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_ Thelmpact Assessment of the EU Pre-Accession Funds
Asricult | Food C ‘es: The Croatian C

Abstract:

The EU pre-accession funds available to EU candidate countries play an important role in
their adjustment for membership. Croatia, as a candidate country, used the Special Pre-
Accession Program for Agriculture and Rural Development and the Instrument for Pre-
Accession Assistance - Rural Development, one of the goals of which was to strengthen the
competitiveness of businesses in the agriculture and food production sectors. The usage
period covered two EU programming periods, as well as a recession period in Croatia that
lasted from 2009 to 2014. An insight into the available literature reveals a lack of rigorous
research and evaluation of the results of using these funds in Croatia as well as in other
beneficiary countries. This paper evaluates the effect of pre-accession EU grants on
beneficiaries in the agri-food sector using a quasi-experimental approach on the case of
Croatia. The grants were shown to have a positive effect on firm survival, as well as positive
effects on obtaining bank loans and increasing turnover, value added, employment, and
total factor productivity. Heterogeneous treatment effects show that the grants resulted in
the greatest additionality for micro-sized firms located in Central Croatia. Cost-benefit
analysis estimates an increase in the value added, which outweighs scheme-induced costs
by 120 percent in the short run and 90 percent in the mid run.

Keywords: public grants, policy evaluation, SAPARD, IPARD
JEL classification: B54, J16, H81, L26, L38, H43

Procjena ucinka pretpri nih fondova EU-

Sazetak:

Pretpristupni fondovi EU-a koji su na raspolaganju zemljama kandidatkinjama za EU igraju
vaznu ulogu u prilagodbi za EU Clanstvo. Hrvatska je kao drzava kandidatkinja koristila
Posebni pretpristupni program za poljoprivredu i ruralni razvoj i Instrument pretpristupne
pomoéi - ruralni razvoj, Giji je jedan od ciljeva bio jacanje konkurentnosti poduzeéa u
sektoru poljoprivrede i proizvodnje hrane. Razdoblje koriStenja obuhvacalo je dva
programska razdoblja EU-a, kao i razdoblje recesije u Hrvatskoj od 2009. do 2014. Uvid u
dostupnu literaturu otkriva nedostatak rigoroznog istrazivanja i procjene rezultata uporabe
ovih sredstava u Hrvatskoj i ostalim zemljama korisnicama. Ovaj rad ocjenjuje ucCinak
pretpristupnih bespovratnih potpora EU-a na korisnike u poljoprivredno-prehrambenom
sektoru koristeci kvazi-eksperimentalni pristup na slu¢aju Hrvatske. Rezultati pokazuju da
potpore imaju pozitivan ucinak na opstanak poduzeca, kao i pozitivne ucinke na dobivanje
bankovnih zajmova, pove¢anje prometa, dodanu vrijednost, zaposlenost i ukupnu faktorsku
produktivnost. Heterogeni ucinci dobivanja potpora pokazuju da su bespovratna sredstva
imala najvece efekte za poduzeca mikro veliCine koja se nalaze u srediSnjoj Hrvatskoj.
Analiza troSkova i koristi procjenjuje poveéanje dodane vrijednosti koje nadilazi troSkove
izazvane shemom za 120 posto u kratkom roku i 90 posto u srednjem roku.

Kljucne rijeci: javne potpore, evaluacija politika, SAPARD, IPARD
JEL klasifikacija: B54, J16, H81, L26, L38, H43






Introduction

The European Union (EU) countries have a long-term practice of monitoring and evaluating
the performance of rural development policies and programs. For this purpose, a system of
common monitoring objectives, procedures, and indicators was developed in the form of the
common monitoring and evaluation framework (CMEF). During the accession phase, EU
candidate countries are entitled to pre-accession EU funds, which, inter alia, serve the purpose
of adopting the monitoring and evaluation practice of the implementation of publicly funded

programs.

In Croatia, the use of pre-accession funds started in 2006 with the Special Pre-Accession
Programme for Agriculture and Rural Development (SAPARD, 2005-2006), and ended in
2014 with the last year of the Instrument for Pre-Accession Assistance — Rural Development
(IPARD, 2007-2014). National institutions have sought to program and implement these
instruments in accordance with the EU practice. However, the lack of experience, capacities,
and expertise of the institutions, accompanied with additional aggravating circumstances, has
led to the implementation difficulties that have resulted in poor absorption (Ministry of
Agriculture, 2011; KPMG Croatia, 2017).

One of the shortcomings in the implementation of pre-accession funds in Croatia is the lack of
impact assessment, especially with regard to the business entities that received most of the
allocated funds. Dvoulety and Blazkova (2019) also acknowledge this fact, so in their analysis
of agribusiness in the Czech Republic they call for similar impact evaluations of public policies.
Our paper addresses this research gap by examining whether EU pre-accession grants increase

the firm’s survival and performance.

Despite the similarities with some other Central and Eastern European (CEE) countries, the
Croatian case is interesting because of certain peculiarities. Firstly, Croatia is the only
candidate country that has used both SAPARD and IPARD programs. Secondly, during the
program implementation period, Croatia was hit by a long-term economic crisis (2009-2015)
caused by the 2007 global financial crisis. Unique to Croatia is that, unlike other CEE
economies, it took the country six years to bounce back to the positive growth paths that have
been recorded since early 2015. Public grants that are the focus of this research were
introduced just at the onset of this crisis and were running throughout the recession period.
Thus, firms in our dataset had to operate in the hostile economic climate for several years
before and/or after the grant receipt. Finally, during the 1990s, due to the Homeland War in
Croatia (1991-1995), the agricultural policy was on the margins of government activities. The
first significant step towards a more serious approach to agricultural development and
planning came in 1995 with the first development strategy for agriculture (Ministry of
Agriculture, 2005). An important moment for the national agricultural policy was the
adoption of the Act on Agriculture (Official Gazette of the Republic of Croatia, 2001), which
regulates the agricultural policy objectives and measures. Subsequent amendments to the act

also included provisions regarding pre-accession funds.



Agriculture in Croatia still represents an important economic activity, accounting for 3—4
percent (2007-2016) of the gross value added (GVA). The proportion declined from its peak
in 2008 (4 percent) with the onset of the financial crisis, to 3.1 percent in 2016. The Croatian
economy moved into crisis in 2009, but it was not reflected equally in all sectors of the
economy. Juracak and Vukalovi¢ (2013) find that the impact of the crisis on agricultural
enterprises in Croatia was greater than the impact on the overall economy. The share of the
food industry is more or less constant in the same period, amounting to about 3.2 percent of
total GVA. During the same period, the employment rate in legal entities registered for
agriculture, food production, and beverage production was between 4.5 percent and 5 percent

of total employment.

This study seeks to measure and elaborate the impact of SAPARD and IPARD grants on firm
survival, output growth, employment growth, capital growth, productivity growth, and
indebtedness. We postulate that business development grants may act in both a direct and
indirect way. For example, in McKenzie (2017), administered grants were substantial enough
to have a direct impact by enabling capital purchase and immediate hiring. On the other hand,
other studies have shown that administered grants can be too small to produce any direct
effect, but may nonetheless impact firm survival and performance indirectly via certification
effect (Srhoj, Skrinjarié, and Radas, 2019) or via behavioral additionality (Srhoj et al., 2019).
In our case, the observed grants are sufficiently large (on average 0.4 million EUR, i.e., 3.1

million HRK) to directly impact firms” output in the short and mid term.

This research is conducted on firm-level data, and is based on a quantitative research approach.
The present work is based on our previous study (Kukoé, Skrinjarié, and Juracak, 2019),
which found that SAPARD and IPARD grants did not have a significant impact on firm
survival and firm performance during the recession. It is worth noting, however, that these
conclusions were based on descriptive analysis, lacking rigorous empirical research. In the
present study, we implement policy evaluation by utilizing counterfactual impact analysis, i.e.,
a combination of difference-in-difference (DID) approach and propensity score matching
(PSM), to investigate policy impact on firm survival and performance in Croatian agricultural,
food manufacturing, and beverage manufacturing industries in the short and mid run after
receiving program financial support. The results of the current analysis show a positive
premium of obtaining the aforementioned grants on firm survival in the short run, and on

output and performance additionality in the mid run.

The purpose of this paper is also to contribute to the studies and methods of public funds
impact evaluation in four main respects. Firstly, we analyze a type of grant that has been
largely neglected by the literature, i.e., a pre-accession grant targeted exclusively at the agri-
food sector. Next, we employ a rich dataset with a universe of firms, which is used to select a
counterfactual that is as close as possible to the treated firms. Thirdly, our dataset allows for
grant impact evaluation both in the short and the mid run after receiving a subsidy. Finally,
our paper contributes to the literature with an analysis of grants impact on agri-food firms in a

long recession period.



The remainder of the paper is organized as follows: Section 2 presents the literature review and
Section 3 describes the institutional setting. Section 4 presents data and methodology followed
by the results in Section 5. The last section, Section 6, provides the discussion and

conclusions.

Literature Review

In most EU member states, both older ones and those that joined the EU in 2004, assessing
the impact of public grants on beneficiaries’ performance is common practice. Depending on
the methodology and indicators used, some authors find that public grants have a negative
impact on the beneficiaries, while in some studies this effect is found to be positive. A
statistically reliable impact estimation of public grant support on business performance and
development can be given by utilizing various methods. Among the most popular, the
application of counterfactual analysis has been widely used to assess the impact of various
public policies on beneficiaries in the EU, in the pre-accession period or as part of the Rural

Development Programs.

Utilizing counterfactual analysis, Mezera and Spitka (2013) investigated the impact of
investment aid on the processing industry in the Czech Republic and found a positive impact
of the aid on beneficiaries’ financial stability, productivity, and added value, but also a smaller
negative impact on their profitability. Ratinger, Medonos and Hruska (2013) analyze the
effect of the Czech Rural Development Program 2007-2013 on four business performance
indicators by comparing grant beneficiaries and non-beneficiaries. They identify a positive
effect on gross value added, productivity, and indebtedness, and a negative effect on the firm’s
profit. Pagliarino et al. (2014) investigate the impact of the Rural Development Program in
the Italian region of Piedmont for the 2005-2012 period on the economic performance of
agri-food companies. They determine a positive impact on the average number of employees,
value added per employee, and value of assets per employee. However, the profitability
indicators (ROE, ROI, and ROS) increased equally among the treated and the control group,
which was attributed to the impact of the economic crisis that prevailed and, in their view,

affected both of those groups in a similar way.

Dantler et al. (2010) analyze the impact of grants from the investment measures of the Rural
Development Program in the dairy sector in Austria. Their analysis covered agricultural
holdings and they found a positive impact of the received grant on annual income and gross
value added per farm, and a smaller positive effect on employment. Exploring the impact of
both pillars of the Common Agricultural Policy (CAP) on employment in three German
provinces (Brandenburg, Saxony, and Saxony-Anhalt), Petrick and Zier (2010) determine that
investment measures and measures targeting less favored areas bear no significant effect on
employment. More recently, Dvoulety and Blazkova (2019) also use counterfactual analysis to

analyze the effect of EU public policy on the Czech food processing industry. Their results
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suggest a positive effect on the performance of supported firms measured by the price - cost

margin, value added per labor cost, growth of sales, and growth of tangible assets.

Nevertheless, impact evaluation methods other than counterfactual have also been used,
although to a lesser extent. Spi¢ka, Naglova and Gurtler (2017) used a fixed-effect panel data
model to investigate effects of EU aid on the meat industry in the Czech Republic. They
found a significant impact on increasing productivity in large enterprises, concluding, inter
alia, that national aid models have a significantly greater impact on business performance than
EU aid. In Latvia, using grouping and comparative analysis, Veveris (2014) investigated the
impact of investment aid on farms with respect to three indicators: employment, total income,
and gross value added. The results show a visible positive effect on all three indicators, and
although there was a decrease in the number of employees among the beneficiaries, this
decrease is much smaller than with the non-beneficiaries. This finding in terms of employment
is attributed to the impact of the global financial crisis of 2007. Rizov, Pokrivcak and Ciaian
(2013) explore the impact of CAP support on farm productivity within the EU in the 1990—
2008 period using structural semi-parametric estimation. Their results indicate that the grant
impact on overall factor productivity was negative in the period before the CAP reform in
2003, when the transition from coupled payments to decoupled payments occurred. Following

the reform, the impact of the grants became positive in 10 of the 15 EU countries analyzed.

Focusing now on the scarce studies assessing the impact of SAPARD programs, using before-
and-after design, Bryla (2005) identified positive effects on the number of employees, labor
productivity, and production value of entities in the Polish food-processing industry. Michalek
(2012) assessed the impact of SAPARD programs in Slovakia using conditional difference-in-
difference method, and found negative grant impact. In the control group, faster profit
growth, higher total profit, and higher profit per hectare of utilized agricultural area were
observed in comparison to the beneficiaries group, while the beneficiaries recorded higher
levels of employment only. Similarly, Hapenciuca et al. (2014), who analyze the effect of
SAPARD on local tourism in Romania, find no significant effect of using the program on the

local economy.

Specific to Croatia, ex-post evaluations of SAPARD and IPARD programs have been carried
out at the level of the program and at the level of individual program measures (Ministry of
Agriculture, 2011; KPMG Croatia, 2017). However, these evaluations do not provide
information on the impact of the grants on business survival and performance. Instead, these
reports offer evaluations based on simple comparison of achieved and targeted values of
selected indicators. The same is true for unofficial evaluations, which also assess the success of

implementation rather than the impact of the program (Miick and Bakker, 2013).

Actual, rigorous evaluation of SAPARD and IPARD public grants on individual firm survival

and performance in Croatia is practically non-existent. One notable exception is Bozani¢



(2018), who compared performance indicators and financial stability of fish processing
companies before and after using IPARD support. Using a naive approach (a simple “before
and after” a public grant comparison), she found no significant differences between the values
before and after using the support for most financial performance indicators, except for

financial stability indicators.

A review of the available literature suggests that the impact of pre-accession funds for
agriculture and rural development on the financial performance of Croatian business entities
has not been sufficiently investigated. Hence, information on the net impact of pre-accession
funds on businesses is not available. This paper secks to reduce the lack of counterfactual
analysis of the impact of pre-accession programs on agricultural and food companies in

Croatia, and to evaluate the nature and intensity of the impact of the programs..

3 Institutional Setti

When Croatia obtained EU candidate status in 2004, it was facing a number of challenges
with respect to development of agriculture and rural areas. The most important ones worth
highlighting include: (1) low competitiveness of agriculture and food industry, (2)
underdeveloped rural infrastructure, (3) unsatisfactory access to public goods, and (4) existence
of war damaged and depressed rural areas (European Commission, 2005). With the EU
candidate status obtained, Croatia got the opportunity to use pre-accession funds for
agriculture and rural development as an assistance in the adjustment process, first SAPARD,
followed by IPARD (more details in Appendix, Table Al). Objectives of the pre-accession
programs were to support the implementation of the acquis communautaire regarding the EU
Common Agricultural Policy, as well as to help restructuring and a smooth integration of the

national agricultural sector to that of the EU.

Two investment support measures were available to Croatian farmers and food manufacturers
within SAPARD (Ministry of Agriculture, 2005): (1) M1 “Investment in agricultural
holdings”, and (2) M2 “Improvement in processing and marketing of agricultural and fishery
products”. A total allocation of 33.3 million EUR was reserved in the EU and national budgets
for both measures. Final beneficiaries of M1 were farms registered in the national Farm
Register and registered for VAT, while final beneficiaries of M2 were trades, crafts, and legal
entities registered for VAT and registered for business activities eligible for M2, either in
private or state ownership (up to 25 percent of the latter). Eligible sectors for support under
M1 were: dairy (cow’s milk), meat (beef, pork, and poultry), egg production, fruit and
vegetables, cereals, and oil seed crops. M2 co-financed investments in milk, meat, fish, fruit,
and vegetables processing sector. The maximum level of public support in both measures was
up to 50 percent of the eligible expenditure, while the maximum amount allowed per

beneficiary was 0.3 million EUR (2.5 million HRK) in M1 and 1.4 million EUR (10.0
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million HRK) in M2. During the SAPARD implementation, a total of 37 projects were co-
financed (19 within M1 and 18 within M2), for which a total of 16.1 million EUR (117.2
million HRK), i.e., 48.2 percent of the allocated SAPARD assistance, was paid.

Parallel to the implementation of the pre-accession program SAPARD, national investment
support models for agriculture and rural development were available in Croatia. The
application procedure, required documentation, and control over the use of national support
programs were far less demanding than in the pre-accession funds, which may be one of the
reasons for the under-utilization of the latter. In addition, the use of the national Capital
Investment Support Model (CISM) was strongly encouraged in some sectors, which then
underperformed in the use of SAPARD (e.g., cattle and pig sectors). In order to divert farms to
make greater use of EU funds, just at the time of the economic crisis in late 2009, the CISM
was abandoned. However, in the 2008-2015 period, a total amount of 24.12 million EUR
(1.79 billion HRK) was paid to 12,268 beneficiaries of the CISM (Ministry of Agriculture of
the Republic of Croatia, 2012, 2013 and 2016).

By the end of 2009, the IPARD program became operative, replacing SAPARD. There were
six measures available in IPARD (Ministry of Agriculture 2010), two of which are covered by
this research because they are the same as the SAPARD M1 and M2 measures. These IPARD
measures are: (1) M101 “Investments in agricultural holdings to restructure and to upgrade to
Community standards”, and (2) M103 “Investments in the processing and marketing of
agriculture and fishery products to restructure those activities and to upgrade them to

Community standards”. The total allocation for the two measures from the national and EU
budget was 152.2 million EUR (1.1 billion HRK, 62.12 percent of the total IPARD budget).

Beneficiaries of M101 were farms listed in the Farm Register, registered for VAT, private or
with up to 25 percent of state or local government ownership. Eligible investments covered the
sectors of dairy, beef, pork, poultry, egg production, fruit, vegetables (excluding mushrooms),
cereals, and oil seed crops. The proportion of public grant support was up to 50 percent of
total eligible investment, with exceptions that were eligible for 55 percent, 60 percent, 65
percent, or even 75 percent of public co-financing. The maximum grant per beneficiary was
set at 0.9 million EUR (6.6 million HRK), except in the egg production sector, where it was
2.0 million EUR (14.6 million HRK).

Within M103, beneficiaries were trades and crafts, companies, and cooperatives registered for
eligible activities and registered for VAT, with less than 25 percent of state or local/regional
government ownership. Acceptable enterprises were those with less than 750 employees and
with annual turnover not exceeding 200 million EUR (1.5 billion HRK). This measure
supported investments in milk, meat, fish, fruit and vegetable processing, winemaking, and
olive oil production. The level of public grant support was up to 50 percent of the eligible

investment, while the maximum aid per project was 3.0 million EUR (21.9 million HRK),



with the exception of olive oil production that had a maximum of 0.5 million EUR (3.7
million HRK).

During the implementation of IPARD, a total of 520 project applications were received for
M101, of which 290 were accepted and co-financed. For M103, 136 project applications were
received and funds for 69 beneficiaries were disbursed. Beneficiaries in both measures were all
classified as business entities. A total of 84.3 million EUR (627.9 million HRK) of public
funds was disbursed for the two measures, which, compared to the initial allocation, makes a
55.34 percent utilization rate. This utilization rate is in line with the overall utilization of

IPARD (all six measures) in Croatia (55.6 percent).

In the IPARD period, there was no overlap with national support models, but at the end of
the period, the overall utilization (55.6 percent) was not much higher than the utilization of
SAPARD (48.2 percent). One of the reasons for this may be the scarce availability of credit
that the majority of potential users needed in order to close the financial structure (50 percent
of the investment). At the time of IPARD implementation, advance payments for approved
projects were not eligible, and commercial banks were reluctant to approve loans at the time of
the worst financial crisis. However, the process gained momentum after the Croatian Bank for
Reconstruction and Development became involved in the lending system (Croatian Bank for
Reconstruction and Development, 2016). Reasons for poor utilization can also be found in the
extremely slow application handling process, which sometimes took more than a year. The
interest in IPARD measures increased significantly after 2012, and the last call for proposals
was in April 2014. It marked the end of IPARD implementation and a shift to the
implementation of the first Croatian Rural Development Program (RDP). With the
announcement of RDP, many beneficiaries withdrew already contracted applications,
expecting more benefits from the RDP measures. In accordance with the “n + 3 rule”, the
implementation of IPARD projects continued until December 31, 2016, when all contracted

and realized projects had to be paid.

In this study, the subsequent analysis focuses on the recipients of SAPARD and IPARD grants
in the 2007-2016 period that are subject to corporate income tax (profit tax). The reason for
this approach is that only profit tax payers are obliged to submit their financial reports in
Croatia, while financial results of other types of business are not available for analysis. In total,
157 SAPARD and IPARD grants were awarded over the 2007-2016 period for the selected
group of companies. The total amount of received support was 64.9 million EUR (481.2
million HRK), with the average amount of 0.4 million EUR (3.1 million HRK) per project
(Appendix, Table A2).

13



4  Dataand Methodology

4.1

4.2
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Data

Data for this analysis come from two datasets: (1) financial and structural data on the
population of Croatian enterprises for the 2003-2017 period, obtained from the Croatian
Financial Agency (FINA), and (2) data on SAPARD and IPARD grants in the 2007-2016
period, obtained from the Ministry of Agriculture. The former dataset includes balance sheet
and profit and loss statement data covering more than 300 variables for the universe of
Croatian trade companies, as well as firm characteristics such as region, size, industry sector,
firm ID, and year of the report. On the other hand, the Ministry dataset includes the name of

the grant recipient, the amount of grant given, and the year the grant was received.

Upon merging the FINA and Ministry datasets, data are available on 201,345 firms, 131 of
which obtained the analyzed grants. We removed all foreign-owned and state-owned firms, as
these were not eligible as recipients for the analyzed grants. For the same reasons, we removed
all firms that reported positive unpaid debts towards the state in the year prior to treatment.
We only kept the firms operating in NACE Rev. 2 two-digit sectors: 01 (Agriculture, forestry
and fishing), 10 (Manufacture of food products), and 11 (Manufacture of beverages). Lastly,
we removed all firms that have received these grants more than once, as we would not be able
to disentangle the effect of each grant for that particular firm. Finally, we ended up with 114
grant-awarded firms (treated firms) and 3,153 potential control firms. The total amount of
received support in our final sample was 47.6 million EUR (354.2 million HRK), with the
average amount of 0.4 million EUR (3.1 million HRK) per project (Table A2). Table A3 in

the Appendix further presents grant distribution according to firm size, sector, and region.

Method Applied

The methodological approach identifies the causal effect by comparing outcomes between a
treatment group and a control group (Rosenbaum and Rubin, 1983). Treatment is usually
modelled as a binary variable D, taking the value 1 for the treated firms and 0 for the control
(non-treated, counterfactual) firms. The greatest challenge is to find a control firm that is as
similar as possible for each treated firm as firms may systematically differ in both observable
and unobservable characteristics (Heckman, Ichimura, and Todd, 1998). To mitigate this
problem, Rubin (1977) introduced the conditional independence assumption (CIA), stating
that potential outcomes are independent of treatment assignment (i.e., that exposure to

treatment can be considered random), given a set of observable covariates X, which are not
affected by the treatment, i.e., Y(D = 0), Y(D = 1) 1 D| X, where Y(D) denotes the

potential outcome.



Empirically, this allows each treated firm to be matched with one (or several) control firms
that are as similar as possible in their pre-treatment characteristics. We estimate this similarity
of treated and control firm using a propensity score as our matching metric. This propensity
score is defined as the conditional probability of receiving treatment given pre-treatment
characteristics and is estimated using a standard probit model. We restrict the propensity
scores to the common support area, thus considering only firms in the intersection of the range
of the propensity scores for treated and control firms. Finally, the control firm for each treated
firm is selected using a combination of exact matching and nearest neighbor matching (for the
baseline scenario) without replacement as our matching method. Once the control firms are
matched to the treated firms, we compare the period before the treated firms received the
subsidy (one year prior to treatment) and period up to five years after obtaining the subsidy.
By concentrating on a five-year window following the treatment (much like in Srhoj,
Skrinjari¢, and Radas, 2019 or Srhoj et al., 2019), our analysis identifies both the short- and
the mid-term effect of the analyzed programs. Average treatment effect on the treated (ATET)
is then calculated as an average difference in performance of the treated firms between the
periods after and before the implementation of the program, and at the same time, also as a
difference between the treated and control groups. Hence, we apply propensity score matching

in combination with a difference-in-difference approach.

To check the robustness of our baseline findings, we conduct three robustness checks: (1) a
placebo test, (2) sensitivity analysis using different matching metrics and methods, and (3)
Rosenbaum bounds test. For the placebo test, we discard the treated group, make the control
group from our main specification a placebo-treated group, and repeat our main specification
matching procedure. If the observed ATET effects are due to the grants, the placebo treatment
should have no effect on firm performance. This procedure is repeated 10,000 times to
empirically obtain the distribution of the ATET estimates, to avoid relying on the calculated
standard errors (Abadie and Imbens, 2008) or on the normality distribution of the ATET
estimates. Secondly, we conduct a sensitivity analysis regarding the matching approach. We
estimate nearest neighbor matching with two, three, and four control firms per treated firm;
nearest neighbor matching with two, three, and four control firms per treated firm but with a
caliper set at 10 percent of the standard deviation of the estimated propensity score; and radius
matching with the same caliper. Finally, as matching methods can suffer from hidden bias
(caused by unobservables that simultaneously affect assignment to treatment and the outcome
variable), we conduct a Rosenbaum bounds test (Rosenbaum, 2002), which is increasingly
used for sensitivity analyses in the literature. The Rosenbaum bounds method addresses the
endogeneity problem by quantifying the extent to which the usual assumption of matching
methods is violated — it estimates to what extent the results are robust to the hidden bias. The
method relies on the sensitivity parameter I that estimates the magnitude of the hidden bias
that would render the test statistics of the study inference insignificant. When I'=1, the
treatment effect is bias free (i.e., the assignment to treatment is random), while higher values

of I' indicate departure from randomness by showing the extent of impact that confounding
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variables have on the selection into treatment. The Rosenbaum bounds method is valid
regardless of the strength of the confounding variable on the outcome (DiPrete and Gangl,
2004)".

4.3 Variables Used in the Analysis

All relevant variables for the public call schemes as well as covariates considered as important
in the literature are used to calculate our matching metric — the propensity score. As covariates
(Table 1), we select relevant firm characteristics and performance indicators that affect not
only the selection into treatment, but the outcome as well. While some covariates are obvious,
such as firm age, region, and size (measured in number of employees and real turnover), other
covariates are proxies for firm characteristics. For example, firms that pay higher average wages
have on average larger capital and cash reserves, and thus are more likely to be financially
stronger. Such firms may either not be interested in applying for the grants, or if they do
apply, they may “make more out of it” than weaker firms do. We also include debt ratio and
liabilities towards banks to capture financial constraints of firms, because firms with higher
financial constraints are found to be more vulnerable (Musso and Schiavo, 2008; Stucki,
2013). This vulnerability can induce firms to seeck public aid, and is also likely to affect how
well the firm uses the grant. The set of covariates also contains measures of productivity, such
as real value added per employee and total factor productivity (TFP). Firms that are exporters
tend to be more productive (Costa, Pappalardo, and Vicarelli, 2017) and to have specific
entrepreneurial skills and human capital (Brambilla, Lederman, and Porto, 2012) that can
affect both receiving a grant and the potential outcomes. Therefore, we include a full set of

firms’ trade orientation dummies.

Table 1 Covariates Used for Calculation of Propensity Score

Variable Description

Treatment variable

grant 1 if the firm received any grant scheme funding, O otherwise
Firm characteristics

Age Age of the firm
Age squared Squared age of the firm
Ownership Ownership of the firm: 1 - State, 2 - Private, 3 - Mixed

1 - Crop and animal production, hunting and related service activities, 10 -

NACE 2-digit sector Manufacture of food products, 11 - Manufacture of beverages

Region of the firma classified as: 1 - Zagreb region, 2 - Western Croatia, 3 -

Region of the firm Eastern Croatia, 4 - Central Croatia, 5 - Southern Croatia
Firm size Size of the firm: 1 - Micro, 2 - Small, 3 - Medium, 4 - Large

. . Trade orientation of the firm: 1 - Exporter only, 2 - Importer only, 3 - Exporter

Trade orientation ) .
and importer, 4 - Domestic market only

Firm performance characteristics®

Labor In (1 + number of employees)

Average wage In (1 + real average wage)

! For further details on Rosenbaum’s bounds approach, please see Appendix B.
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Capital In (1 + real tangible fixed assets)

Cash reserves In (1 + real cash reserves)

Debt ratio real total assets / real total liabilities

Debt ratio squared squared (real total assets / real total liabilities)
Liabilities banks In (1 + real liabilities towards banks)

Turnover In (1 + real turnover)

Value added In (1 + real value added)

Labor productivity In ((1 + real turnover) / (1 + number of employees))
Total factor productivitye In (total factor productivity)

Year

year Dummy for each year in our sample

Notes: “ Regions were defined based on the 21 Croatian counties. Details are available on request. * All monetary variables
were deflated using AMECO implicit price deflators with base in 2010. © Total factor productivity was estimated using
Wooldridge (2009) methodology based on the production function approach using value added as output, labor and
capital as inputs, and intermediate inputs to control for unobservables. As technologies used in the production process differ
across different industries, TEP was estimated separately for each NACE Rev. 2 two-digit industry.

Source: Authors' calculations.

Outputs are categorized in seven groups (Table 2): firm survival, output growth, labor inputs
growth, capital inputs growth, intermediate inputs growth, productivity growth, and debt
growth. All these are quite standard in the evaluation procedure (Srhoj, Skrinjarié, and Radas,
2019; Srhoj et al., 2019), except for Z-score, which we further elaborate. Altman Z-score
(Altman, 2000) is used for the assessment of financial (in)stability of the firms included in this
research. It is based on a combination of individual business performance indicators calculated

from annual financial reports. The Altman Z-score is calculated with the following formula:
Z—score=0,717X,+0,847X, +3,107X, +0,420X, + 0,998 X , (1)

where Xj is ratio of working capital and total assets, X; is ratio of retained earnings and total
assets, X3 is ratio of earnings before interest and tax and total assets, Xj is ratio of market value
of equity and total liabilities (book values), and X is ratio of sales and total assets. A score
below 1.23 means it is likely the company is headed for bankruptcy, while companies with
scores above 2.9 are not likely to go bankrupt. The values between these ranges represent the

so-called “grey zone” (Zenzerovi¢ and Perusko, 20006).

Table 2 Outcome Variables Used in the Analysis
Variable Description
Firm survival
Active on the market Dummy if firm is still on the market inyeart + ¢, g € {1,~-,5}
Output growth
Real total assets growth from¢- /tot + ¢, g € {l,m,S} ,

In total assets
In (total assets,, q) -In (total assets, )
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Real turnover growth from - I tot + ¢, g € {1,' . ',5} ,

In sales (turnover)
In (sales,ﬂ]) -In (sales, ;)

Real value added growth from ¢ - [ to t + ¢, g €{1,---,5},

In value added
In (valueaddedw) -In (valueadded,_,)

Real profit/loss growth from¢- I tot + ¢, g € {1,~~-,5} ,

In profit/loss n (proﬁt j In (Proﬁt j

0SS 144 loss

Labor inputs growth

Number of employees’ growth from¢- [ tot + ¢, g € {1,~--,5} ,
In employees
In (employeesml) -In (employees,_,)

Real average wage growth from ¢ - I to ¢ + g, g €{1,--,5},
In real average wage

In (average wage,

Hq) -In (avemgewage,_l)

Capital inputs growth

Real capital growth from ¢ - [ to t + ¢, g €{1,---,5},
In capital .
In (capital,+q) -In (capital,_,)

Real total liabilities towards banks growth from ¢ - I to ¢ + g, q €{1,---,5},
In bank loans
In (liabilities,,,) - n (liabilities, ,)

Intermediate inputs growth

Real intermediate inputs growth from¢- /to ¢+ ¢q, g € {1,---,5} ,
In intermediate input costs . .
In (intermediatecosts,+q) -In (intermediatecosts, )

Productivity growth

Real total factor productivity growth from¢- I tot + ¢, g € {1,- . -,5} ,

In total factor productivity
In (TFP,,) -In (TFP.,)

Real labor productivity growth from £ - I to ¢ + g, q €{1,---,5},
In labor productivity
In (labor productivityw) -In (labor productivity,_l)

Debt growth

Debt ratio growth from ¢ - I to ¢ + ¢, q € {l,--,5},
In debt ratio .

In (debtratio,+q) -In (debt ratio,_,)

Z-score growth from 7 - [ to ¢ + g, q €{1,--,5},
In Z-score

In (Z —scorew) -In (Z —score,_l)

Source: Authors' calculations.

Results

Descriptive Statistics and Matching Procedure

Descriptive statistics before and after matching are presented in Table A4 of the Appendix.
The average firm in our sample is 9 years old (on the market) (9.0 control firms and 8.5

treated firms), located in Eastern Croatia (46 percent control firms and 32 percent treated



5.2

firms), micro-sized (77 percent control firms and 49 percent treated firms), from the
agricultural sector (84 percent control firms and 73 percent treated firms), and mainly focused
on the domestic market (71 percent control firms and 50 percent treated firms). Treated firms
are also on average outperforming their potential controls in performance variables, most

notably in the value of capital.

We used a probit model with a dummy variable indicating whether or not the firm 7 received
the grant in time #,f € {2007,---,2016}, and with all firm performance variables and firm

characteristics as independent variables (Table 1). To avoid the problem of simultaneity, the
covariates enter the calculations with a lag of one period, i.e., with pre-treatment values.

Estimation results are provided in Table A5. The estimated model was found to be statistically

significant (Wald y* test p < 0.001) and the pseudo R* shows that the model was able to
explain 30.9 percent variance in the dependent variable. As the purpose of the probit model is
to forecast the propensity score and not to interpret the coefficient estimates or their statistical
significance, we do not interpret the specific findings obtained. The quality of the matched

sample is our main objective here.

The propensity score is then used to find the control group composed of the nearest neighbors
to the treated firms. Specifically, we combine exact matching and nearest neighbor matching.
Since our analysis spans over the 2007-2016 period, during which the economic climate in
Croatia changed dramatically (Croatian economy experienced a recession in the 2008-2014
period), we wanted to make sure to pair beneficiaries to those non-beneficiaries in very similar
economic conditions. For this reason, treated and control observations were exactly matched
on: year of receiving treatment, region of the firm, and NACE 2-digit sector; and then within
each of these combinations of groups we used propensity score to find the nearest neighbor for
each treated observation. After matching, Table A4 shows no significant differences in means
of all covariates and a significant reduction in standardized bias. The observed empirical
densities of the covariates and the propensity score can be accepted as sufficiently equal for
treated and control firms. The necessary balancing property is thus achieved, implying that
both samples are now comparable and therefore we are allowed to estimate ATETs and to

interpret the obtained estimates.

Average Treatment Effect on the Treated

The ATET estimations are presented in Table 3, encompassing both firms’ survival and
performance outcomes. The results indicate a positive grant premium on the firm survival rate
in one year after receiving the treatment. Grants also induce a positive output additionality in
assets, turnover, and value added in both the short and the mid term after receiving the grant.
The story is somewhat different for profit, which is significantly higher for grant recipients

only in the short term (in the first year after the grant was obtained), and after that period, the
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effect vanishes. The treatment also recorded a positive significant effect on employment
throughout the analyzed period, even though effects on average wage were not significant.
With regard to capital inputs, grants induce positive capital input additionality throughout the
analyzed period, while growth rates in bank loans for treated firms are higher starting with the
fourth year after undergoing treatment. Intermediate inputs show positive growth effects in
both the short and the mid term. With regard to productivity, grants yield additionality in
TFP and labor productivity in both the short and the mid term. Debt analysis reveals that
treated firms managed to reduce their debt ratio in the first year following grant receipt, but
this effect vanished in the mid term. Treatment effect in Z-score was not shown to be

significant.

The placebo test with and without the normality assumption demonstrates the robustness of
our original findings. All ATET estimates for the placebo-treated firms are not significantly
different from zero (Table AG). Figure Al in the Appendix shows the empirical distribution of
the estimated ATETS for 10,000 replications of the placebo test computed for each statistically
significant ATET effect in Table 3. The red line marks our baseline ATET estimates reported
in Table 3, while green dashed lines represent the top and bottom 10 percent of the
distribution. All estimated ATETs are in the far tails of their distribution, supporting the
conclusion that there remains only a small probability that they occur by chance, thus
corroborating that our baseline ATETs are attributable to the grants. Table A7 in the
Appendix shows the results of the alternative matching approaches utilizing different matching
methods; all findings confirm the robustness of the main results. Table A8 in the Appendix
shows the results of the Rosenbaum bounds test, indicating that the majority of our significant

effects are rather robust for up to 20 percent of hidden bias.

Table 3 Treatment Effects of SAPARD and IPARD Grants on Firm Performance

Outcome variables ATET (s. e)
t+1 t+2 t+3 t+4 t+5
Firm survival
Active on the market 0.044** 0.061 0.035 0.026 0.001
(0.019) (0.057) (0.066) (0.066) (0.056)
Output growth
In total assets 0.157*** 0.152** 0.160* 0.147 0.179
(0.061) (0.074) (0.103) (0.136) (0.231)
In sales (turnover) 1.379*** 1.635*** 1.981*** 1.536** 1.195%**
(0.447) (0.533) (0.696) (0.724) (0.685)
In value added 0.780** 0.815** 1.381*** 1.180** 1.176%**
(0.341) (0.424) (0.529) (0.626) (0.419)
In profit 0.651*** 0.101 0.357 -0.398 0.571
P (0.262) (0.284) (0.481) (0.417) (0.508)
Labor inputs growth
In emplovees 0.282*** 0.383*** 0.502*** 0.440*** 0.412
ploy (0.081) (0.118) (0.155) (0.187) (0.332)
In average wage 0.024 -0.114 -0.123 -0.111 -0.323*
ge wag (0.089) (0.120) (0.140) (0.168) (0.213)
Capital inputs growth
In capital 0.535*** 0.454** 0.513** 0.520* 0.587
P (0.199) (0.219) (0.29) (0.380) (0.707)



-0.144 -0.326 -0.325 1.270* 2.440%*
In bank loans

(0.442) (0.659) (0.782) (0.903) (1.442)
Intermediate inputs growth
In intermediate input 0.960*** 0.734*** 0.811*** 0.794** 0.767*
costs (0.242) (0.238) (0.299) (0.376) (0.529)
Productivity growth
In total factor 1.503*** 1.845%** 1.945%** 1.701%* 0.657
productivity (0.447) (0.564) (0.682) (0.836) (0.811)
In labor productivit 0.525* 0.467 0.828** 0.677 0.637**
P y (0.333) (0.395) (0.475) (0.557) (0.332)
Debt growth
In debt ratio -0.101** -0.028 0.004 0.159* 0.153
(0.047) (0.053) (0.076) (0.101) (0.170)
-0.087 -0.092 0.024 -0.174 -0.036
In Z-score
(0.131) (0.163) (0.152) (0.172) (0.173)

Notes: *p < 0.1; **p < 0.05; *** p < 0.01, one-sided p-values. “t” denotes the year the firm received the grant. Standard
errors (s. e.) are based on Abadie and Imbens (2008).
Source: Authors' calculations.

We additionally estimated heterogeneous ATET using different firm characteristics: size,
region, and trade orientation (Table A9 and Table A10). In terms of survival on the market, all
the significant effects in the first year after obtaining the grant come from micro- and small-
sized firms from the Central Croatia region, focused exclusively on the domestic market. In
terms of firm size, the most significant and greatest effects are observed in micro-sized firms,
particularly in survival on the market (only first year after obtaining the grant) and in output
additionality. For the latter, compared to their large competitors, micro-sized firms recorded
up to ten times greater growth rates in sales or value added, with significant increases in
number of employees and obtained capital. They also managed to increase their TFP in the
short and mid term, as well as to reduce their indebtedness. Moving on to results based on
regional distribution of beneficiaries, the allocated grants seem to be the most effective in the
Central Croatia region, which is somewhat surprising, given that traditionally the eastern parts
of Croatia are more suitable for agriculture. Firms situated in Central Croatia show the
greatest grant additionality in turnover, value added, and intermediate inputs. Also, these firms
managed to boost their labor productivity and their TFP in the short and mid run, and to
reduce their indebtedness in the short run. On the other hand, firms in Western Croatia
managed to acquire more capital and recorded a significant increase in total assets. In terms of
firms’ trade orientation, there does not seem to be a clear pattern in which one group
outperforms the other. Firms concentrating solely on the domestic market show greater
survival effects (only in the first year after treatment) and greater increase in turnover and
capital. On the other hand, firms that are both exporters and importers managed to increase
their value added, employ additional workers, increase their average wage, and boost their

labor productivity and TFP.
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5.3

Cost-Benefit Analysis

The estimated treatment effects (Table 3) enable us to make a cost-benefit analysis with
common “back-of-the-envelope” calculation (Czarnitzki and Lopes-Bento, 2013). On the cost
side, the amount of public funds provided for 157 SAPARD/IPARD grants was 64.9 million
EUR (2007-2016 period, Table A2). On the yearly benefits side, the awarded grants led to an
average increase in turnover at times ¢ + /, t + 3, and ¢ + 5 of 0.9 million EUR, 1.3 million
EUR, and 0.8 million EUR per firm, respectively. Multiplying this with the number of
awarded grants (157 awarded grants, Table A2) amounts to 140.7 million EUR, 202.1 million
EUR, and 121.8 million EUR at times # + /, ¢ + 3, and ¢ + 5, respectively. This implies that
the estimated benefits of the grant schemes outweigh the grant scheme costs by 2.2, 3.1, and
1.9 times in the short and mid term after the grants were distributed. These benefits are quite
similar to the three times higher value added created by an export promotion policy in
Denmark (Munch and Schaur, 2018) or by women entrepreneurship policies in Croatia (Srhoj
et al., 2019). We can thus speculate that the grants had the greatest effect in the mid term,

three years after they were distributed.

Table 4 Quantification of Treatment Effects for the SAPARD/IPARD Grant Scheme

Outcome variables t+1 t+2 t+3 t+4 t+5
Real assets 254,709 246,514 246,514 -a

Real turnover 895,955 1,062,244 1,287,040 997,864 776,012
Real value added 286,569 299,527 507,168 433,350 431,906
Real profit 7,974 - - - -
Number of employees 3 4 6 5

Real average wage - - - -

Real capital 614,276 520,880 588,831 597,192 -

Real liabilities towards banks - - - 1,030,955 1,980,383
Real intermediate inputs 698,502 534,017 589,831 577,548 558,179

Notes: We estimate the effects for the sample of treated firms in our analysis. All monetary variables are expressed in EUR.
1 EUR ~ 7.42 Croatian kuna (HRK). “t” denotes the year the firm received the grant. * We report only significant effects.
Source: Authors' calculations.

5 Di . | Conclusi

22

The aim of this research was to evaluate the impact of public grants from the pre-accession
SAPARD and IPARD programs on the business performance of enterprises in the agri-food
sector in Croatia. The study also responds to the perceived lack of assessment of the net impact
of pre-accession programs on beneficiaries using a counterfactual approach. The basis of the
impact assessment is a comparison of selected indicators of sustainability, productivity, and
business performance between the beneficiaries of the grants (treated firms) and sufficiently
similar firms that did not use the grants (untreated or control firms). A combination of
propensity score matching and difference-in-difference method was used, and the analysis

period covered years ¢ - I to ¢ + 5, with ¢ indicating the year the grant was received.



Our results suggest that SAPARD and IPARD grants had different impacts with respect to the
period considered, the type of performance indicator, and the group of companies. An overall
positive output additionality in all five years after treatment was found for turnover, value
added, and total assets. The beneficiaries of the grants also saw higher growth in employment,
TFP, labor productivity, and capital input throughout the five years. In some years, the grants
affected higher growth in bank loans (¢ + 4, # + 5) and profits (¢ + ), while decrease in the
debt ratio was significant in year ¢ + 1. The treatment did not affect the wage growth and
financial stability of the companies as measured by Altman’s Z-score. The results obtained
largely justify the purpose of the grants, which was the modernization and upgrading of
production capacities. Looking at the results by groups of companies, it is interesting that the
effect of the grants on survival on the market in year ¢ + / is concentrated on micro and small
enterprises that are focused on the domestic market and located in Central Croatia. Micro-
sized enterprises that received grants saw ten times higher growth in sales and value added than
large enterprises. For micro-sized enterprises, employment and TFP also increased more, while
indebtedness decreased. In terms of regional differences, the grants appear to have had the
greatest impact in Central Croatia, although Eastern Croatia is the one traditionally

agricultural.

Despite some circumstances that could lead to opposite conclusions (such as the demanding
approval procedure for the grants, relatively modest funding compared to generous national
support programs, expensive pre-financing loans, and the unfavorable economic situation), the
results of this study suggest that the pre-accession programs in Croatia had an impact on the

beneficiaries’ growth and business performance indicators, and that this impact was positive.

This paper provides an insight into the net impact of pre-accession grants in Croatia, and thus
promotes the application of similar research in other EU candidate countries where the same
or similar funds are implemented. The study also demonstrates the applicability of the selected
methods in the circumstances of available data at the national level. In addition, we suggest the
same approach to be applied for EU programs available to Croatia as an EU member state,

such as the Rural Development Program.

One of the limitations of this research is related to the possibility that an essential unobserved
covariate was not included in the analysis. Therefore, future research should look for new
enterprise characteristics, which could be related to organizational and human resources as
well, and which may play an important role, especially in small enterprises. A standard
limitation is that we did not conduct a general equilibrium analysis, but an average treatment
effect analysis only. There might be spillovers to other firms, such as consultancies, suppliers of
equipment, etc. which we did not estimate. The quality of the research could be raised by
including the number of points per application during the tender, as rejected applicants could
represent an additional control group. Finally, this study includes enterprises that issue
financial statements, i.e., are subject to profit tax, meaning that family farms and similar
enterprises, which make up by far the largest number of farmers in Croatia, are not included.
Consequently, similar research at a comprehensive level requires finding alternative sources of

information about assets, production, sales, and business performance.
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Let us assume that the probability of the treatment D for observation 7 is a function of the

observed vector of covariates X; and unobserved variable u;, More precisely,

P(D. =1| xl.,ul.) = F(ﬂxl. +7“i) , where F is the logistic function and y is the effect of

1
the unobserved variable on the probability of treatment. When y = 0 this means that the
study is free of hidden bias and the selection into treatment is determined solely by x;.
When y# 0, two observations, say i and j, which have the same covariates x; = x;, can have

different probabilities of treatment if u; # u;. Since F is logistic, the odds of treatment for

P .
'~ and —Z’—, and the odds ratio is given by
1-P 1-P

J

the two observations are

P-B)_ o
B(I—Pj) - eﬁxj+;/u/-

_ y(u, —uj)

. If the unobserved variable does not exert any influence

(i.e., if y=0), or if u; = u;, then ey(u'ﬁ’ ) =1. Rosenbaum (2002) showed that the following
1_1_B(-F)

bounds could be put on the odds ratio: —=-—<—"——-<¢" =I". Both observations

e PI(I—P]>
have the same probability to be in treatment only if ['=e” =1. If for example

I'=¢e” =2, that means that the probability that observation i receives treatment can be
up to twice as high as the probability for observation j, regardless of the fact that
probability should be the same for both units according to the observables, which is the
result of hidden bias. This is how Rosenbaum bound I" measures the extent of the hidden

bias.
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