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The objective of this research is to evaluate the impact of the Innovative Entrepreneurship instrument, implemented by the National Agency for

Research and Innovation (ANII by its Spanish acronym) of Uruguay. This study presents several significant contributions. First, it uses data from

innovative start-ups funded between 2008 and 2021, which were compiled into one of the largest databases used for this type of research. As well,

an innovative econometric technique is applied that allows to work with unbalanced panels —an especially important aspect when analyzing a

program that supports innovative start-ups, for which mortality rate is high— while also estimating the duration of the treatment effect. The

findings provide evidence of investment leverage in innovation activities of 195%, indicating that firms supplement public funds with their own

resources. Furthermore, it is observed that participation in the program induces persistent changes in the innovative behavior of companies,

which persist over time. No impacts were found on the economic performance of companies.
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1. Introduction

In recent decades, innovative start-ups have been recognized as key
drivers of economic growth and social transformation. The speciali-
zed literature highlights that these initiatives not only generate new
products and services, but also energize labor markets, diversify the
productive fabric and strengthen the competitiveness of economies
(Audretsch, 1995; Acs et al., 2017; Kantis & Federico, 2014).

Unlike traditional ventures, innovators face two main challenges: a)
they operate in highly uncertain environments, and b) they face sig-
nificant barriers to access financing (Fracica, 2009; Barona & Gémez,
2010). The information asymmetry between entrepreneurs and in-
vestors particularly limits access to resources for R&D-intensive ac-
tivities, a key characteristic of this type of company (Himmelberg &
Petersen, 1994; Hall, 2002; Hall & Lerner, 2010). Furthermore, these
restrictions are aggravated by the lack of tangible assets that can be
used as collateral, and by the perception that R&D investments are
high risk and present high sunk costs (Hall et al., 2016).

To overcome these problems, governments have developed specific
policies aimed at correcting these market failures. The experience of
countries that have successfully promoted the creation and consoli-
dation of innovative companies shows that these barriers can be over-
come by strengthening the entrepreneurial ecosystem and providing
effective financing alternatives (Lozada, 2022). As highlighted by the
Organization for Economic Co-operation and Development (2016),
governments play a key role in promoting entrepreneurship and crea-
ting conditions conducive to its development and sustainability.

In Uruguay, since 2008 the National Agency for Research and In-
novation (ANII) has implemented the Innovative Entrepreneurship

program, which was designed to promote the creation and develop-
ment of young companies seeking to market innovative products or
services.

Through non-experimental quantitative techniques of causal inferen-
ce, this study aims to evaluate the impact of the public policies imple-
mented by ANII to promote innovative entrepreneurship. Three main
hypotheses are proposed: 1) public funding increases investment in
innovation-related activities, demonstrating additionality; 2) ANII-
supported innovative start-ups show a greater propensity to innovate
compared to those that do not receive support; and 3) funded com-
panies achieve higher economic performance than non-funded ones.

This study makes relevant contributions to the literature on the eva-
luation of public policies supporting innovative entrepreneurship,
particularly by building upon and significantly advancing previous
assessments of the Innovative Entrepreneurship program in Uruguay.
While earlier reports, such as Bukstein et al. (2020), provided valua-
ble initial insights into the program’s performance, this manuscript
offers a more robust and comprehensive analysis.

Specifically, our work distinguishes itself through two key advance-
ments. First, we leverage an expanded and updated dataset, incor-
porating information on innovative start-ups funded between 2008
and 2021. In contrast to Bukstein (2020), this study employs an unba-
lanced panel dataset, which substantially augments the observations
and available information for researchers. This extended temporal
scope and larger sample size—compiled into one of the most com-
prehensive databases for this type of research in the region—allow
for a more granular and long-term examination of program impacts.
Second, and crucially, we apply an innovative econometric approach
developed by Liu, Wang, and Xu (2022). This generalized difference-
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in-differences (DID) model is particularly well-suited for evaluating
programs with staggered treatment entry and high attrition rates, com-
mon characteristics of start-up support initiatives. Unlike methodolo-
gies used in previous evaluations, this advanced technique allows us
to work effectively with unbalanced panels, estimate heterogeneous
treatment effects by cohort or treatment duration, and critically assess
whether the effects of public funding persist after the subsidy ends. The-
se methodological enhancements provide a more precise and nuanced
understanding of the program’s causal impact, offering novel insights
beyond prior descriptive or less causally identified analyses.

The paper is structured as follows: Section 2 reviews the literature on
public support for innovative entrepreneurship; Section 3 describes
ANII’s promotion instrument and its theory of change; Section 4
describes the methodology; Section 5 presents the results; Section 6
discusses the findings in relation to existing evidence; and Section 7
concludes with recommendations.

2. Literature review

State intervention through support programs for innovative entrepre-
neurs is justified by the need to correct market failures that limit the
development of innovative activities. High initial costs, the uncertainty
inherent in innovation processes, and information asymmetries make
it difficult for entrepreneurs to access private financing (Hall & Lerner,
2010; Himmelberg & Petersen, 1994). To address these limitations, go-
vernments have implemented specific policies that seek to encourage the
creation of innovative companies, promote investment in research and
development, and strengthen the competitive capacity of entrepreneurs.

The literature on the effects of public support policies fall under two
main categories: 1) studies that analyze instruments aimed at inno-
vative small and medium-sized enterprises (SMEs); and 2) research
focused on programs specifically designed for innovative start-ups.
Although empirical evidence on the impact of public subsidies on
SMEs is abundant, studies evaluating programs aimed exclusively at
innovative start-ups are relatively scarce.

A key issue in this field is the debate on crowding-out effects, i. e.
whether public support replaces or supplements private investment
in innovation. After analyzing a national program in Germany, Czar-
nitzki and Lopes-Bento (2014) found that subsidies not only do not
displace private investment, but rather supplement it, significantly in-
creasing the total investment in innovative activities. Similar results
were reported by Aerts and Czarnitzki (2004) and Almus and Czar-
nitzki (2003) in studies conducted in Belgium and Germany, where
subsidies increased R&D activities and improved the innovative per-
formance of beneficiary firms.

In terms of innovative performance, several studies have documented
positive impacts. Liu and Ramer (2016) found that regional subsidies
to small firms in Germany significantly boosted new product intro-
ductions, both at the firm and market levels. In Croatia, Radas et al.
(2015) identified increases in sales resulting from innovative products
developed thanks to SME support programs. In the United Kingdom,
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Foreman-Peck (2012) concluded that companies benefiting from pu-
blic programs are more likely to innovate compared to those that do
not receive support.

Regarding economic impact, Kolling (2015) analyzed the effects of
various public subsidies in Germany between 1996 and 2009, repor-
ting positive contributions to employment, wages, productivity and
added value. Srhoj et al. (2019a, 2019b) found that in Croatia, subsi-
dies to micro and small businesses improved their chances of survival
and access to financing, although the effects on employment and sales
were more limited.

Regarding programs specifically targeting innovative start-ups, a pro-
minent example is the Italian Start Up Act, evaluated by Biancalani
and Dirk Czarnitzki (2021). This programme has proven to be effec-
tive in generating employment and facilitating access to capital for
innovative startups in Italy.

In Latin America, the results of support programs for innovative en-
trepreneurship have been mixed. Goni and Reyes (2019) and Lozada
(2022) identified significant increases in sales for the startups parti-
cipating in Start-Up Peru. However, Butler (2016) and Verde (2016)
did not find significant effects on sales revenue when analyzing the
Buenos Aires Emprende and Start-Up Chile programs. In Mexico,
Gonzalez et al. (2018) reported that supported innovative start-ups
improved their capacity for innovation, but the effects on immedia-
te economic performance were limited. For Uruguay, Bukstein et al.
(2020) evaluated the Innovative Entrepreneurs program using a diffe-
rent methodology than the present study. Their results show an im-
pact on investment in innovation activities and innovative behavior.
However, they find no evidence of changes in the economic perfor-
mance of new firms.

3. ANID’s support instrument for innovative start-ups

ANIT’s Innovative Entrepreneurship instrument was launched in
2008, in a context where initiatives to encourage the creation of new
companies were limited and recent. Its main objective is to promote
the creation and development of emerging or young companies focu-
sed on marketing innovative products or services.

In order to access the benefits, startups must meet certain require-
ments, such as demonstrating the innovative nature of their propo-
sals, the technical and commercial viability of the project, and the
commitment of the entrepreneurial team.

Since its implementation, the instrument has evolved in terms of
the amounts financed and the execution deadlines. Between 2008
and 2012, the instrument offered non-reimbursable financing of up
to 80% of the total cost of projects, with a cap of USD 25,000 and a
maximum duration of one year.

In 2013, a second stage of support was introduced for successfully
completed projects, aimed at strengthening the marketing or inter-
nationalization of companies. At this stage, an additional amount of
USD 45,000 was granted, for a duration of one year.
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Since 2021, the instrument offers financing of up to 80% of the total
cost of the project, with a maximum amount of USD 70,000 and an
execution period of up to two years. In addition, projects linked to
climate change or led by women can access funding for 90% of the
cost, and the same maximum amount. It is important to note that
the start-ups financed under the conditions established in 2021 are
not included in the impact evaluation in this study due to the time
horizon of the analysis.

Figure 1:Theory of change of the Innovative Entrepreneurship instruments of ANII
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Since its creation, the Innovative Entrepreneurship program has fi-
nanced more than 300 projects, allocating approximately USD 12
million and significantly contributing to the innovation and entre-
preneurship ecosystem in Uruguay.

Figure 1 presents the theory of change of the instruments designed
by ANII to support the creation of innovative start-ups. The design of
these instruments seeks to address various restrictions that hinder the
creation and launch of this type of company.

New companies
make efforts to Innovative Economic
invest in behavior performance
innovation changes improves
activities

lures

Financing and appropriability constraints
Information asymmetry ANII supports
Moral hazard Commercial and technological rh? Creaﬁ‘_)n of
uncertainty innovative
High technical risk of projects Coordination ventures
fai

Source: Adapted from Bukstein et al. (2017)

According to the theory of change of the Innovative Entrepreneurs-
hip instrument, support policies are expected to generate a positive
impact in three main dimensions. First, the effect on investments in
R&D and innovation activities is considered. This analysis focuses on
identifying whether access to public funds encourages beneficiary
companies to increase their own investments in innovation, reflec-
ting a phenomenon of additionality or crowding in, or whether, on
the contrary, public funds replace company resources, indicating an
effect of displacement or crowding out.

Secondly, it is necessary to assess whether the support received enables
new companies to be more innovative. This analysis focuses on the in-
novative behavior of beneficiary companies. The specific literature in-
dicates that the relevant variables to measure innovative performance
are the introduction of innovations in products or processes, the scope
of the innovations achieved, and the sales derived from new products.

Figure 2: Impact evaluation outcome variables

Finally, innovation activities are not seen as an end, but as a means
to promote economic development. It is therefore crucial to analy-
ze whether companies that receive public support perform better in
terms of indicators such as productivity, employment and exports,
compared to those that do not receive financing.

Based on the above, we evaluate the impact of the instrument based
on three hypotheses: that public financing should encourage efforts
in efforts in innovation activities; that this increase in efforts should
translate into concrete innovation results; and finally, that these inno-
vations should have a positive impact on the economic performance
of companies.

Figure 2: operationalizes the theory of change by showing the outco-
me variables that allow the impact of the instrument to be measured
according to a temporal logic, as summarized below.
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Log. Investment in R&D
Log. Investment in [A
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Source: Adapted from Bukstein et al. (2017).
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4. Methodology

4. 1. Sources of information

Three complementary sources of information were used for this eva-
luation. First, the Innovation Activities Survey (Encuesta de Activi-
dades de Innovacion, EAI), whose sample design and field work are
carried out by Uruguay’s National Statistics Institute of Uruguay (INE
by its Spanish acronym). This survey constitutes the main source of
information for the construction of national innovation indicators
and, according to the criteria of the International Standard Industrial
Classification (ISIC) Revision 4, it covers the entire manufacturing
industry (section A) and some selected service sectors (sections B, C,
D,E G, H,I).

The sample design used by the INE combines a panel with a refresh
sample which allows to obtain longitudinal information on a signifi-
cant number of companies. In each wave, approximately 2,400 com-
panies are surveyed, which represent around 12,000 firms in the na-
tional business landscape.

Secondly, apart from the selected sample, ANTI asks the INE to survey
a specific group of approximately 1,600 companies that have applied
for the institution’s programs, regardless of the result of their applica-
tion. The same EAI questionnaire is applied to both groups of compa-
nies, thus ensuring comparability of the data.

Finally, both databases are integrated with ANII’s administrative
records, incorporating key variables such as application results, the
start date of treatment and other ANII support that the company may
have received. This combination of sources allows us to construct the
treatment and control groups.

The quantitative methodology used in this evaluation makes it pos-
sible to take advantage of all the information available on the benefi-
ciary companies from the different editions of INE surveys. The data-
base was built from surveys corresponding to the following periods:
2007-2009, 2010-2012, 2013-2015, 2016-2018 and 2019-2021. For the
construction of the database, it is important to consider that surveys
are triennial, which implies that whether a company is observed or
not, and the number of periods when it is observed, depends in part
on the date of signature of their contract with ANII and the dates of
the survey’s field work.

Based on the available information, a longitudinal or panel database
was constructed, given that the same units (in this case, companies)
are observed at different points in time. The type of panel used in the
evaluation was an unbalanced panel, since observations are not avai-
lable for all companies in all periods.

First, this is due to the fact that beneficiary companies included in the
database receive the ANII subsidy at different points in time: some
enter the program later, which generates an uneven distribution in
the observations available per company. Furthermore, some benefi-
ciaries sign their contracts after the EAI field work has begun, and
therefore the company is not established in time for it to be included
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in said edition, which causes it to be observed for the first time several
years later. This causes some gaps in data for several companies.

In addition to this, there are several companies that responded to the
survey in some periods but then closed and were no longer observed.
This phenomenon, known as attrition or sample loss, requires special
attention to prevent it from affecting the validity of the analysis.

To correct the possible selection bias derived from attrition, a pro-
cedure similar to that proposed by Heckman (1979) was used, cal-
culating the inverse of the Mills ratio for each company-year pair
and using this variable in the econometric models detailed in the
following section.

4. 2. Definitions of treatment group and control group

In any impact evaluation, the construction of both the treatment
group and the control group to be used as counterfactual is funda-
mental to correctly identify the impact of the program. This choice
must be made based on the characteristics of the program and the
available data.

In this case, the treatment group consists of all companies that have
received financing under the Innovative Entrepreneurship instru-
ment in the 2009-2021 period. The control group, which will be used
as a counterfactual, is made up of companies that did not receive sup-
port, but that share similar observable characteristics with the benefi-
ciaries, that is 1) companies that began their activities in 2008 or later,
when the program started to be implemented, and 2) had up to five
employees in their starting year.

These companies are identified on the national EAI database, that is,
those that make up the sample surveyed by the INE. The idea behind
using companies of these characteristics is to have a control group of
small companies that are similar in size to those created as a result of
the subsidy granted by ANII, and that were created after the entrepre-
neurship support instrument started to be implemented.

It is important to note that, unlike other evaluations, in this case com-
panies whose applications were rejected cannot be used as controls.
This is because those applicants for the ANII subsidy are not compa-
nies but individuals who end up opening their business if their pro-
posal is finally accepted. Thus, the companies in the control group are
respondents of the EAI surveys that meet the criteria outlined above.

4. 3. Econometric model

For the impact evaluation, the approach proposed by Liu, Wang
and Xu (2022) was used, implemented in the statistical software R
through the fect command. This methodology is part of the family of
generalized difference-in-differences (DID) models and allows esti-
mating heterogeneous treatment effects by cohort or treatment dura-
tion in unbalanced panels, including two-way fixed effects (TWFE)
and allowing for interaction between them.

One of the main strengths of this methodology is its ability to correct
common problems in impact evaluations, such as the presence of
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unobservable factors that vary both over time and between units. In
this way, this approach makes it possible to see whether the treatment
affects different groups differently and at different times, without as-
suming a homogeneous impact for each of them. This is especially
useful when heterogeneities in treatment exposure time are observed.

In addition, this methodology includes very useful diagnostic tools
such as dynamic treatment effects graphs and statistical tests. These
resources facilitate the evaluation of the validity of identification as-
sumptions and ensure the reliability of their results.

Furthermore, this methodology solves the problem of negative
weights inherent to conventional TWFE models. In practice, the
treatment effect estimated using TWFE ends up being a weighted
average of the effect of the different units over time. The problem is
that when there is a staggered entry into treatment, the first observa-
tions often generate a negative weighting, which distorts the results
by biasing them downwards. However, the methodology proposed by
these authors solves this problem by treating the observations of the
group that already received the treatment as if they were missing data.
This prevents those who received treatment first from being used as
controls for those who received it later, which eliminates negative
weights” and therefore improves the validity of the results.

A key feature of the fect methodology is its focus on constructing cou-
nterfactual values for each treated unit. This makes it possible to esti-
mate how each unit would have behaved in the absence of treatment,
improving the accuracy of the estimates and avoiding the limitations
of methods that only compare averages between groups.

In practice, the model used to calculate the counterfactual values was
as follows:

Y(0);e = u; + 7, + Bycapexty + B,ANII support; + fzage; + Bynon ANII support;,
+ Bs percentage of professionals;;+ A; + &

H; corresponds to the unobservable heterogeneity of each company
which is constant over time; Tt corresponds to shocks specific to
each time period but common to all companies, capext is a binary
variable that takes the value 1 if the company has foreign capital and
0 otherwise; ANII support represents the number of projects sup-
ported by the institution in addition to the instrument evaluated in
this study; age corresponds to the age of the company or years since
its establishment; non ANII support corresponds to the number of
public subsidies received in addition to that of ANII; percentage of
professionals controls for the proportion of professionals in the total
number of employees; and A;; is the inverse of the Mills ratio men-
tioned above.

Finally, the methodology used to estimate total factor productivity
(TFP) at the company level is the one proposed by Olley and Pakes
(1996) and implemented in STATA using the prodest command deve-
loped by Mollisi and Rigovati (2017). Since the variables necessary to
calculate TFP were incorporated into the EAT in the 2016-2018 wave,
the impact on this variable was estimated using the Propensity Score
Matching (PSM) methodology.
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4. 4. Descriptive statistics
Below are some basic descriptive statistics from the database used in
the report.

This study draws on information from 393 companies in total: 210
in the control group and 183 in the treatment group. Table 1 shows
the number of observations per group. Of the 1,833 observations, 841
correspond to the treatment group and 992 correspond to the control
group. It is interesting to note that the treated and control companies
have an average number of observations per period that is almost
equal: 4. 6 and 4. 7 respectively.

Table 1: Number of observations per group and years of observation

Years of observation Treatment (T) Control (C) Total
1 7 14 21
2 18 0 18
3 447 354 801
4 0 12 12
5 15 0 15
6 234 216 450
7 0 28 28
8 16 0 16
9 67 144 211
10 0 30 30
11 11 0 11
12 13 168 181
13 13 26 39
Total 841 992 1,833

Table 2 shows the distribution of the treated companies based on the
year in which they received the subsidy. Companies that signed con-
tracts with ANII in 2015, 2016 and 2017 provided the largest number
of observations in the database.

Table 2: Number of observations of treated companies according to the year
of entry into treatment

Year of entry into treatment Number of observations
2008 23
2009 22
2010 35
2011 35
2012 44
2013 43
2014 34
2015 177
2016 154
2017 105
2018 50
2019 68
2020 37
2021 14
Total 841

Below are some basic descriptive statistics for the outcome variables
used to measure the impact of ANII funding, along with the statis-
tical power of each variable. The power calculation is essential, as it
indicates the probability of finding a statistically significant impact
given the mean and variance values in the outcome variables for the
treatment group and control group, as well as a selected level of statis-
tical significance, which in this case is 5%.
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Table 3 shows that, for 9 of the 13 outcome variables analyzed, the-
re is a 100% probability of detecting an impact of ANII financing, if
such an impact actually exists. However, for 4 variables (Innovation
in process, Innovation for the international market, Propensity to ex-
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Agency’s subsidy is less than or equal to 65% even when it exists. This
power level is lower than the commonly recommended threshold of
80%, which means that given the sample sizes and values presented in
the table, impacts may not be found if they are of small or moderate

port and Sales revenue), the probability of finding the impact of the magnitude.
Table 3: Main descriptive statistics and power calculations
Observations Statistical power Mean Standard deviation
T C T C T C
Log. Investment in IA 841 992 100% 6.985 4.205 6.43 6.09
Log. Investment in R&D 841 992 100% 4. 446 2.871 5.957 5.318
Performs R&D 841 992 100% 0. 489 0. 349 0.5 0.477
Innovative 841 992 100% 0. 684 0.484 0. 465 0.5
Innovative in products 841 992 100% 0.614 0. 348 0.487 0.477
Innovative in processes 841 992 60% 0.244 0.201 0.43 0.401
Innovative in local market 841 992 100% 0.4 0.25 0.49 0.433
Innovative in international market 841 992 59% 0. 185 0. 147 0. 389 0.354
Sells new products derived from innovation 841 992 100% 0.616 0.324 0. 487 0. 468
Propensity to export 841 992 54% 0. 182 0. 146 0. 386 0.353
Log. Employment 841 992 100% 1.159 1. 554 0.958 1.24
Log. Sales revenue 841 992 65% 9.067 10. 252 6.678 6.901
Productivity 841 992 100% 8.615 10. 387 5. 941 5.312

5. Results

The results obtained during the impact evaluation for the different
variables analyzed are presented below. For all variables, the average
treatment effect for those treated (ATT) is reported for all variables.
For those variables whose impact is statistically significant, graphs are
included showing the impact as a function of the years of exposure
to treatment.

5. 1. Impact on investment effort in innovation activities

The start-ups supported by ANII leverage investment in innovation
activities. This implies that subsidies achieves the desired effect of ge-
nerating greater investment by companies (additionality or comple-
mentarity). Thus, if total investment in innovation is considered, the
evidence suggests that beneficiary companies invest 195% more than
non-beneficiary companies.

Table 4: Impact on investment effort in innovation activities

Treatment effect (ATT)
. . 0.677
Log Amount invested in R&D
(0.576)
1. 953
Log Amount invested in IA
(0. 568)

Note: Standard errors in parentheses. *Significant at 10%. **Significant at 5%.
***Significant at 1%.

Figure 3 shows the estimated average treatment effects according to
the number of years since treatment entry, along with their confiden-
ce intervals. Also the p-value of the test assessing the joint significan-
ce of the ATTs for the pretreatment periods is included. This test is a
particular version of the parallel trends assumption in which the null
hypothesis is the absence of significant differences in the outcome va-
riable between treated and controls in the pretreatment periods.

For the variable of investment in innovation activities, the F test con-
firms that it is greater than 0. 05, which suggests that the null hypothe-
sis that, as a whole, the ATTs for the pre-treatment periods are equal
to 0 cannot be rejected, which means that there are parallel trends
prior to entering the treatment for treated and control individuals.

Furthermore, it is evident that the impact is significant during the
first four years from the start of treatment. This is evidenced by the
fact that the estimated coefficients and their confidence intervals do
not include the value zero. From the fifth year onwards, the coeffi-
cients lose statistical significance, which suggests that the effect di-
sappears. These results show that the impacts of the ANII Innovative
Entrepreneurship program on investments are significant and last
twice the maximum time for project implementation (approximately
two years).
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Figure 3: Impact on investment effort in innovation activities by years of
exposure to treatment.
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5. 2. Impact on innovative behavior

The results indicate that beneficiary companies are 14 percentage
points more likely to carry out innovation activities compared to non-
beneficiary companies. Furthermore, ANII support has driven grea-
ter endogenous efforts in innovation, as treated firms are 8 percentage
points more likely to carry out R&D than non-treated firms.
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Table 5: Impact on innovative behavior

Average treatment effect (ATT)
0. 084*
Performs R&D
(0. 049)
0. 142%%*
Performs innovation activities
(0.037)
] 0. 191+
Innovative in product
(0.042)
o -0.002
Innovative in process
(0.043)
-0. 00002
Innovative in international market
(0. 043)
0. 122**
Innovative in local market
(0. 051)
Sells new products derived from 0. 254
innovation (0. 046)

Note: Standard errors in parentheses. *Significant at 10%. **Significant at 5%.

***Significant at 1%.

Regarding the type of innovation developed, beneficiary companies pre-
sent a positive and significant effect of 19 percentage points on the proba-
bility of innovating in products and an effect of 25 percentage points on
the generation of sales of novel products compared to the control group.
In addition, companies that received support increased the probability
of introducing innovations for the local market by 12 percentage points.

No significant impact is observed on process innovation or innova-
tion of international scope, which could be related to the fact that the
program’s financing for this type of innovation and degree of novelty
is very limited.

Figure 4 shows two key aspects: 1) for all outcome variables, the p-
value of the F statistic is higher than 0. 05, which indicates an absence
of significant differences in the previous behavior of these variables
before treatment; and 2) the effect of ANII funding extends beyond
the duration of the project.

Innovation activities and R&D performance show a significant effect
that persists for three years after receiving support and disappears the-
reafter. Similarly, innovations aimed at the local market show significant
effects during the first three years, but the impact disappears from the
fourth year onwards. Finally, as reflected in Figure 4, start-ups who inno-
vate in products and generate sales derived from them show an impact
that extends over a period of 9 years, which shows that ANIIs financing
generates persistent innovative behavior in the supported start-ups.
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Figure 4: Impact on innovative behavior by years of exposure to treatment.
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5. 3. Impact on economic performance

Regarding sales revenue and propensity to export, an analysis of sta-
tistical power showed that there was a low probability of finding an
effect. This was indeed the case, since the estimated impact for these
two variables is very small in relation to the dispersion (measured
through standard deviation) and is not significant. Furthermore, no
statistically significant impact was found for total factor productivity.

Table 6: Impact on economic performance

Average treatment effect (ATT)

0.839

(0.503)
0.021

(0. 043)
-0.125
(0.233)

Log. Sales revenue

Propensity to export

Total factor productivity*

Note: Standard errors in parentheses. *Significant at 10%. **Significant at 5%.
***Significant at 1%.

¥ Estimated by PSM using Kernel matching. The covariate balance test shows that
there are no significant differences in the standardized means after matching.

Finally, for employment a significant impact is found, but as the F test
determined that it does not comply with the assumption of parallel
trends, the result cannot be considered valid.

Figure 5: Impact on employment by years of exposure to treatment
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6. Discussion

The results presented confirm two of the three proposed hypotheses:
ANII-supported companies invest more in innovation activities and
show statistically significant differences in their innovative behavior
compared to non-beneficiary companies. However, no evidence of
significant effects was found on the economic performance variables.
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These findings can be contextualized in light of existing literature,
both for Latin America and for other regions of the world.

Research on the effects of public programs on investment in innova-
tion, especially in innovative young start-ups or companies, is limited
and mostly concentrated in European countries. In this sense, the po-
sitive and statistically significant results in total investment in inno-
vation activities found in this study are consistent with those reported
by Czarnitzki and Lopes-Bento (2014) for Germany. These authors
found an effect coeflicient for investment in R&D between 3. 3 and
2. 1, the latter value being very similar to that obtained in this study
for investment in innovation activities. However, while these authors
also identified a positive impact on R&D investment, this result was
not replicated in the study.

Regarding the innovative performance of the beneficiary companies,
the results coincide with various studies. Liu and Ramer (2016) found
that regional public subsidies in Germany have a significant impact
on new product introductions for both the firm and the market. Si-
milarly, Radas et al. (2015) reported positive and significant effects
of small business support programs in Croatia on the introduction of
innovations and sales of new products. Guo et al. (2016) observed a
positive impact of the Chinese fund Innofund on the innovation of
small technology companies, with an effect of around 8 percentage
points.

The absence of significant impact on the economic performance of
beneficiary companies can be attributed to several factors. Firstly, the
financial assistance from the Innovative Entrepreneurship program,
while crucial for early-stage development, may be insufficient to fully
address the obstacles to rapid economic scaling. Innovative start-ups
frequently encounter considerable challenges in securing follow-on
funding beyond initial seed capital, which is essential for aggressive
market penetration or internationalization, especially in capital-in-
tensive sectors (Himmelberg & Petersen, 1994; Hall & Lerner, 2010).
Although the program effectively leverages private investment in in-
novation, the overall capital injected might remain modest compared
to the investment required for aggressive market expansion, parti-
cularly for ventures competing in highly competitive global markets.

Secondly, the inherently high mortality rate of innovative start-ups,
even those receiving public support, could dilute observable aggrega-
te economic impacts. Statistics consistently demonstrate that a subs-
tantial percentage of start-ups fail within their initial years (Haltiwan-
ger et at., 2013). While the program cultivates a higher propensity
for innovation, not all innovative ventures will achieve commercial
success or significant economic scale. The program’s primary success
may lie in enhancing the likelihood of innovation and survival, rather
than guaranteeing immediate, large-scale economic returns across
the entire cohort of supported firms.

Furthermore, the findings in this paper align with the mixed evidence
reported in the Latin American literature. In Europe, S6derblom et al.
(2015) observed an increase in sales for companies benefiting from
the VINNOVA program in Sweden. Similarly, Auto and Ranniko
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(2016) documented significant sales growth in supported start-ups
in Finland, while Hottenrot and Lopes-Bento (2014) found this effect
to be conditional on collaboration with international partners. In
Latin America, Goni (2019) and Lozada (2022) reported significant
sales increases for start-ups participating in Start Up Peru. However,
studies such as Butler (2016) for Buenos Aires Emprende and Verde
(2016) for Start Up Chile did not find significant effects on sales re-
venue.

This study faces several limitations. The EAI survey data did not allow
to measure the effects of the state subsidy on obtaining other sour-
ces of financing, such as bank loans or private venture investments.
Future research could also explore the effects of knowledge spillover
into the sectors where the beneficiary companies operate. Finally, it
would be relevant to analyze the effects of the changes introduced to
the program in 2021. Since the beneficiary start-ups of this new stage
were not captured by this study, a comparative evaluation could pro-
vide valuable information on the impact of strategies targeting high-
impact start-ups.

7. Conclusions

This study contributes to the debate on the role of the State in pro-
moting innovative entrepreneurship in Latin America and reinforces
the need to strengthen the culture of impact evaluation in the region.
Through rigorous analysis of the effects of ANII's Innovative entre-
preneurship program, compelling evidence was obtained on the im-
pact of this type of initiatives.

The results indicate that financing provided by ANII significantly
increases investment in innovation activities. Beneficiary companies
increase their investment by 195% more than similar companies that
are not supported, an effect that is maintained during the first four
years, which doubles the maximum financing period. This finding
highlights the importance of financial support in the early stages of
the development of innovative start-ups.

In terms of innovative behavior, companies that receive financing
show better performance in carrying out R&D activities, in product
innovation, and in the sales of new products with a positive impact
that persists for up to nine years. These companies are 14 percentage
points more likely to innovate and 25 percentage points more likely
to generate sales of new products. However, no significant effects
are observed on process innovation or internationalization, sugges-
ting areas of improvement for future interventions. Supplementary
strategies may be required to drive innovation in these areas, such
as training programs, specialist advice or incentives for international
cooperation.

While no evidence was found of a significant effect of financing on
overall economic performance, it is important to note that, from a
theoretical point of view, the impact on innovation can generate long-
term benefits, such as greater competitiveness, sustained growth and
job creation. Future studies could delve deeper into the analysis of
these aspects.
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The relevance of this study lies in the integration of ANII administrative
records with data from innovation surveys, which allowed to compile
a large-scale longitudinal database that is the most comprehensive one
used to date for this type of evaluation in the region. The application of a
generalized difference-in-differences model, based on the methodology
proposed by Liu, Wang, and Xu (2022), made it possible to address the
particularities of a program to support innovative start-ups with a high
mortality rate and to estimate the duration of the effect of financing.

In conclusion, this study provides robust evidence on the positive
impact of ANII’s Innovative Entrepreneurship support program. The
findings have important implications for the design of public policies
to promote innovation in Latin America, highlighting the importance
of rigorous evaluation and financial support for innovative start-ups.
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