curran 2000).

In the present paper, we bring a piece of puzzle to the reflection on how government
effectiveness can be improved by analyzing the influence of the type of measures used by
public authorities to support the SME sector. To achieve this, we focus on Research and
Development (R&D) subsidies, loans, and equity capital granted in the Brussels-Capital
Region. We define effectiveness in terms of employment creation and this because
employment creation has become the focus of attention of many governments in the world
and the academic circle as well. Actually, employment creation generates increased income
for workers, something beneficial on the economic and social ground (Birch 1987; Audretsch
2002; Davidsson and Henrekson 2002).

From all that has been previously said, the research question we ask is the following:
Among R&D subsidies, loans, and equity capital, which one(s) turn out to be more or less

effective in terms of employment creation when supporting SMEs?



To answer this question, we use a comparative or quasi-experimental research design.
This design relies on building a counterfactual or control group before estimating the
effectiveness (or effect) of the three measures examined (Rubin 1974; Cochran and Rubin
1973; Heckman et al. 1979; Blundell and Dias 2009). The rationale behind building a control
group is to mitigate any differences in the observable characteristics of the beneficiary group
and the control group, differences that might be correlated to the outcome variable (Almus
and Czarnitzki 2003; Shenyang and Fraser 2015; Gertler et al. 2011). A technique commonly
employed in the evaluation literature to build the control group is propensity-score matching,
which is also used in this study. After matching, we compare the subgroups of beneficiaries to
the same control group through a regression model in which we use dummy variables or
treatment indicators to capture the effect of the three measures examined. In addition, we use
the relative difference-in-differences approach to measure the outcome variable given the
panel structure of our database (Stephen and Kevin 2007; Gruber and Poterba 1994). We also
opt for the difference-in-differences specification in order to mitigate potential macro effects
over time and the effect of unobservable individual characteristics that might exist between
the beneficiary group and the control group (Heckman et al. 1979; Blundell and Dias 2009;
Nichols 2007).

The present article contributes to current knowledge in a sense that it puts in
perspective a new determinant of government effectiveness namely the type of measure used
to assist firms. In addition, it contributes to enrich the literature on the scientific evaluation of
SME policies by considering the context of the Brussels-Capital Region in Belgium. After
these introductory words, the remainder of the paper is organized as follows: section 2
presents the theoretical background and the hypotheses of the study; section 3 gives more
details on the data and methodology used to answer the research question, section 4 presents

the main results; and finally, section 5 concludes and gives some tracks for future research.

2. Theoretical background and hypotheses

“SMEs and public policies” is far from being a new topic. During the past decades,
many researches have been dedicated to the topic, approaching it through different angles
which can be summarized in two streams of thought. On the one hand, there are those who try
to know whether or not public policies are effective, and who form the majority of studies
conducted so far (Storey 1994; Bergstrom 2000; Craig et al. 2007; Zecchini and Ventura
2009; Hewitt-Dundas and Roper 2010; Norrman and Bager-Sjégren 2010).



On the other hand, there are those who seek to know if and how government
effectiveness can be improved (Storey 1994; Minniti 2008; Bowen and De Clercq 2008;
Robson et al. 2009; Mole et al. 2009; Norrman and Bager-Sjogren 2010). Amongst
researchers in this area, the most influential is probably Storey (1994), who postulates that
design and implementation of effective policies in the SME sector require an understanding of
factors contributing to the birth, growth, and failure of these firms. According to him, taking
into account such factors when designing and implementing policies could improve the
effectiveness of government intervention, thereby, improving social and economic
development. In the same line of thought, Robson et al. (2009) and Cincera et al. (2009)
consider that governments should improve the effectiveness or efficiency of their
interventions in the economy in general notably because of the scarcity of public resources,
which nowadays is strengthened by the increased needs stemming from the population and a
growing tax competition amongst countries. To achieve this, governments should increase
their attention on the use of public money and on analyzing the main factors affecting or
determining the effectiveness of their interventions. It is important to analyze such factors so
as to improve the results of government policies or limit deadweight losses (in case of
ineffectiveness) which could accentuate public deficit in a counterproductive way and reduce
governments’ leeway on the social and economic ground (Storey 1994; Bergstrom 2000;
Curran 2000).

Exploring the literature, we have noticed that very few studies have been conducted so
far on factors susceptible to influence the effectiveness of government intervention in favor of
firms. Amongst the factors analyzed (generally through macro-level studies) there are for
instance Gross Domestic Product, the regulatory conditions for doing business (Robson et al.,
2009), the role played by private investors in general (Mole and Bramley 2006; Mason 2009),
the number of times government support is granted (Eshima 2003; Norrman and Bager-
Sjogren 2010), the intensity or amount of that support (Bergstrom 2000; Mole and Bramley
2006), its timing (Bergstrom 2000), the degree of corruption existing in Administrations, and
the complexity of the rules of the regulatory framework to get public aids (Baumol 1990;
Wagner and Sternberg 2004; Minniti 2008; Bowen and De Clercg 2008). In the present study,
we bring our contribution to the reflection by showing (through a micro-level study) the
influence of the type of measures used by governments to support SMEs. The general
assumption behind this study is that the specificities of each type of measure might determine

the performance of their respective beneficiaries in reference to the control group.



Among the three types of public funding schemes considered in this study, subsidies
are generally considered as being relatively more advantageous for firms. The advantage of
subsidies is linked to the fact that in principle they imply no cost for the beneficiaries since
they are not reimbursable as opposed to loans and equity capital (Zahariadis 1997). Saying
that subsidies imply no cost is an understatement. In fact, firms which apply for this type of
financing, as for loans and equity capital, generally bear administrative or tax costs related to
their application. Given that these costs are borne by each firm applying for government
support, they cannot play as an element of differentiation between the three measures
examined. Thus, we consider only the reimbursement obligation as an element of

differentiation and formulate our first hypothesis as follows:

H;: beneficiaries of subsidies are on average more successful than beneficiaries of loans and
beneficiaries of equity capital.

To hypothesize the difference between loans and equity capital, we use four theoretical
concepts: the time frame, the entrepreneurial finance literature on the importance of resource
acquisition, the trade-off theory, and the agency theory. Concerning the time frame, capital
(which generally is injected through the acquisition of new equities) is reimbursable within a
longer time frame). Accordingly, capital financing is supposed to be relatively more
advantageous for firms than loans, which are reimbursable within a closer time frame (1, 5, or
10 years for instance). In addition, capital financing might contribute more to the value of
beneficiary firms as they do not imply direct financial charges (like interest charges) contrary
to loans.!

In the entrepreneurial finance literature, it is generally admitted that capitalization has
a positive effect on the new venture’s performance. Therefore, new ventures with more capital
compared to loans are more likely to survive, grow and become profitable because capital
provides a buffer that they can use to respond to adverse circumstances (Shane 2003). The
positive impact of capital on small business performance was confirmed in an empirical study
by Bruderl and Preisendorfer (1998) on German ventures, who showed that the amount of
start-up capital invested in a venture, was positively correlated with sales and employment

growth. The same result was found by Manigart et al. (1999) on Belgian firms.

! We do not consider transaction costs here because we assume that these costs are borne by firms for the two
types of financing as they come from the same source which is the government.



In the entrepreneurial finance literature the importance of loan or debt financing seems
to be minimized something in contradiction with the trade-off theory. According to this
theory, debt financing exerts a leverage effect on the value of an indebted firm contrary to a
firm without debt. A loan is relatively more advantageous for firms owing to tax economies
linked to the deductibility of interest charges. In this point of view, the more indebted a firm
is, the less income tax it will pay (Modigliani and Miller 1963; Fama and French 2002;
Brealey et al. 2006). However, the relative advantage of debt financing has to be nuanced, to
the extent that it would be difficult to imagine that the value of a firm increases infinitely with
tax advantages related to debt if one takes into account the costs of financial distress related to
a high level of debt.

In line with the trade-off theory, the agency theory also considers that debt financing
has a relative advantage over equity financing. The tenors of this theory are Jensen and
Meckling (1976) and Jensen (1986), whose main argument is that debt can allow reducing
agency costs or costs related to conflicts of interest that might occur between the stakeholders
of the firm (shareholders and managers for instance). In the agency theory, the firm is
conceived as a system of rational agents where everyone would like to maximize his own
interest before the firm. Debt contributes to reduce agency costs by imposing a discipline on
managers so that they do not make useless expenses like those tending to deplete the free cash
flow on unjustified perquisites. Likewise, debt can drive managers to launch only positive net
present value projects, in the sense that they realize the constraint to pay back the debt. In
these conditions, it is expected that debt contributes to increase the value of the firm (Jensen,
1986).

Considering the time frame, the entrepreneurial finance literature, the trade-off theory,
and the agency theory, it is very difficult to say a priori that equity capital is relatively more
advantageous than loans and vice versa. Actually, the time frame and the entrepreneurial
finance literature are more in favor of equity capital whereas the trade-off and the agency
theories are more in favor of loans. Therefore, we cannot expect that beneficiaries of equity
capital will potentially be more successful than beneficiaries of loans, and reciprocally.

Summarizing on all this, we can formulate another hypothesis as follows:

H,: beneficiaries of loans on average perform the same as beneficiaries of equity capital.



3. Data and Methods

The results presented in this study are based on data that were collected in the
Brussels-Capital Region in Belgium over the period 2004-2009. These data include on the one
hand information on the group of firms which benefited from the three governmental
measures examined (or treatment group), and on the other, information on a group of more or
less similar non-beneficiaries (or control group). The data were collected in three steps.

The first step consisted in forming the list of beneficiaries of the three measures
examined. This list was formed by exploiting the databases of regional institutions (the
Institute for Research and Innovation in Brussels for subsidies, the Brussels Regional
Investment Company for equity capital and loans). In this list there was information on the
names of beneficiaries, the type of measures they received, and the amount of support they
received. The number of beneficiaries was 162 in total, with 16 beneficiaries of subsidies, 81
beneficiaries of capital, and 65 beneficiaries of loans. The group of beneficiaries represented
approximately 38% of total direct financial support to firms in the Brussels Region over the
period of study. This representativeness rate is relatively higher compared to those reported in
previous studies which are 34.3% (Mole et al., 2009), and 34.5% (Hewitt-Dundas and Roper
2010) on average. It is worth recalling that we considered only direct financial support in the
calculation of the representativeness rate of the sample. That is, we did not include soft or
indirect support (like business advice or consultancy), public guarantees, and the services of

incubators (infrastructural measures). In Table 1 we present the calculations that were made.

Table 1: Determination of the representativeness rate of the sample

Total amount by year (rounded figures, in millions of euros)

Type of support 2004 2005 2006 | 2007 2008 2009 Total | Mean

R&D subsidies 7 6 I 12 Il 10 57 9.50

Capital + Loans 3 8 18 24 I5 23 9l 15.17
reported inthe Bruseee Regen| 17 | 22| 2| 2 | 25 | 2 | ik 29
Total direct financial support 29 36 50 58 5| 62 286 476

reported in the Region (2)
Total direct financial support

considered in our sample 9 13 17 27 16 26 108 18
(Subsidies+capital+loans) (I)

Representativeness rate of the sample : Total (I)/Total (2) or Mean (1)/Mean (2) 0.378 | 0.378

Sources: Annual reports of the Institute for Research and Innovation in Brussels, of the Brussels Regional
Investment Company, and of the Belgian Science Policy Office from 2004 to 2010, and own calculations.
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The second step of data collection consisted in gathering data on the economic and
financial characteristics of the beneficiaries (sector of activity, number of employees, size,
age, cash-flow, more-than-one-year financial debt, etc.). These data were collected by
exploiting the database BELFIRST of the National Bank of Belgium. BELFIRST is a
database containing detailed economic and financial information over all the companies
incorporated under the Belgian law.” The database contains a wide variety of variables such as
firms’ age, sector of activity, number of employees, cash-flow, financial debt, total asset,
turnover, etc.

The third step of data collection consisted in selecting the potential control group or
reservoir of non-beneficiary SMEs that would be used afterwards for matching. This potential
control group was selected from the database BELFIRST and made of SMEs (as the
beneficiaries) respecting two criteria. First, they had to be active in the Brussels Region, and
second, they had to be active in sectors of activity similar to those of the beneficiaries (i.e.,
life sciences, biotechnologies, ICT, transport & environment, services, food & textile). This
first matching was made in order to reduce the potential selection bias between the group of
beneficiaries and the control group. It led to a potential control group of 3297 firms.

Once the potential control group was formed, we matched it with the group of
beneficiaries so as to obtain the final control group of the study. Matching was made in order
to further reduce selection bias which could be a source of endogeneity in our analyses
(Heckman 1979; Heckman, Ichimura, and Todd 1997; Rosenbaum 2002). As a reminder,
selection bias generally comprises two parts. The first is determined by the individuals (firms)
deciding to participate in a public program and the other is coupled to the program
administrators and their skills in selecting which applications to accept. Both components
imply that selection into the program is not random. By having data on both the beneficiaries
and the non-beneficiaries we can reduce the problem of selection bias. The presence of
selection bias implies a problem isolating whether the effect of the program is coupled to the
treatment per se — financial support in our case — or to the characteristics of the firms treated.
In other words, selection bias might imply overestimation of the treatment effect of the
program, since the program officials have been able to ‘pick winners’, which might have been
successful even without government support (Jaffe 2002; Norrman and Bager-Sjogren 2010).
Another way of looking at this selection process is to consider that beneficiary firms present
two linked dimensions: the treatment or support received and their proper characteristics,

? Data contained in BELFIRST are produced by the Bureau Van Dijk. More details on how to access this
database are available on the website of the Bureau: info@bvdinfo.com.
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which might be confounded to the effect of the treatment per se. The role of matching is to
mitigate the influence of the characteristics of beneficiaries by contrasting them with a more
or less similar control group. To bring firms together, we used propensity score matching.
Operationally, this technique consists in selecting more or less similar beneficiaries and non-
beneficiaries conditional on a set of covariates, which are summarized through a single
covariate called the propensity score (Rosenbaum and Rubin 1983, 1985; Becker and Ichino
2002; Leuven and Sianesi 2003).

Besides the firm’s size, its location in the Brussels region and the sector of activity, we
used firms’ age, equity, financial debt, and cash-flow as covariates to run the matching. The
age of firms was chosen for matching as beneficiaries of equity capital were more likely to be
younger than the other categories of SMEs. Actually, in the Brussels Region equity capital is
generally granted to firms in the start-up stage so as to increase their long-term financial
resources directly and reduce their dependency vis-a-vis external investors (like private
venture capitalists or business angels) (Capron and Hadjit 2007; Council for the Brussels
Region Scientific Policy 2009). Likewise, loans are also granted to SMEs on the basis of the
age or experience of their managers. Actually, loans are granted to experienced entrepreneurs
who would like to launch a whole-new product or service. Accordingly, SMEs which
benefited from loans are likely to be older or more mature than the other categories of SMEs.

We chose equity as a matching variable because beneficiaries of subsidies as of equity
capital were more likely to exhibit higher equity stocks than the other categories of firms.
Financial debt was chosen as a matching variable because we assumed that firms which
benefited from loans were likely to be relatively more indebted than the other categories of
firms. Finally, cash-flow was used as a matching variable to further balance the group of
beneficiaries and the control group. To make sure these four covariates were good candidates
for matching, we ran a Probit regression to determine whether the two groups of firms were
significantly different. This regression showed that the two groups were actually different as
assumed.® After these preliminary checks, we ran matching which finally led to a sample of
324 firms with 162 beneficiaries and 162 non-beneficiaries. The tables and graphs illustrating
the contrasts and similarities between the non-beneficiary group and the beneficiary group

before and after matching are presented in appendices 1 and 2.

* More details are available upon request.
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After matching, we proceeded with the regression analysis. The model used to run the
regression is very close to those used in previous evaluation studies (Craig et al. 2007; Mole
et al. 2009; Lambrecht and Pirnay 2005; Norrman and Bager 2010; Hewitt-Dundas and Roper
2010) to which we brought additional specifications to answer the research question. This

model was specified as follows:

Diff_Employment;y = a; + a, X;; + a3 Subsidies;.; + a, Loans j.; + as Capitali.; + &y (1)

In this model i is the index for firms and t the index for time. k is the index for the type
of measures considered, with k = 0 for the control group, 1 for the group of beneficiaries of
subsidies, 2 for the group of beneficiaries of loans, and 3 for the group of beneficiaries of
equity capital (or capital).

The dependent variable Diff Employmentjyx was measured through two proxies:
absolute difference in employment and relative difference (or variation) in employment in t
(relatively to t-1) for a firm i which has received the type of measures k in t-1. These proxies

are defined as follows:

Absolute difference in employment; = Employment; - Employment (.1
Variation in employment = [(Employment; - Employment.1))/ Employment ;)]

The variables Subsidies;.;, Loansi.;, and Capitali.; are dummy variables indicating
whether a firm has received the type of financing concerned or not. These variables are
specified as follows: Subsidies = 1 if a firm has received subsidies, 0 otherwise; Loans = 1 if a
firm has received loans, 0 otherwise; Capital = 1 if a firm has received equity capital, 0
otherwise.

In the model presented above, we consider a time lag of one year between the
treatment variables and the dependent variable. Therefore, the treatment variables Subsidies;.
1, Loansi.;, and Capitali..; are specified at time t-1, as opposed to the dependent variable
which is defined at time t. This specification was made in order to observe the causality
assumption which is fundamental in policy evaluation. According to this assumption, the
variable symbolizing the reception of government support should always precede the outcome
variable in time (Shadish et al. 2002; Shenyang and Fraser 2015). Another important
methodological specification to mention is that we do not consider any order between the

three measures examined.
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The coefficients a3, a4 and as express the absolute or relative difference in
employment respectively for the three measures and a; is the average value for the control
group. When the dependent variable is measured through variation in employment, the
coefficients associated to the variables of interest also express average marginal effects or
semi-elasticity of receiving one type of measure relatively to the control group. Algebraically,

the slope coefficients « are defined as follows:

AEmployment/Employment;;

a =

Atype of financing.; relatively to the base category

In the model presented above, X represents the vector of control variables which
include the technological sector and the size of firms. Control variables were used in order to
isolate the potential effect of other factors that might also determine the dependent variable.
These variables were selected with regards to the characteristics of the beneficiaries of the
three measures examined.

The technological sector was chosen as a control variable since being active or
willing to launch a business in high-tech sectors was one of the criteria used by regional
officials to grant R&D subsidies.* The technological sector was defined through a dummy
variable taking the value 0 if a firm was active in non-high-tech sectors (transport &
environment, services, food and textile) and 1 if a firm was active in high-tech sectors (ICT,
biotechnologies & life sciences).

The size of firms was used as a control variable owing to the fact that the sample of
SMEs studied (beneficiaries and non-beneficiaries) was not homogeneous.® That is, we made
a distinction between very small-sized firms on the one hand, and small and medium-sized
firms on the other. The variable size was defined as a dummy variable taking the value 0 for
very-small firms, and 1 for both small and medium firms. Very-small firms were those with
fewer than 10 persons and whose annual total asset did not exceed 2 million euro; small firms

were those with fewer than 50 persons and whose annual total asset did not exceed 10 million

* The other criteria included the innovative character of the project, the ability of the project holders to bring
their financial contribution, and the possibility of exploiting the fallouts of the project in the Brussels Region.

> See Appendix 3 for more details on the classification of firms depending on their technological sector.

® In this study, we use the European Commission’s definition (2003). According to this definition, SMEs are
made up of enterprises which employ fewer than 250 persons and which have an annual turnover not exceeding
50 million euros, and/or an annual total asset not exceeding 43 million euros (European Commission, Extract of
Article 2 of the Annex of Recommendation 2003/361/EC). In addition, to be considered as a SME, a firm has to
be financially independent i.e. less than 25% of its capital should be owned by a large corporation.
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euro; finally, medium-sized firms were those with between 50 and 249 persons, and whose
annual total asset did not exceed 43 million euro.’
In Table 2, we give a summary of the all the variables that were used in the empirical

analyses.

Table 2: Summary of the variables of the study

Variables of interest

Dependent variable Matching variables Control variables

(treatment indicators)

-Technological sector
-Geographic Region

-Size
Difference in . . L
| . (variables used in criteria-
employmen )

Ploy based matching)

Proxies: -Technological - Subsidies
- Absolute -Age sector - Loans
differfence -Equity -Size - Equity capital
- R.elatlve -Financial debt
difference -Cash-Flow

(variables used in
propensity-score
matching)

4. Empirical results and robustness tests
Descriptive statistics

First of all, we provide in Table 3 some descriptive statistics on the variables of the
study. According to Table 3, the group of beneficiaries appears to have created more jobs than
the control group. Actually, the mean values of the dependent variable (absolute difference or
variation in employment) are relatively higher for the beneficiary group than for the control
group. Actually, the p-values associated to the mean differences are highly significant.
Contrary to the case with the dependent variable, the two groups of firms are not significantly
different as regards age, equity, financial debt, and cash-flow. This trend is not surprising
given that the four variables they were used in propensity score matching. Indeed, propensity
score matching produces a good balance between the covariates in the beneficiary and non-

beneficiary groups (Rosenbaum and Rubin 1985).

" We did not consider annual turnover for the distinction of firms because many firms did not report data on this
variable.
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Table 3 also shows that the beneficiary group and the control group are significantly
different with respect to the technological sector and size. Actually, beneficiary firms are
more concentrated in the high-tech sectors (that were coded 1 in the analyses) whereas control
firms are more concentrated in the non-high-tech sectors (coded 0 in the analyses). Similarly,
beneficiary firms are more in the medium and small-sized categories whereas control firms
are more in the very-small sized category. This particular trend can be explained by the fact
that the technological sector and size were not used in propensity-score matching given that
we were confronted to the curse of dimensionality or lack of common support problem
(Gertler et al. 2011; Czarnitzki and Lopes Bento 2012). In other words, when we used these
two variables with the other matching variables (age, equity, financial debt, and cash-flow),
we found very few firms in the control group compared to the beneficiary group. As we
wanted to work with a more or less balanced sample, the two variables were used instead as
control variables in the regression analysis.

Once we control for the technological sector and the size of firms are we still going to
observe a significant difference in performance between the beneficiary group and the control
group? More specifically, are we still going to observe the general tendency obtained in Table
3 as regards the dependent variable if the beneficiary group is divided into subgroups
depending on the type of measures received? In Table 4 further below, we present statistics on
the dependent variable for the subgroups of beneficiaries in contrast with the control group. It
follows that the mean difference in employment varies depending on the type of support
measures as the type of intervention goes from no financing to subsidies, to loans, and to
equity capital. Thus, there might be differences in effectiveness between the three measures
examined. To determine whether these differences are significant we ran a multivariate

regression whose results are presented further below.
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Table 3: Data on the variables of the study (in this table the variables in terms of employment are in unit, the variables cash-flow, equity, and financial

debt, are in thousands of euros)

Beneficiaries

Control group

Mean difference

Variables Mean Sed. Min Max Mean Std. Min Max (Beneficiaries — p-values
Dev. Dev.
control group)
Employment.) 120.9 10.94 10 236 66.64 12.95 9 211 54.26 0.000%**
Employment, 125.9 19.46 7 248 67.52 13.08 5 217 58.38 0.000%*
Absolute difference
Employment 508 441 -3 12 087 369 4 6 421 0.000%#
[Employment) -
Employment. )]
Variation in Employment
Coune [Employmentq - 0042 0006 -034 023l 0013 0009 045  0.079 0.029 000075
var‘lables EmPonment(t_l)]/ . . . . . . . . . .
Employment. 1
Age 17.27 15.08 I 113 17.93 15.67 I 113 -0.66 0.34
Equity 6857 3472 7 46014 5224 1083 3 14974 1633 0.16
Financial debt 2523 1705 0 18000 1771 1218 0 14322 752 0.25
Cash-flow 1665 1411  -13670 19140 971 451 -137 7009 694 0.14
Type of financing 2.30 0.78 I 3 0 0 0 0 23 0.000%*
Dummy ’ '
Technological sector 0.60 0.48 0 I 0.29 0.45 0 I 0.31 0.000%%*
variables ' '
Size 0.43 0.49 0 I 0.17 0.38 0 I 0.26 0.000%**
Total Observations 968 972

Rk = 1% significance.

Source: own calculations from the databases of regional institutions and BELFIRST.
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Table 4: Statistics on the dependent variable and the variables of interest

Difference in Employment relatively to previous year Variation in Employment relatively to previous year
(in value) (in %)
Type of measures Obs Mean Std. Dev. Min Max Obs Mean Std. Dev. Min Max
No financing 915 0.87 3.69 -4 6 845 0.013 0.009 -0.45 0.079
(control or reference group)
Subsidies 8l 8.198333 2.38 0 12 8l 0.149 0.007 0 0.231
Mean difference relatively to 7.32 0.136
the control group
p-value 0.000%** 0.000%#*
Loans 206 6.91252 2.6l -3 10 206 0.120 0.007 -0.3 0.144
Mean difference relatively to 6.04 0.107
the control group
p-value 0.000%#* 0.000%+*
Capital 146 4.056199 3.97 - Il 146 0.073 0.009 -0.1 0.151
Mean difference relatively to 3186 0.06
the control group
p-value 0.007#** 0.002%**

Note: observations with missing data are not reported in the table. *** = 1% significance.
Source: own calculations from the databases of regional institutions and BELFIRST.
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Empirical results

To determine the moderating effect of the three policy measures studied, the analytical
model 1 presented in the methodological section was estimated using the random-effects
Generalized Least Squares (GLS) (Wooldridge 2013). To determine which option to use
between random-effects or fixed-effects, we conducted a Hausman (1978) specification test.
This test showed significant results in favor of the random-effects model.2 Once we defined
the type of model to use, we ran a first regression to check if there were other issues related to
the specification of the analytical model. This regression allowed us to figure out that when
the dependent variable in t-1 was used as an explanatory variable we obtained a relatively
high autocorrelation coefficient (higher than 0.5, see Appendix 6). Indeed, a high
autocorrelation coefficient is an indication of a specification bias which can lead to spurious
regression as the calculated student statistics and the other statistics are overestimated.
Therefore, we did not use the dependent variable in t-1 in all the regressions made.

The estimation results are presented in Table 5. The first observation when looking at
this table is that the coefficients related to the different categories of beneficiaries are positive
and significant. This confirms the general tendency initially observed in Tables 3 and 4 and
indicates that the three policy measures examined were effective over the period of study. The
second observation is that the category beneficiary of subsidies has the highest and most
significant coefficient, followed by the category beneficiary loans and the category
beneficiary of capital. This result means that subsidies were relatively more effective than the
other types of financing, and confirms hypothesis H; formulated earlier. In practical terms, we
can say that for every thousand euros of government support received, beneficiaries of
subsidies created on average seven jobs whereas this figure stands at five and four for
beneficiaries of loans and equity capital respectively. Such a result in our view could be
explained by the very advantageous nature of subsidies compared to the other types of
financing.

Table 5 also shows that loans were significantly more effective than equity capital.
This result does not verify our formulated hypothesis H,. The type of measures that turns out

to be the least effective therefore, is equity capital.

& The results of the Hausman test are presented in Appendix 7.
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Table 5: Results in terms of absolute difference and variation in employment for beneficiaries
of different types of measures in comparison with the control group

VARIABLES Absolute Difference in Variation in Employment
Employment
Constant 0.529 0011
(0.546) (0.007)
Tech_Sector 0.0832 0.0015
(0.461) (0.070)
Size_dum 5.732%k* 0.086 3%k
(0.546) (0.080)
Type of Financing
Subsidies 7.267%%* 0.0898***
(0.861) (0.0127)
Loans 5.5007%* 0.0753%%*
(0.579) (0.0085)
Capital 3.908%* 0.0530%**
(0.675) (0.0099)
Number of obs. 1131 1131
R? 0.20 0.20
Wald chi2(14) or F 260 247.09
Prob > chi2 0.000%#* 0.000%**
Rho 0.13 0.15
Notes: Subsidies, Capital, and Loans are dummy variables indicating whether a firm has received the type of
financing concerned or not. These variables are specified as follows: Subsidies = | if a firm has received
subsidies, 0 otherwise; Loans = | if a firm has received loans, 0 otherwise; Capital = | if a firm has received

capital, 0 otherwise. Standard errors are reported in parentheses, *** p<0.01, ** p<0.05, * p<0.I

As a robustness check, the results are also presented with variation in employment as
dependent variable. The aim was to see whether or not there will be changes in the results
when the proxy of the dependent variable changes. Table 5 indicates that receiving subsidies
has led to an average increase of almost 9% in the employment of the beneficiaries of
subsidies relatively to the control group while this rate is 8% and 5% for loans and capital
respectively. As in the case with absolute difference in employment, beneficiaries of subsidies
show the highest and more significant coefficient followed by beneficiary of loans, and of
capital.

To further verify whether or not the results presented above were robust, we ran two

series of robustness checks. The results of these checks are presented in appendix 8.

18



The different robustness checks conducted confirmed the results found in the initial
analyses. Therefore, we can say that subsidies turn out to be the most effective type of
measures on average, followed respectively by loans and equity capital. The fact that loans
are more effective than equity capital is not in line with our initial hypothesis H,. This result
could be explained by two conceptions commonly supported in the literature.

The first is that, psychologically loans represent a financial constraint for
entrepreneurs more than is the case for capital. Capital is assumed to be a softer or non-
imminent financial constraint and is therefore more likely to be subjected to inefficient use
than loans. This means, with capital, productive efforts are less likely to be an imperative
given that firms tend to consider capital as a compensation when they are confronted with
unfavorable external circumstances (Bergstrom 2000). In contrast, with loans the financial
constraint is more real or imminent and managers have no other choice but to adjust to
unfavorable external circumstances that might hamper their ability to fulfill their financial
obligations. This adjustment will lead to an improvement of the quality of their products or to
the introduction of new management processes (Bergstrom 2000).

The second conception that could have played a role in explaining the relative
effectiveness of loans compared to capital is the psychological disadvantage that is supposed
to be linked to capital compared to loans. This will typically be the case when capital is
considered by firms’ owners as a benefit. In this case managers and workers would like their
lot of benefit, and this could result in a considerable degree of slackness in the operations of
the firm (Bergstrom 2000).

5. Conclusion

The aim of this paper was to evaluate the effectiveness of three types of measures
through which officials provide support to firms in the Brussels-Capital Region, namely R&D
subsidies, loans, and equity capital. To achieve our objective, beneficiary firms were
organized into subgroups (depending on the types of measures they received) and compared
on the same basis using a control group selected through a propensity-score matching method.
Summarizing the results obtained, subsidies turned out to be the most effective type of
financing in terms of employment creation over the period of study. After subsidies,
government loans led to more employment creation on average than equity capital. The
tendency observed in the main results was also observed in the robustness checks when the
period of study was split into two sub-periods (2004-2006 and 2007-2009) and when another

estimation procedure was used.
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This study thus contributes to current knowledge by revealing that the type of measure
used by governments matters or has an influence on the level of effectiveness of their
intervention in the SME sector. The implication in our view is that governments, in order to
stimulate employment creation in the SME sector, should grant public resources more under
the form of R&D subsidies relatively to loans and equity capital respectively. This means, the
share of government budget devoted to R&D subsidies should be relatively more important
than the share devoted to loans and capital interventions. However, this proposition concerns
only employment creation, which is the only outcome indicator that was used in the analyses.

Generally speaking, this study did not consider a set of parameters that could be
relevant for future investigation. First, we did not consider other indicators of effectiveness
such as value added creation, investment, or innovation, which could be worth analyzing in
the future. Second, we did not cover qualitative parameters such as the organizational
structure of firms, their marketing strategies, the motivations and the strategies adopted by
SMEs’ managers, the perception they have and the way they use government support.
Likewise, we focused our attention only on public financing measures. Therefore, future
research could analyze and compare the other types of measures like infrastructural measures,
training measures, investment premiums, and tax measures (e.g. tax exemptions or tax
credits). In addition, we considered only short-term effectiveness (i.e. effectiveness over a
one-year period) in the analyses. It would be interesting in the future to determine whether the
results obtained in the present study will be the same when analyzing medium term
effectiveness (2 to 3, 4, or 5 years).

Furthermore, analyses were made by considering only the total number of employees
in a year without making a distinction between full-time and part-time employees. We think
that the influence of the type of employees could also be worth investigating in future studies
to determine whether government support contributes more to the creation of full-time jobs or
to the creation of part-time jobs. In a different perspective, it would also be interesting to
know whether the combination of financial and technical measures like business training,
business advice, or infrastructural measures for instance would lead to better results than the

use of only one family of measures.
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Appendices

Appendices for selecting the control group

Appendix 1.1: General data on the beneficiaries and the non-beneficiaries before matching
(these data concern all the period of study that is 2004-2009)

Obs Mean Std.dev Min Max
Potential Control group
Propensity score 14220 0.059 0.061 |.76e-07 0.974601
Age 14658 22.236 16.100 I 113
Equity 14616 4539.659 10761.77 3 271863
Financial debt 14658 936.011 16132.86 0 574709
Cash-flow 14256 497.305 4475.687 -118430 145083
Beneficiary group
Propensity score 972 0.112 0.106 0.005 0.697
Age 990 17.203 14.988 I 113
Equity 1002 6718.854 34138.79 7 430010
Financial debt 1002 11976.95 9179.656 7014 49014
Cash-flow 984 1841.242 15317.04 -13670 193410

Notes: Equity = capital stock + retained earnings. Cash-flow = income before extraordinary items +
amortizations & depreciations — taxes — change in working capital requirements. With change in working capital
= operating assets (stocks and receivables) — operating debts (payables, tax and social debt). Financial debt =
more-than-one-year financial debt or medium-to-long-term financial debt.

Appendix 1.2: Comparison graph of the beneficiaries and the non-beneficiaries before matching
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Appendix 2.1: General data on the beneficiaries and the non-beneficiaries after matching (these
data concern all the period of study that is 2004-2009)

Obs Mean Std.dev Min Max
Selected Control group
Propensity score 972 0.076 0.035 0.005 0.283
Age 972 17.930 15.674 I 113
Equity 972 5224.276 10836.56 3 149748
Financial debt 972 1771.182 12185.84 0 143221
Cash-flow 972 971.078 4512.603 -13703 70093
Beneficiary group
Propensity score 968 0.076 0.035 0.005 0.267
Age 968 17.270 15.084 I 113
Equity 968 6857.254 34723.68 7 430010
Financial debt 968 2523.363 17053.3 0 180004
Cash-flow 968 1665.193 14119.34 -13670 191408

Appendix 2.2: Comparison graph of the beneficiaries and the non-beneficiaries after matching
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Appendix 3: OECD Industry Classification Based on Global Technology Intensity

INDUSTRY ISIC Rev. 3

High-technology industries:

Aircraft and spacecraft 353
Pharmaceuticals 2423
Office, accounting and computing machinery 30
Radio, TV and communications equipment 32
Medical, precision and optical instruments 33

Medium-high-technology industries:

Electrical machinery and apparatus. 31

Motor vehicles, trailers and semi-trailers 34
Chemicals excluding pharmaceuticals 24 excl. 2423
Railroad equipment and transport equipment, n.e.c. 352 + 359
Machinery and equipment, n.e.c. 29

Medium-low-technology industries:

Building and repairing of ships and boats 351
Rubber and plastics products 25
Coke, refined petroleum products and nuclear fuel 23
Other non-metallic mineral products 26
Basic metals and fabricated metal products 27-28

Low-technology industries:

Manufacturing, n.e.c.; Recycling 36-37
Wood, pulp, paper, paper products, printing and publishing 20-22
Food products, beverages and tobacco 15-16
Textiles, textile products, leather and footwear 17-19

Source: OECD (1997).



Appendix 4: Correlation matrix

Employment | Absolute_Diff Variation Tech .
. Size Age
in t-1 _Employment _Employment  _Sector
Employment in 1.000
t-|
Absolute_Diff 0.124 1 000
_Employment
Variation 0.122 0.999 1.000
_Employment
Tech 0.044 0.045 0.048 1.000
_Sector
. 0312 0.297 0.293 0.046 1.000
Size
A 0.083 0.046 0.046 0.004 0.219 1.000
ge

Appendix 5: results of the colinearity test

Variable VIF I/VIF
Tech_Sector 1.03 0.971
Size_dum 1.06 0.941
Age 1.06 0.939
Type of Financing

R&D Subsidies 1.04 0.958
Loans 1.07 0.932
Equity capital 1.04 0.964

Mean VIF 346




Appendix 6: Results of the estimation with the dependent variable in t-1 as explanatory

variable
VARIABLES Absolute_Diff Employment Variation_Employment
Constant 0.077 0.005
(0.695) (0.009)
Employment_t-1 -0.078##* -0.00 | ##*
(0.006) (9.29e-05)
Tech_Sector 0.062 0.007
(0.638) (0.008)
Size_dum 7.258%** 0.102%#*
(0.633) (0.008)
Age 0.006 8.97e-05
(0.020) (0.002)
Type of Financing Received
Subsidies 7.309%** 0.1 [ 0*#*
(0.967) (0.013)
Loans 4.8 5F* 0.076%***
(0.718) (0.010)
Capital 3.969%+* 0.059##*
(0.794) 0.011)
Number of Obs. [,131 1,131
R? 0.24 0.25
Wald chi2 315 325
Prob > chi2 0.00%#* 0.000%**
Rho 0.53 0.52

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1



Appendix 7: Hausman specification test

Description

This test was made in order to determine the appropriate model to be used
between fixed-effects and random-effects models. In principle, the model to be used depends
on the correlation between the individual error component ¢; and the regressors X;. If g;and X;
are not correlated, there are no fixed effects and in this case random-effects model is more
appropriate. If on the contrary g; and X; are correlated, there is a fixed effect and the fixed-
effects model is more appropriate. The Hausman test (1978) is a formal test to determine
which model to use. This test compares an estimate 0; obtained from the fixed-effects model
(the F or Wald statistic for instance) that is assumed to be consistent with the same estimate 0,
obtained from the random-effects model that is assumed to be efficient under the assumption
being tested. The null hypothesis is that the estimate 0, is indeed an efficient (and consistent)
estimator of the true parameters. If this is the case, there should be no systematic difference
between the two estimates (in which case the Chi squared is not significant). If there exists a
systematic difference in the estimates (in which case the Chi squared is significant), the
random-effects model is more appropriate for estimation.

As we study many observations over a few years, we believe that a random-
effects specification might be more appropriate for our model. We first fit a fixed-effects
model that will capture all temporally constant individual-level effects. We assume that this
model is consistent for the true parameters and store the results by using the “estimates store
command” in STATA under the name fixed. Next, we fit a random-effects model as a fully
efficient specification of the individual effects under the assumption that they are random and
follow a normal distribution. We then compare these estimates with the previously stored
results. The results obtained are presented below respectively with absolute difference and

variation in employment as dependent variables.



Hausman specification test with absolute difference in employment as the dependent

variable
VARIABLES Fixed-effects regression Random-effects regression
Constant 0.488 0.529
(11.607) (0.546)
Tech_Sector -1.503 0.0832
(5.255) (0.461)
Size_dum 7.313%F* 5.732%¥*
(1.137) (0.546)
Age -0.00739 0.0104
(0.173) (0.0150)
Type of Financing
Received
Subsidies (or.nltte<‘1 ) 7 96Tk
because of collinearity)
- (0.861)
Loans -0.785 5.500%**
(1.394) (0.579)
Capital -2.112 3.908%**
(1.413) (0.675)
Number of Obs. [,131 [,131
R? 0.053 0.21
F 7.76 260
Prob > F 0.0007%** 0.0007**
Rho 0.52 0.13

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1



Comparison of the two regressions

—— Coefficients

(b) (B) (b-B) sqrt(diag(V_b-V_B))
fixed Difference S.E.
Tech_Sector -1.5027 0.0832 -1.5859 5.3683
Size_dum 7.3127 5.7321 |.5806 1.0307
Age -0.0073 0.0103 -0.0177 0.1767
Loans -0.7845 5.4997 -6.2843 1.3063
Capital 21116 3.9077 -6.0194 1.2818
b = consistent under Ho and Ha; obtained from xtreg

lo9]
1l

inconsistent under Ha, efficient under Ho;

Test:

obtained

from xtreg

Ho:  difference in coefficients not systematic

chi2(8) = (b-B)'[(V_b-V_B)A(-1)](b-B)

= 42.58
Prob>chi2 = 0.0000




Hausman specification test with variation in employment as the dependent variable

VARIABLES Fixed-effects regression Random-effects regression
Constant 0.0549 0.011
(0.0602) (0.007)
Tech_Sector -0.0193 0.0015
(0.0765) (0.0068)
Size_dum 0. 104+ 0.0863***
(0.0166) (0.0080)
Age 0.004 0.001
(0.0025) (0.002)
Type of Financing
Received
Subsidies (orpittet?l ) 00898+
because of collinearity)
- (0.0127)
Loans -0.0013 0.0753%**
(0.0203) (0.0085)
Capital -0.0198 0.0530%**
(0.0206) (0.0099)
Number of Obs. 1131 1131
R? 0.06 0.20
F 7.12 247.09
Prob > F 0.000*** 0.000%**
Rho 0.51 0.15

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1



Comparison of the two regressions

——— Coefficients ----

(b) (B) (b-B) sqrt(diag(V_b-V_B))

fixed . Difference S.E.
Tech_Sector -0.0192 0.0015 -0.0177 0.0777
Size_dum 0.1044 0.0863 0.0181 0.0148
Age 0.004 0.001 0.003 0.0025
Loans -0.0013 0.0753 -0.0766 0.0188
Capital -0.0198 0.0530 -0.0728 0.0184

b = consistent under Ho and Ha; obtained from xtreg
B= inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho:  difference in coefficients not systematic
chi2(8) = (b-B)'[(V_b-V_B)"(-1)](b-B)
= 31.30
Prob>chi2 =  0.0001

From the table presented just above, our initial hypothesis that the individual-level
effects are adequately modeled by a fixed-effects model is resoundingly rejected (the Chi-
squared is highly significant), and therefore a random-effects model is appropriate for our
analyses.

A table summarizing the results of the Hausman test

Dependent variable Results Model to use

Difference in Employment Prob = 42.58 Random-effects model
Prob>chi2 = 0.000***

Variation in Employment Prob = 31.30 Random-effects model
Prob>chi2 = 0.000***




Appendix 8: Additional robustness checks

The first series of robustness checks were meant to determine whether there was a
significant change in the results from one sub-period of the study to another. To run these
checks, we resorted to the Wald test also known as the Chow test. To that end, we divided the
sample of the study into two sub-samples corresponding to the two sub-periods of the study
which are (2004-2006) and (2007-2009). After that, we generated a dummy variable named
“Period2” taking the value 0 if an observation belongs to the sub-period 2004-2006 and 1 if
an observation belongs to the sub-period 2007-2009.

The variable Period2 was then included in the regression of the full model and we
used the Wald test to determine whether the coefficients relative to each sub-group of
beneficiaries were significantly different from one period to another. The Wald test measures
how close the unrestricted model (or full model) come to satisfying the restricted model under
the null hypothesis that the unrestricted estimates are close to zero. If the difference between
the two models is not significant, there should be little difference in the two residual sum of
squares and the Chi-squared value should be small or not significant.

The full model used for the Wald test was specified as follows:

Diff Employment = a; + a; Xt + a3 Period2;; + a4 Subsidiesj.; + as Loansj.; + ag

(2)

Capitalii.; + a7 Period2*Subsidies;.; + ag Period2*Loans;.; + a9 Period2*Capitalit.; + &iw.

In this model, Diff Employment represents absolute difference in employment or
variation in employment, and X stands for control variables (technological sector, size). i is
the index for participant firms, and t the index for time. The results for this first series of
robustness checks are presented in the table below. We can see that all the coefficients related
to the dummy variable Period2 are not significantly different from 0. This tendency is also
observable through the Chi-squared statistic calculated for the four coefficients related to the
variable Period2, statistic which is not significant, meaning that the corresponding
coefficients are not different from 0. Drawing on this finding, we can argue that the average
effect of the three measures examined did not change significantly over the period of study.
The same check was made with variation in employment as dependent variable. As with
absolute difference in employment, the coefficients related to the dummy variable Period2 are
not significantly different from O when one considers the Chi-squared statistic. These results

further corroborate the initial results found in the main analyses.



Regression to check the stability of the results over the period of study (control variables

are not reported).

VARIABLES Absolute Difference in Variation in Employment
Employment

Constant 0.663 0.009
(0.491) (0.007)

period2 0.328 0.004
(0.465) (0.006)
Subsidies 6.158%+* 0.074%**
(1.141) (0.016)
Loans 4.655%*+* 0.063***
(0.730) (0.010)
Capital 3.753%** 0.050%**
(0.879) (0.012)

period2_Subsidies 2.251 0.030
(1.622) (0.023)

period2_Loans 1.291 0.018
(1.053) (0.015)

period2_Capital 0.432 0.006
(1.241) (0.018)

Wald test

Chi-Square (4) 6.73 6.13
Prob > Chi-Square = 0.1507 0.1894

N 1131 1131

Notes: Period? is a dummy variable taking the value 0 if an observation belongs to the sub-period 2004-
2006 and | if an observation belongs to the sub-period 2007-2009. The Chi-Squared statistic was
calculated considering four restrictions which are specified through the variables period2,
period2_Subsidies, period2_Loans, and period2_Capital.

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1

The second series of checks were made to determine whether or not there would be a
change in the results when the technique of estimation changes. To make these checks, we
used the random-effects Maximum Likelihood (ML) estimation method, which represents
another panel-data estimation technique.® The results of these checks are summarized in the

table below.

° We do not use the other panel-data estimation techniques like between-effects estimation for robustness checks
because the random-effects estimator is a (matrix) weighted average of the estimates produced by the between
and within estimators. It produces more efficient results, given that it uses both the within and the between
information (For more details, see Wooldridge 2013).



Robustness check with another panel-data estimation technique

VARIABLES Absolute difference in employment Variation in Employment
Randome-effects Generalized Least = Random-effects Maximum of Random-effects Generalized Randome-effects Maximum of
Squares (GLS) Regression Likelihood (ML) regression Least Squares (GLS) Regression Likelihood (ML) regression
Constant 0.529 0.534 0.011 0.010
(0.546) (0.556) (0.007) (0.008)
Subsidies 7.267%F* 7.181#F* 0.0898*** 0.0890%**
(0.861) (0.874) (0.0127) (0.0128)
Loans 5.500%** 5.187#** 0.0753%** 0.07 | 2%
(0.579) (0.598) (0.0085) (0.0087)
Capital 3.908*** 3.9 3k 0.0530%** 0.0530%**
(0.675) (0.691) (0.0099) (0.0102)
N 1131 1131 1131 1131
R2 0.20 - 0.20 -
Wald chi2 260 221.58 247.09 203.4
Prob > chi2 0.0007%* 0.0007%* 0.000%** 0.0007%*
Rho 0.13 0.22 0.15 0.23

Notes: Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1
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