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chapter 1

IMPACT EVALUATION OF SME PROGRAMS IN LAC

C
H

A
P

T
E

R1
This report is the product of a research project rigorously evaluating the net impacts of 
participation in small and medium enterprise (SME) programs in four Latin American 
countries-Chile, Colombia, Mexico and Peru. The objective of the research was to 
determine which SME programs improve fi rm performance, and to gain insights into 
why some programs may be more effective than others. 

To this end, the research team worked closely with 
national statistics offi ces in each of the four coun-
tries to develop fi rm-level panel data on program 
benefi ciaries and a comparison group of non-
program participants with similar fi rm attributes. 
The research team adopted a common analytic 
approach to ensure comparability of fi ndings 
across countries. This drew upon methodologies 
used in recent impact evaluation studies of SME 
programs in high income and developing countries 
(reviewed in Chapter 2) to address issues of selec-
tion bias from program participation. The analysis 
also extended evaluation methodologies in several 
new directions: to accommodate the presence of 
multiple treatment cohorts and participation in 
multiple SME programs, to estimate the effects over 
time of impacts from program participation, and to 
test the sensitivity of impact estimates to fi rm exit. 
The four country studies are presented in Chapters 
3 through 6.11

The application of these evaluation techniques 
revealed generally positive and signifi cant impacts 
for several (but not all) SME programs in the coun-
tries reviewed. All four country studies found sta-
tistically signifi cant impacts of participation in any 
SME program on sales, positive impacts on other 

1 The project was co-funded by the Research Committee and the 

Poverty Reduction and Economic Management division of the 

Latin America and Caribbean Region of the World Bank.

measures of fi rm performance varying by country, 
and differences in impacts across programs. The 
analyses highlighted the importance of accounting 
for the biases that arise from non-random self-se-
lection of fi rms into programs, and for using longer 
panel data to measure impacts on fi rm performance 
that may only be realized over time with a lag. 

These fi ndings imply that the pessimism of earlier 
SME program evaluations may have been largely 
due to the methodologies used. The generally 
positive results found in these country studies for 
a number of SME programs by using more refi ned 
techniques suggests that the pessimistic view might 
be reconsidered, and that governments and inter-
national development organizations should utilize 
some of the evaluation techniques described in 
this report to gain a better understanding of which 
types of programs work better, and why. This 
information, in turn, can be applied to improving 
existing programs, winding down those shown to 
be ineffective, and scaling up successful experienc-
es to more effi ciently improve SME performance, 
economic activity and employment.

Motivation for the Study

In most countries, SMEs make up the vast major-
ity of enterprises, and account for a substantial 
share of gross domestic product (GDP) and the 

Motivation, Methodology 
and Main Findings
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workforce. However, SMEs often lag behind larger 
fi rms in many dimensions of performance. This is 
widely believed to result from constraints SMEs 
face, including access to fi nance, weak manage-
rial and workforce skills, inability to exploit scale 
economies in production, and imperfect informa-
tion about market opportunities, new technologies 
and methods of work organization. In many cases 
they also suffer from non-competitive real ex-
change rates, cumbersome bureaucratic procedures 
for setting up, operating and growing a business, 
and investment climate constraints that are more 
burdensome to them than to their larger counter-
parts. As a result, many SMEs remain small, fail to 
export, and experience higher transaction costs and 
rates of business failure (World Bank 2007). 

In response, many high income as well as develop-
ing countries have put in place a variety of pro-
grams offering fi nancial products and subsidized 
business development services (BDS) to SMEs. BDS 
programs include skills development for workers, 
management training, technology upgrading, qual-
ity control and productivity improvement, market 
development, network formation and export 
promotion. While the SME constraints noted above 
are usually used to justify these programs, many 
governments also introduce SME programs to ad-
dress social and developmental challenges such as 
poverty alleviation, poor working conditions, job 
creation, and promotion of strategic industries and 
exports. Early BDS programs were introduced often 
haphazardly by different ministries; most remained 
small and involved direct delivery of BDS services 
to SMEs by public sector agencies. Over the past 
decade, however, there has been a trend towards 
reforming SME support programs, incorporating 
market principles and demanding greater account-
ability from responsible agencies though impact 
evaluation studies.

These reforms notwithstanding, SME programs 
are rarely evaluated rigorously, and then mostly 
in high income countries such as the U.S. and 
Europe. In the U.S., evaluation studies have dem-
onstrated that enterprise support programs such 
as the Manufacturing Extension Partnership can 
signifi cantly improve fi rm performance as com-
pared to a control group (for example, see Jarmin, 
1999). By contrast, developing country govern-
ments rarely evaluate their SME programs, and 
when they do, most rely on benefi ciary satisfaction 
surveys or simple case studies which cannot tell 
program administrators (or development partners) 
whether a program is working. In the absence of 
research on which SME programs work, why, and 

how programs can be better designed and imple-
mented to maximize economic benefi ts to fi rms 
and workers, most developing countries continue 
to spend scarce resources on SME support pro-
grams, many of dubious value. 

International fi nancial institutions such as the 
World Bank have also been largely silent on 
enterprise support programs. A review based on 
available evidence up to the late 1990s concluded 
that most government-delivered SME programs 
supported by Bank projects were poorly executed, 
had little impact and were not cost effective.2 In the 
absence of credible evidence, the World Bank has 
advised developing country governments to focus 
instead on improving the investment climate for 
all enterprises, large and small, and on developing 
their fi nancial markets and improving SME access 
to fi nance.3 The Bank has been largely disengaged 
from developing country efforts over the past de-
cade to support SMEs, including ongoing reforms 
in many countries to introduce market principles 
into service delivery. In a recent 2007 report, the Or-
ganization for Economic Cooperation and Develop-
ment (OECD) highlighted the paucity of evidence 
on the effectiveness of SME support programs, and 
called for a global stock-taking of best practice im-
pact evaluation studies of SME programs that are 
both empirically rigorous and capable of informing 
the design and implementation of SME programs.4

This report takes a fi rst step in this direction by 
rigorously evaluating the impacts of SME programs 
in four Latin American countries. 

The Impact Evaluation Challenge

The vast majority of SME program impact evalu-
ations involve qualitative surveys of benefi ciaries 
that are not very informative about whether 
programs are working. While useful for some pur-
poses—for example, measuring satisfaction with 
services provided or identifying areas of program 
design and implementation for improvement—
they cannot accurately measure the net impacts of 
program participation. That requires knowledge 
of the counterfactual—what outcomes would have 

2 See Geeta Batra and Syed Mahmood (2003), “Direct Sup-

port to Private Firms: Evidence on Effectiveness”.
3  While there is broad consensus in the World Bank that SMEs face greater growth 

obstacles, there is limited support for treating small and large fi rms differently and for 

subsidizing SMEs. However, improving SME access to fi nance and more generally 

fi nancial sector development would help remove investment climate constraints 

and allow SMEs to reach their growth potential (see Demirguc-Kunt et al, 2006).
4 OECD (2007), “OECD Framework for the Evaluation of SME 

and Entrepreneurship Policies and Programs”, Paris
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been in the absence of the program. Most benefi cia-
ries can only make guesses about this counterfac-
tual, or they may provide responses that they think 
survey enumerators want to hear.

The manner in which the counterfactual can be 
used to identify the net impact of program partici-
pation, and why this impact is not always easy to 
quantify can be illustrated graphically (Figure 1.1). 
The left-hand panel shows a scenario in which out-
comes (for example, sales) are improving over time 
with and without the program, as might happen 
in a period of robust growth. Assume that sales in 
a SME are $5 million prior to joining the program 
(the point where the two lines diverge); two years 
later, post-program sales are $10 million, compared 
to $8 million without program participation. It is 
tempting to attribute all of the $5 million improve-
ment in sales to the intervention, but this would 
be incorrect since sales would have grown to $8 
million even without participating in the program. 
In this example, the program can only take credit 
for the $2 million increase in sales, from comparing 
the post-program outcome with its counterfactual. 
Without knowing the counterfactual, program 
benefi ciaries would tend to compare their own pre- 
and post-program outcomes in estimating impacts, 
and thus overstate the role of the intervention in 
improving their performance. 

The right-hand panel shows the corresponding sce-
nario for an economic downturn when all outcome 
measures—both with and without the program—
are declining. A simple comparison of pre- and 
post-program outcomes would reveal the counter-
intuitive result that the intervention had a negative 
impact on performance. However, comparing the 

post-program outcome with the counterfactual 
would reveal a positive net impact of the interven-
tion, in the sense that the program mitigated the 
negative effects of adverse economic conditions on 
fi rm performance.

If program benefi ciaries cannot be counted on to 
provide the counterfactual, the program evalua-
tor will have to develop one. Ideally, the evalua-
tor would select a group of fi rms identical to the 
treatment group in every respect except for the 
fact that they did not participate in the program. 
One possibility might be to identify a group of 
non-participants and control for any treatment and 
control group differences in characteristics using 
regression analysis. Another might involve select-
ing a non-participant group to match the program 
benefi ciaries on observable characteristics such as 
sector, fi rm size and location. However, neither 
strategy is satisfactory if fi rms self-select them-
selves into programs on the basis of productivity 
attributes not observable to the evaluator.

Self-selection of fi rms on unobservable attributes 
can bias efforts to estimate program impacts from 
a comparison of post-treatment outcomes of the 
treatment and control groups. For example, if one 
supposes that relatively weaker fi rms are attracted 
to the subsidized services that SME programs 
provide, one might expect them on average to 
have lower performance levels—both before and 
after treatment—as compared to the control group, 
thus underestimating program impacts. If negative 
selection is suffi ciently large (a fi rm with produc-
tivity gap v1 in Figure 1.2), a simple comparison 
might actually suggest that the program had a 
negative impact, even though it improved the 

Figure 1.1  Impact on Firm Performance With and Without SME Program

Source: Storey (2004).

Outcome Outcome

Time Time

With intervention

With interventionImpact

Impact

Without intervention

Without intervention

(counterfactual)

(counterfactual)



IM
P
A

C
T

 E
V

A
L

U
A

T
IO

N
 O

F
S

M
E

 P
R

O
G

R
A

M
S

 I
N

 L
A

C
4

C
H

A
P

T
E

R
 1 treated fi rm’s performance (narrowed the produc-

tivity gap v1) over time. An alternative scenario 
might be when program administrators target 
those fi rms most likely to benefi t from support ser-
vices. In this case (productivity gap v2), the com-
parison with the control group would overstate 
the program’s impact. Thus, without explicitly ac-
counting for self-selection of fi rms into programs, 
simple comparisons of post-program performance 
of treatment and control group fi rms could lead to 
inaccurate estimates of program impacts.

To clarify the nature of this evaluation challenge and 
how researchers have sought to address it, consider 
a general model for fi rm i in time t which relates 
outcomes Y to observable fi rm attributes X and an 
indicator variable D for participation in the program:

(1) 

where ε is made up of a time-invariant fi rm-specifi c 
component ν and a randomly distributed error term 
u. If fi rms are randomly assigned to the treatment 
and control groups, then both groups have similar 
distributions of both the observed attributes X and 
the non-observed attributes ν and u. In such a case, 
ordinary least squares (OLS) regression models can 
be used to estimate (1) from post-program data to 
get an unbiased measure of α, the net impact of the 
program on outcome Y.

Estimating net impacts free of bias becomes more 
challenging when fi rms self-select into programs 
based on their observable and unobservable produc-
tivity attributes. To see this, rewrite (1) separately for 
the treatment and control groups and difference the 
two equations to get an expression for α as in (2):

(2)

observed attributes                                                     selectivity bias

The differenced equation in (2) identifi es two 
potential sources of bias from non-random assign-
ment, one due to differences between groups in 
observed attributes (X1

it-X
0
it) and another due to dif-

ferences in the non-observable attributes ν,E(v0
i)≠(v 

1
i). The selectivity bias in the estimation of the 
treatment effect α arises because of the correlation 
between ν and the program indicator D.

Researchers in this study have used regression 
analysis to address these two sources of bias. The 
fi rst source of bias can be minimized by including a 
set of control variables for all observable attributes 
that are correlated with the outcome of interest. 
While this reduces the residual variance, the second 
source of bias from self-selection on unobserved 
attributes v still remains. Some researchers address 
this second source of bias by jointly modeling the 
program selection process and its outcome using a 
two-stage probit and regression model.5 However, 
this approach relies on some strong assumptions 
about the bivariate normal distribution of the system 

5  See James Heckman (1978), “Dummy Endogenous Variables in a Simultaneous 

Equation System”, Econometrica 46, pp 695-712 

Essentially, a probit model of program participation is used in the fi rst stage to 

calculate lamda, a selectivity correction variable, which is then used in a second 

stage regression to estimate the treatment effect free of selection bias.

Outcome

Time

Control group

V2

V1

Treatment group with
high initial productivity

Treatment group with
low initial productivity

Biased up

Biased down

Year start program

Figure 1.2  Selectivity Bias from Program Participation
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of equations and, more critically, on the availability 
of a good instrumental variable that is correlated 
with the program indicator D but not with any other 
determinants of the outcome variables of interest.6

Instruments meeting these criteria are diffi cult to 
fi nd.

Matching strategies are another alternative to 
traditional regression methods to control for these 
biases. Building on Rosenbaum and Rubin’s (1983) 
work, recent studies have matched the treatment 
and control groups on the basis of a propensity 
score estimated from a probit or logit model of the 
program participation decision on a set of pre-treat-
ment attributes. In this formulation, the program 
indicator D is assumed to be independent of the 
potential outcomes conditional on the attributes 
used to select the treatment group. By matching on 
the propensity score, the treatment effect α can be 
estimated as the weighted average of the net im-
pacts of covariate-specifi c treatment-control group 
comparisons. Propensity score matching may not 
be enough by itself to eliminate the second source 
of bias from self-selection based on productivity 
attributes not observable to the evaluator.

In the absence of good instrumental variables, 
studies have exploited the availability of panel 
data—repeated observations on the same fi rms—to 
eliminate the confounding effects of unobserved 
attributes ν on α using a difference-in-difference 
(DID) approach. The key to this approach is the as-
sumption that ν is fi xed over time (in equation 1, ν
appears without a time subscript). Let t=0 and t=1
represent the pre- and post-participation periods. 
First differencing equation (1) separately for the 
treatment and the control groups eliminates the 
time invariant ν term:

(3)

Where ∆ is a lag operator such that ∆Y= Yit-Yi,t-1. The 
second difference between the differenced values 
of Y for the treatment and control groups in (3) may 
be expressed as:

(4)  

Equation (4) yields an unbiased estimate of α if 

6  The challenge is to fi nd exogenous variables—such as a discrete policy change or 

institutional rules governing the selection process—that infl uence the program partici-

pation decision but not the outcomes. These are diffi cult to fi nd, with the result that 

identifi cation of the fi rst stage probit model is most often achieved by functional form.

the evolution over time of observable attributes of 
the two groups is similar, ∆X1

it=∆X0
it, and changes 

in unobserved characteristics have means which 
do not depend upon allocation to treatment, that 
is, if ∆u1

it=∆u0
it. Because the time-invariant ν term 

is eliminated by fi rst differencing, both regression 
and matching methods can now be used to get 
unbiased estimates of the treatment effects α, either 
by controlling for differences in observed attributes 
X attributes within a regression model context, 
or from treatment-control group comparisons 
matched on propensity scores estimated from X.7

Review of Recent Literature

As part of the study, the research team selectively 
reviewed the literature on about 20 non-experimen-
tal impact evaluations of SME programs in both 
high income and developing countries conducted 
over the past decade (see Chapter 2 for more de-
tails). Collectively, the studies showed an evolution 
over time in the methodological approaches used 
to estimate program impacts. Studies from the late 
1990s and early 2000s relied on regression analysis 
to control for treatment-control group differences 
in attributes, occasionally using difference-in-dif-
ferences (DID) methods to control for unobserved 
fi rm heterogeneity or alternatively two-stage 
selectivity corrections. More recent studies tended 
to favor propensity score matching techniques 
combined with DID, and DID regression models to 
exploit the availability of long panel data combined 
sometimes with instrumental variable methods 
and dynamic models with lagged endogenous 
variables.

While earlier assessments of SME programs were 
generally pessimistic about their impacts (notably 
Batra and Mahmood 2003, reviewing evidence 
from the 1990s), these more recent studies gener-
ally fi nd positive impacts of program participation 
on intermediate outcomes, but mixed results for 
impacts on fi rm performance. Many developing 
country studies fi nd gains in intermediate out-
comes such as R&D expenditures, worker training, 
new production processes and quality control 
programs, and networking with other fi rms and 
with different sources of information and funding. 
The majority of high income country studies found 
positive impacts on performance measures such as 

7  For a discussion of the effi cacy of combined estimation strategies, see 

Blundell and Costa-Dias (2002), “Alternative Approaches to Evaluation 

in Empirical Microeconomics”, CeMMAP Working Papers, CWP10/02, 

University College of London, Institute of Fiscal Studies.
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sales and employment and some found impacts on 
increased investments in new plant and equipment, 
exports, probability of fi rm survival, and either la-
bor productivity or total factor productivity (TFP). 
Half of the developing country studies found 
positive impacts on performance measured by 
sales, TFP, export markets or export intensity; none 
found evidence of employment gains. One possible 
explanation for the mixed fi ndings on performance 
in developing countries is the relatively short 
panels over which fi rms are followed as compared 
to the panels used in high income country studies. 
Considering that performance outcomes may take 
several years to materialize after program partici-
pation, these panels may not have been suffi cient to 
capture performance impacts.

The Four Country Studies

Chapters 3 through 6 present impact evaluations 
of SME programs in Chile, Colombia, Mexico 
and Peru. These four country studies contribute 
to the growing literature on non-experimental 
impact evaluations of SME programs in several 
ways. First, working with national statistics 
offices, the four country studies developed 
relatively long panel data on the treatment and 
control groups ranging from six years (Peru and 
Colombia) to between 10 and 15 years (Mexico 
and Chile). The long panels were deemed es-
sential if the longer-term impacts of programs on 
firm performance were to be measured. Second, 
while there were differences in the structure 
of the panel data across countries, the research 
team adopted a common methodological ap-
proach for analyzing the data to address issues 
of sample selection bias and model specification, 
so as to ensure comparability of findings across 
countries. Finally, while the studies built upon 
the impact evaluation methodologies reviewed 
above, they also extended them in several new 
directions: to accommodate the presence of 
multiple treatment cohorts and participation in 
multiple SME programs, to estimate any time 
effects of impacts from program participation, 
and to test the sensitivity of impact estimates to 
firm exit. 

The Non-Experimental Data

Panel data needed to implement the non-experi-
mental impact evaluation methodology for each 
of the four countries were assembled from several 
sources. Information on participation in SME 

programs already existed in three countries in the 
form of specialized fi rm surveys in Chile, Mexico 
and Colombia, and comparable programmatic 
information was developed from administrative 
records for Peru as part of the research project. This 
information was then linked to annual establish-
ment survey data maintained by national statistical 
offi ces (NSOs) to create the non-experimental panel 
data set, with information on establishment char-
acteristics and a range of performance measures 
such as the value of production, sales, employment, 
wages and exports (Table 1.1). 

The treatment and control groups in Chile and 
Mexico were identifi ed from fi rm surveys that 
asked respondents about participation in an open-
ended list of major SME programs. The 2005 Chile 
Investment Climate Survey elicited participation 
information on several programs managed by 
the national development agency CORFO. In the 
case of Mexico, program participation information 
was elicited in two fi rm surveys, one in 2001 and 
another in 2005, that covered SME programs ad-
ministered by several different public agencies. In 
both countries, the treatment group included fi rms 
that reported program participation in one or more 
SME program between the mid-1990s and 2004. 
The control group was drawn from the sample that 
reported never having participated in any SME 
programs. The non-experimental panel data were 
then created by linking both groups to the NSO’s 
annual establishment surveys, the 1992-2006 ENIA 
in Chile and the 1995-2005 EIA in Mexico. 

The treatment and control groups in Colombia 
and Peru were identifi ed differently. In the case 
of Colombia, the treatment group was a sample 
of benefi ciaries of FOMIPYME (the main SME 
support program in the country) included in a 
2006 survey fi elded by the Ministry of Commerce. 
Since FOMIPYME was established in 2001, a high 
proportion of benefi ciaries reported participation 
dates in 2002 and 2003. A brief telephone survey 
was administered to a stratifi ed random sample of 
fi rms covering the 1999 to 2006 period, drawn from 
the NSO’s annual establishment surveys, to: (i) 
screen fi rms for participation in any SME programs 
and (ii) select a control group of non-participants 
and a second treatment group that had participated 
in other non-FOMIPYME programs. In the case of 
Peru, benefi ciary lists from three SME programs—
BONOPYME, PROMPYME and CITE-Calzado—
were matched by tax registration numbers with 
the Peru NSO’s annual economic survey (EEA) 
for 2001 to 2006. The treatment group comprised 
benefi ciaries linked to EEA, while the control group 
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was selected from a comparable non-linked EEA 
sample of fi rms which are assumed to not have 
participated in any of these three programs.

Analytical Approach

Our approach followed the recent program impact 
evaluation literature in combining propensity 
score matching and difference-in-difference (DID) 
methods to match the treatment and control groups 
on observable pre-treatment attributes and control 
for selectivity bias from unobserved heterogeneity. 
However, we extended this methodology in several 
directions to accommodate the specifi c structure of 
our non-experimental data sets, as discussed below.

First, unlike most studies which focus on evaluat-
ing the impacts of participation in one program, 
the treatment group in each of our country studies 
encompassed multiple SME programs. The pres-
ence of multiple programs was handled by esti-
mating two kinds of program impacts—an overall 
impact for participation in any SME program, and 
separate impacts by type of program used. In the 

fi rst case, the treatment indicator takes on values 
of 1 in the year of program entry and in subse-
quent years, and 0 otherwise; in the second case, 
separate treatment indicators are defi ned for each 
type of program. The use of multiple programs by 
a fi rm is readily accommodated with this frame-
work: the treatment indicator for any program is 
turned on by the fi rst occurrence of a program, 
while the separate effects of multiple programs 
are estimated by the treatment indicators for each 
program used.

Second, our non-experimental data included 
multiple cohorts of benefi ciaries entering programs 
over many years, which complicated estimation 
of the propensity score to match the treatment and 
control groups. In most studies focusing only on 
one treatment cohort and a control group, this is 
readily accomplished by estimating a cross-section 
probit model of the likelihood of program partici-
pation on a set of pre-program attributes. A natural 
way to address multiple treatment cohorts is to 
estimate a Cox proportional hazards model of time 
to program entry to match the treatment and con-
trol groups on a propensity score measured by the 

Table 1.1  Overview of Data and SME Programs in Four Latin American Countries

Country SME Programs Program Type Data Sources

Mexico

Labor (CIMO-PAC) 

Economy (COMPITE, CRECE, 

FAMPYME, FIDECAP)

Science & Technology

(PMT, PAIDEC)

BancoMext 

Other agencies

Training

BDS,  technology, networking, 

supplier, development, R&D 

and technology, upgrading, 

Export promotion

Other support

2001 and 2005 ENESTYC and 2005 Micro-ENESTYC 

with module on SME program participation;

2001 and 2005 ENESTYC linked to the   1995-

2006 panel of annual industrial surveys (EIA)

Chile

FAT

PROFO

PDP

FONTEC

SENSE

BDS, Group BDS, Supplier 

development, Technology, 

In-service training

2005 Chile Investment Climate Survey (ICS) 

with module on SME program participation;

2005 Chile ICS linked to 1992-2006 panel 

of annual industrial surveys (ENIA) 

Colombia

FOMIPYME (different support 

lines by FOMIPYME providers);

Non-FOMIPYME programs

Training, BDS including 

supplier development, export 

promotion, technology, 

Other support

2006 FOMIPYME Survey of benefi ciaries; 

Linked to 1999-2006 annual survey of manufacturing 

(EAM), services (EAS) and commerce (EAC);

Telephone survey to screen control 

sample for program participation

Peru
BONOMYPE PROMPYME 

CITE

BDS, Public procurement, 

BDS, Technology 

Benefi ciary lists with tax registration 

numbers from administrative records; 

Linked to 2001-2006 annual economic survey 

(EEA) by tax registration numbers. 
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relative hazard ratios.8 This approach was adopted 
in Mexico and Chile, but not in Peru or Colombia 
which, after experimentation with the Cox model, 
fell back on a cross-sectional probit or logit model 
to estimate propensity scores.

Third, the combined matching and DID methods 
were implemented within a panel regression 
framework rather than using a traditional matching 
approach. In the traditional approach, nearest-
neighbor or other matching estimators are used 
to make treatment-control group comparisons of 
outcomes at one point in time, typically several 
years after the treatment. In our data, time since 
treatment can vary considerably in a given post-
treatment year because of the presence of multiple 
treatment cohorts. This variation in time since treat-
ment cannot be controlled for using the traditional 
matching approach but is readily accommodated 
within a panel regression framework. All four 
country studies relied on panel regressions models 
to implement DID estimators of treatment effects, 
focusing on the subsample of treatment and control 
fi rms within the region of common support as 
measured by the propensity score.9

Fourth, the panel regression framework provided 
the fl exibility to exploit the long panel data to 
test for potentially important time effects of 
program impacts. Studies typically estimate an 
overall average treatment effect but rarely inves-
tigate whether post-treatment impacts diminish 
or increase over time, or when impacts are fi rst 
manifested.10 If program impacts are only realized 
with a time lag, this might offer one explanation 
for why some studies with short panel data fi nd 
signifi cant impacts on intermediate outcomes 
but no measurable improvements in fi rm perfor-
mance. All four country studies estimated model 
specifi cations in which the treatment indicator 
was also interacted with a measure of time since 
treatment to see whether impacts were constant, 
decreased or increased with years since exposure 

8  While the underlying hazard is not estimated in the Cox model, the 

conditional probability of program entry can be related to a vector of pre-

treatment attributes (as in traditional probit matching models) and a set of 

year dummy variables to account for potential cohort-specifi c effects.

9  The distribution of propensity scores in the treatment and control groups can 

differ signifi cantly. The region of common support is that range of propen-

sity scores within which both treatment and control group fi rms are found, 

and it thus defi nes a closely matched treatment and control group.

10  Elizabeth King and Jere Behrman (2008), “Timing and Duration of Exposure 

in Evaluations of Social Programs”, World Bank Policy Research Working Paper 

4686, make a similar point that insuffi cient attention has been paid to the 

time patterns of impacts in many social programs. Evaluations conducted 

too soon after the treatment could result in promising programs being termi-

nated too soon after a rapid assessment showed negative or no impacts.

to the treatment. This latter measure of exposure 
ranged from one year to four years in the case of 
Colombia and Peru, to eight years in Mexico, and 
up to 12 years in Chile. 

Finally, all four country studies investigated the 
robustness of program impact estimates to poten-
tial biases from fi rm exit. A unique feature of our 
non-experimental data is that fi rms are only ob-
served in the panel data if they survived until the 
year of the specialized fi rm survey—2005 in the 
case of Chile, 2001 and 2005 in the case of Mexico, 
and 2006 in the case of Colombia. This implies 
that the linked panel data from annual establish-
ment surveys include only new entrants and 
surviving fi rms, but not fi rm exits. To the extent 
that program participation reduces the likelihood 
of exit for the least productive fi rms, excluding 
fi rm exits from the treatment group potentially 
biases estimates of program impacts. While the 
Peru data were developed differently, similar 
biases may still arise from the process of link-
ing program benefi ciary lists to fi rms with panel 
data, and survivors from both the treatment and 
control groups are more likely to be linked than 
fi rms with a high probability of exit. The country 
studies tested for this potential source of bias by 
re-estimating outcome models dropping the bot-
tom 5 and 10 percent of the treatment group that 
might have failed in the absence of the program. 

Overview of Cross-Country Results

All four countries studies estimated propensity 
scores to identify a matched sample of treatment 
and control groups. Some interesting patterns 
emerged from this exercise on the determinants of 
program use. In common across countries, SME 
programs appeared to attract somewhat larger 
fi rms relative to the omitted group of micro and 
small fi rms (with less than 20 employees), and 
fi rms that have been in operation over ten years. 
This fi nding may be the result of diminished 
incentives for new startups and small enterprises 
to participate, or a statistical artifact of the data, 
created by linking program benefi ciary data to 
annual industrial surveys that sample dispro-
portionately from larger (over 10 employees) 
and therefore more established fi rms. When data 
were available by sector, manufacturing fi rms 
were more likely to participate compared to fi rms 
in either services or trade sectors. In Mexico 
and Chile, program use was higher outside the 
national capitals of Mexico City and Santiago, 
which may simply refl ect the geographic location 
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of industry outside the capital, a greater demand 
for business support and credit services in remote 
areas, or more active outreach to outlying regions 
by program administrators. 

In addition to these observed pre-program at-
tributes, the matching models also included 
measures of lagged sales and sales growth to take 
into account transitory shocks that might infl u-
ence program participation decisions. In Chile 
and Colombia, fi rms with lower lagged sales 
but good growth prospects were more likely to 
participate in programs (though only lagged 
sales are statistically signifi cant), suggesting that 
temporarily depressed pre-program performance 
was a motivation for seeking technical assistance 

and support in these countries. In contrast, SME 
programs in Mexico and Peru appeared to attract 
better performing fi rms relative to the control 
group—in those countries, fi rms with higher pre-
treatment sales were more likely to participate in 
SME programs.

The Chile evaluation used nearest-neighbor estima-
tors to compare the 2004 intermediate outcomes 
of a sample of treatment and control group fi rms 
matched on their propensity scores. Relative to 
comparable control fi rms, the treatment group was 
signifi cantly more likely to: (i) have introduced 
new products or new production methods in the 
past three years; (ii) invest in research and develop-
ment (R&D); (iii) have quality control systems in 

Table 1.2  Impacts of Program Participation – Fixed Effects Results

Final Outcome Variables ATT Impacts

Chile

Any program

By program   
   Technical assistance
   Cluster formation
   Technology
   Credit programs

Log(sales), log(output), log(wages), log(output/L) 
Export share of sales 
Log(employment)

Log(sales), log(output)
Log(wages), log(output/L)
Log(sales), log(output), log(wages)
Log(wages), Export share of sales
All outcome variables

7 to 9 %
2 %

No impact

20 %
8 to 15 %
7 to 8 %

5 %
No impact

Mexico

Any program
   
By agency responsible  
  Economy ministry
  Science & technology

  Labor ministry

  Foreign trade bank
  Other agencies

Log(sales), log(output), log(employment)
Log(wages), log(exports)

Log(sales), log(output), log(employment)
Log(sales), log(output), log(employment)
Log(exports)
Log(sales), log(output)
Log(exports)
Log(wages)
Log(sales), log(output), log(employment), log(wages)

5 to 6 %
No impact

3 to 7 %
8 to 10 %

25 %
-3 to -5 %

-25 %
-3 %

3 to 6 %

Colombia

Any program
(simple models only)

By program
  FOMIPYME
  Other programs 
  

Log(sales), 
log(employment), total factor productivity
export share of sales

export share of sales
export share of sales
All other outcomes variables

5 %
13 to 17 %

24 %

40 %
50 %

No impact

Peru

Any program
By program
   BONOPYME
   PROMPYME
   CITE-Calzado  

Log(profi ts), log(sales), log(profi ts/L), log(sales/L)

Log(profi ts), log(sales), log(profi ts/L), log(sales/L)
Log(profi ts), log(sales), log(profi ts/L), log(sales/L)
All outcome variables

21 to 26 %

15 to 32 %
19 to 20 %
No impact
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place such as ISO-9000; and (iv) have in-house or 
external in-service training for its employees. Relat-
ed research in Mexico and Colombia found similar 
impacts of program participation on many of these 
intermediate outcomes (Tan and López-Acevedo, 
2007 and Econometria Consultores, 2007). Together 
with results of the global impact evaluation studies 
reviewed in Chapter 2, these fi ndings suggest that 
SME programs are having tangible impacts on the 
short and medium term intermediate outcomes 
that they are targeting.

Do these gains in intermediate outcomes translate 
into longer-term improvements in fi rm perfor-
mance? All four country studies found statisti-
cally signifi cant and generally positive impacts 
of participation in any program on several fi rm 
performance measures (Table 1.2). In common 
across countries, participation in any program 
improved sales growth. The estimated impact on 
sales of any treatment ranged from 5 percent for 
Colombia (simple models), 5-6 percent for Mexico, 
7-9 percent for Chile and over 20 percent for Peru. 
Estimated impacts on other performance mea-
sures varied across countries. The employment 
impacts of any program participation were posi-
tive in Mexico and Colombia, but insignifi cant in 
Chile; the effects on export intensity were positive 
but modest in Chile (2 percent) but were large 
and positive in Colombia (24 percent). Peru and 
Colombia also saw program impacts on outcome 
measures not used in the other two countries. The 
Peru study found large positive impacts on profi ts 
and profi tability per worker from any treatment 
(over 20 percent), while the Colombia study esti-
mated positive impacts on a measure of total factor 
productivity (over 12 percent).

The evaluations indicate that some programs were 
more effective than others. In Chile, for example, 
technical assistance programs appeared to have 
larger impacts on fi nal outcomes, followed by clus-
ter programs and programs to promote technology 
development and adoption. In contrast, no impacts 
were found for programs providing just subsidized 
fi nance. In Mexico, programs administered by the 
Economy Ministry and the Science and Technology 
Council had large positive impacts, while programs 
of the Labor Ministry and the export bank showed 
negative or insignifi cant impacts. In Colombia, 
both FOMIPYME and other programs only ap-
peared to have an impact on exports. In Peru, both 
technical assistance and public procurement pro-
grams had large positive impacts on profi tability 
and sales, but no impacts were found for technical 
centers (CITEs) catering to the shoe industry.

The country studies also addressed three other esti-
mation issues. First, all studies found evidence that 
program estimates were biased by self-selection 
based on unobserved fi rm heterogeneity. Program 
impacts on key outcomes measured in levels were 
either negative or implausibly large, as compared 
to outcomes measured in fi rst differences which 
eliminate the unobserved (and time-invariant) 
heterogeneity. Second, studies experimented 
with model specifi cations in which impacts were 
allowed to vary with time since program partici-
pation. The Chile study found evidence for time 
effects in program impacts, with many impacts 
becoming evident only four years after program 
participation. Mexico only found time effects of 
program participation for fi xed assets, while no evi-
dence of time effects were found in the other two 
countries. Finally, to address the possibility that 
fi rm exits (precluded in our panel data) potentially 
bias estimates of program impacts, all country 
studies re-estimated outcome models dropping 
the bottom 5 or 10 percent of the treatment group 
that might otherwise have exited the sample in the 
absence of the program. This sensitivity analysis 
bounding the results revealed no evidence of sys-
tematic biases in our estimates of program impacts.

Concluding Remarks

SMEs make up the majority of enterprises in all 
countries, and programs to support them are a 
common policy instrument in both high income 
and developing countries to promote growth, 
increased competitiveness and job creation. Yet, 
remarkably little is known about whether they 
work, which programs are more or less effective, 
and why. The tools exist to rigorously evaluate 
SME programs and draw insights into how pro-
grams may be better designed and implemented 
to improve their impacts on fi rm performance, but 
they are rarely used.

To address this paucity of research on SME pro-
grams, this report set out to rigorously evaluate the 
impacts of SME programs in four Latin American 
countries using a non-experimental approach and 
panel data developed in conjunction with NSOs of 
these countries. All four country studies found sta-
tistically signifi cant impacts of participation in any 
SME program on sales, positive impacts on other 
measures of fi rm performance varying by country, 
and differences in impacts across programs. The 
analyses highlighted the importance of accounting 
for the biases that arise from non-random self-se-
lection of fi rms into programs, and for using longer 
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panel data to measure impacts on fi rm performance 
that may only be realized over time with a lag. 

The country studies included in this report add to 
the accumulating body of recent evidence on the 
impacts of SME programs on fi rm performance. 
All SME programs are not equally effective, 
as suggested by our evaluation and the fi nd-
ings of similar evaluation studies in other high 
income and developing countries. Surely some 
programs are ineffective because of poor design 
and implementation. But failure to fi nd positive 
impacts in other programs may also be the result 
of inadequate control for selectivity bias, choice 
of a control group, or lags in the realization of 
performance impacts. While this body of research 
collectively advances our knowledge on how to 
measure program impacts, our understanding of 
why some programs work while others do not 
and how programs can be made more effective 
remains quite limited. 

The World Bank and other international and 
bilateral development institutions can play a 
greater role in fi lling this knowledge gap on SME 
programs. In the past decade, the development 
community has been largely silent on enterprise 
support programs, advising governments to focus 
instead on improving the investment climate for 
all enterprises, large and small, and on facilitating 
access to fi nance. That position should be revisited 
in light of the growing body of evidence based on 
recent rigorous impact evaluations and ongoing re-
forms in many developing countries to implement 
SME support programs along market principles. 

Some governments are beginning to mandate rigor-
ous impact evaluations of SME programs, princi-
pally in Latin America and less frequently in other 
regions. The development community can facilitate 
this process through research funding, dissemina-
tion of best practices, and technical assistance to 
developing country governments on the design 
and implementation of rigorous impact evaluations 
of their SME programs.

Developing countries, for their part, can facilitate 
impact evaluations by improving their information 
base on SME program benefi ciaries. Administrative 
data on program benefi ciaries, when they exist, 
are often incomplete; they reside within individual 
ministries, implementing agencies or service 
providers and are rarely consolidated into a central 
data base; and they do not strategically collect 
information that would allow easy linkage with 
ongoing surveys of fi rms by NSOs. Addressing 
these limitations would make it less time consum-
ing and expensive to mount an impact evaluation. 
Including questions on program participation in 
periodic establishment surveys fi elded by NSOs is 
one way of generating a non-experimental panel 
data set, an approach used in the Chile, Mexico 
and Colombia country studies. An alternative is 
to systematize the linking of administrative data 
on program benefi ciaries with the NSO’s ongo-
ing annual establishment surveys. This approach, 
used in New Zealand, creates a panel dataset with 
rich information on program participation and 
fi rm performance that facilitates ongoing impact 
evaluations of different programs and other policy 
interventions.
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chapter 2

IMPACT EVALUATION OF SME PROGRAMS IN LAC

2A Review of Recent SME Program 
Impact Evaluation StudiesC

H
A

P
T

E
R

Introduction

For many years, governments in both high-income 
and developing countries have extended a wide 
range of subsidized business development sup-
port and fi nancing to small and medium-sized 
enterprises (SMEs). The theoretical justifi cation for 
SME programs is to address market imperfections 
and the effects of regulations that are thought to 
affect SMEs more than their larger counterparts, 
and to strengthen their productive or technological 
capabilities.11 While there is empirical support for 
these theoretical arguments, the evidence is less 
compelling when it comes to the effectiveness of 
public interventions in supporting SMEs. 

In a review of impact evaluation studies of SME 
support policies, Storey (1998) pointed out that 
with some noteworthy exceptions, most studies 
in high-income countries are better characterized 
as exercises to monitor program implementation, 
participation rates, or benefi ciary satisfaction with 
support services. While informative about pro-
gram delivery, they cannot provide a basis for as-
sessing the effectiveness of the programs in achiev-
ing improvements in enterprise performance. 
This paucity of rigorous SME program impact 
evaluations is even more pronounced in develop-
ing countries. Based on available evidence from 
the 1990s, Batra and Mahmood (2003) concluded 
that most public support programs for enterprises 
in developing countries had little or no impact on 
performance, were not cost-effective and did not 

11  See Hallberg (2000) for an overview of theoretical justifi ca-

tions for government intervention to support SMEs.

warrant continued public support. A recent OECD 
(2007) report reiterated this point, calling for a 
concerted effort to develop global best practices in 
the design, implementation and rigorous impact 
evaluation of enterprise support programs.12

This chapter takes a fi rst step in this direction 
by selectively reviewing evaluation studies of 
enterprise support programs that were com-
pleted in the past decade in both high-income 
and developing countries. The literature review 
focuses on non-experimental studies that com-
pare the post-program performance of program 
benefi ciaries (“treatment group”) to that of a 
group of enterprises with similar attributes as the 
treatment group that did not participate in any 
of these programs (“control group”). The motiva-
tion is to gain insights into how other researchers 
have approached the evaluation of SME program 
impacts—development of the non-experimental 
data, analytic approaches used to estimate treat-
ment effects free of selection bias, and hypotheses 
tested—and what results they found. While useful 
for our own analyses of SME programs in Latin 
America, the review also calls into question the 
earlier, pessimistic assessment about enterprise 
support programs in developing countries based 
on available evidence from the 1990s.13 The greater 
rigor and accumulated evidence from more recent 
studies might warrant a reassessment of that 
earlier position.

12  OECD (2007), “OECD Framework for the Evaluation of SME 

and Entrepreneurship Policies and Programmes”, Paris. 

13  Geeta Batra and Syed Mahmood (2003), “Direct Support to Pri-

vate Firms: Evidence on Effectiveness”, World Bank Policy Re-

search Working Paper 3170, November, Washington DC.
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Studies Selected for Review

A sample of recent impact evaluation studies was 
selected from the published economics literature on 
enterprise support programs in high-income and 
developing countries. Studies were selected using 
Storey’s (1998) six-level classifi cation of the analytic 
rigor of impact evaluations studies, which range 
from a level 1 simple qualitative satisfaction survey 
of program benefi ciaries to the most rigorous level 
6 studies that yield estimates of net impacts useful 
for assessing the policy effectiveness of programs. 
We restricted the literature review to studies hav-
ing a non-experimental design with a treatment 
and control group (level 5) or addressing issues of 
selectivity bias from program participation in addi-
tion to having a non-experimental design (level 6), 
and that were completed or published in the past 
10 years.

The literature search identifi ed 19 rigorous impact 
evaluation studies, 10 from high-income countries 
and nine from developing countries. The high-
income country studies included those from the 
United States, United Kingdom, Republic of Ireland 
and Northern Ireland, Australia, New Zealand, 
Belgium and Japan. Among developing countries, 
the studies included Chile, Mexico, Argentina, 
Brazil, Bangladesh and Turkey. Most of the high-
income country studies were published in the late 
1990s and early 2000s with some in the late 2000s, 
while developing country studies were published 
principally in the second half of this decade. 

Each study was reviewed following a common 
template and written up as a one-page abstract. 
Each abstract begins with the citation of the study, 
classifi cation by level of development (high-income 
or developing country), and the period covered by 
the analysis. It then provides a brief overview of 
the study, a description of the SME or enterprise 
support program(s) being evaluated, methodologi-
cal approaches used, and the main fi ndings. These 
abstracts are reproduced in Annex A.2, separately 
for high-income countries (A) and developing 
countries (B), with studies sorted by year of pub-
lication. The salient features of these studies are 
summarized in Table 2.1 through 2.3.

Enterprise Support Programs Studied

The programs evaluated in these studies covered a 
range of subsidized support services targeting prin-
cipally SMEs but also larger enterprises (Table 2.1). 
These support services fall into three categories: 

(a) business development services (BDS), which 
include a range of consulting services, training for 
workers, management and quality control prac-
tices, technology upgrading, market development 
and export promotion; (b) research and develop-
ment (R&D) programs to promote investments in 
R&D, stimulate development and introduction of 
new products and production processes; and (c) 
fi nancing programs, typically concessionary loans 
for working capital, debt restructuring, and fi nan-
cial incentives to promote investments.

Examples of BDS programs providing consulting 
and technical assistance services to enterprises 
from high-income countries include the Manu-
facturing Extension Partnership of the United 
States, Business Link and Enterprise Initiatives of 
the United Kingdom, Australia’s AusTrade export 
promotion programs, and New Zealand’s Growth 
Services Range for high performing SMEs. In de-
veloping countries, these include BDS programs for 
SMEs in Bangladesh, integrated training programs 
(CIMO-PAC) and technology upgrading programs 
(CRECE and COMPITE) for SMEs in Mexico, and 
the export promotion (PROCHILE) and network or 
cluster development (PROFO) programs of Chile. 
Programs providing subsidized loans, matching 
grants and tax concessions to enterprises to stimu-
late R&D and technology transfer include those 
in Belgium, Australia, and Japan; as well as in 
developing country programs such as FONTAR of 
Argentina, ADTEN in Brazil, FONTEC in Chile and 
Turkey’s TTGV and TIDEB programs.

Non-Experimental Data Used

The 19 studies selected for review evaluated the 
impacts of programs by comparing the post-pro-
gram performance of a treatment and control group 
using non-experimental data from different periods 
(Table 2.2). Three main approaches were employed 
to develop these non-experimental data sets.

The fi rst and most common approach is to identify 
program benefi ciaries from administrative databas-
es maintained by responsible government agencies 
or their service providers, and link these benefi ciary 
lists with fi rm-level panel data from other sources. 
Typically, these include annual establishment sur-
veys or periodic economic censuses conducted by 
national statistical offi ces (NSOs), annual fi nancial 
records of publicly-traded fi rms collected by enti-
ties such as Dun and Bradstreet, or other panel data 
bases developed from different public and private 
sources. The potential control group is defi ned from 
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the sample of enterprises that are not linked to the 
benefi ciary lists. While these linked data contain no 
program details beyond what are captured in ad-
ministrative records, this is an attractive approach 
since the evaluation can exploit the availability of 
rich panel data collected on an ongoing basis by the 
NSO without incurring the costs of fi elding its own 
fi rm survey. All high-income country studies rely 
on this approach to develop their non-experimental 
data; among developing countries, this approach is 
used by Brazil and Turkey.

A second approach is to administer a purposive 
fi rm survey to a sample of program benefi cia-
ries, matched to a control group of non-program 
participants. The advantage of this approach is that 
surveys can be used to elicit different details about 

the respondent’s program participation experience, 
satisfaction with support services provided and, 
retrospectively, both pre- and post-treatment data 
on fi rm performance. In such studies, the control 
group is typically identifi ed with the help of the 
NSO, which may randomly select fi rms from its 
sampling frame to match the treatment group by 
fi rm size, sector and geographic location. Studies 
may rely on performance data reported to the NSO 
by the control group, or they may administer the 
same survey instrument to both treatment and 
control groups to ensure that performance data are 
collected consistently in the two groups. Most of 
the developing country studies rely on this ap-
proach, though some high-income country studies 
also do so (for example, the studies from Ireland 
and the UK).

Table 2.1  Recent Impact Evaluation Studies of Enterprise Support Programs

Study Country Support Program

A. High-Income Countries

Jarmin (1998) USA
Manufacturing Extension Partnership (MEP)—technical 
assistance and technology upgrading

Jarmin (1999) USA
Manufacturing Extension Partnership (MEP)—technical 
assistance and technology upgrading

Revesz & Lattimore (2001) Australia Six programs of R&D incentives and grants, and export promotion

Roper & Dundas (2001) Ireland and N. Ireland Training, grant support and investment incentives for small businesses

Wren & Storey (2002) UK Enterprise Initiatives programs on marketing and consulting services for SMEs

Motohashi (2002) Japan
Promotion of Creative Businesses (CAL)—program of 
technology upgrading and assistance for SMEs

Aerts & Czarnitzki (2004) Belgium R&D subsidies

Criscuolo et al. (2007) UK
Regional Selective Assistance (RSA)—investment grants for businesses 
startups, plant expansion or modernization, or R&D in disadvantaged regions

Mole et al. (2008) UK Business Link—consulting and advisory services to SMEs

Morris & Stevens (2009) New Zealand Growth Services Range—grants and advisory services for high performing SMEs

B. Developing Countries

Sarder , Ghosh & Rosa (1997) Bangladesh Different fi nance, advisory and business support services for SMEs

Alvarez & Crespi (2000) Chile PROCHILE—program of export promotion

Benavente & Crespi (2003) Chile PROFO—program of network (cluster) development for SMEs

Tan & López-Acevedo (2005) Mexico CIMO—integrated program of training and technical assistance for SMEs

Chudnovsky et al. (2006) Argentina
FONTAR non-reimbursable fund—matching grants 
for R&D and technology development

De Negri et al. (2006) Brazil
National Technological Development Support Program (ADTEN)—
subsidy program for R&D and technology development

Tan & López-Acevedo (2007) Mexico
SME support programs for training (CIMO) and 
technology upgrading (COMIPTE and CRECE) 

Benavente, Crespi & Maffi oli (2007) Chile
National Productivity and Technology Development Fund (FONTEC)—
program for technology transfer and development, and R&D support

Ozcelik & Taymaz (2008) Turkey R&D loans and R&D grants for promoting research and technology development
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A third approach is to work with the NSO to 
include a program participation module in the 
periodic large-scale fi rm surveys administered by 
national statistical offi ces. The Mexico study using 
the ENESTYC survey is one example of this tech-
nique. Though not commonly used, this approach 
is able to elicit program participation information 
for benefi ciaries of different programs and also 
identify respondents that never participated in any 

programs. This is an advantage when, as is often 
the case, program administrators keep poor records 
of the SMEs they serve or do not centralize collec-
tion of benefi ciary data from different programs. A 
disadvantage is that, unlike purposive surveys of 
benefi ciaries, a random sampling of establishments 
is often unlikely to generate large samples of ben-
efi ciaries unless SME programs have large coverage 
in the underlying population of fi rms. Another 

Table 2.2  Recent Impact Evaluation Studies—Data Sources and Period Covered

Study Data Sources Years

A. High-Income Countries

Jarmin (1998): USA
MEP administrative records in three states linked to panel data from 
US Census Bureau–726 treatment and 5,818 control fi rms

1987-1992
(six years)

Jarmin (1999): USA 
MEP administrative records in two states linked to panel data from 
US Census Bureau–1,559 treatment and 15,982 control fi rms

1987-1992
(six years)

Revesz & Lattimore (2001): Australia
1,818 fi rms selected from the ABS’s 1994-1997 Business 
Longitudinal Survey (BLS) with program participation data

1994-1997
(four years)

Roper & Dundas (2001): Ireland
1995 purposive fi rm survey of 703 fi rms– 404 in N. Ireland, 229 
in Ireland–linked to panel data from the CAM data base

1991-1995
(fi ve years)

Wren & Storey (2002): UK
Administrative records on 1988-1994 program applicants and 
1996 survey—2,840 treatment and 1,486 control fi rms

1988-1996
(12 years)

Motohashi (2002): Japan
 1986-1999 panel data from Annual Census of Manufacturing 
linked to 1,360 CAL participants from administrative data. 

1986-1999
(14 years)

Aerts & Czarnitzki (2004): Belgium
2000 Community Innovation Survey (CIS) linked to Belfi rst panel 
data and EU patent records—776 fi rms, 180 treatment fi rms

1998-2000
(three years)

Criscuolo et al. (2007): UK
RSA administrative data linked to panel data from the Annual 
Business Inquiry—28,000 fi rms and over 8,000 RSA benefi ciaries

1985-2004
(20 years)

Mole et al. (2008): UK
2005 purposive survey of 2,282 fi rms, treatment group of 1,130 
fi rms and control group of 1,152 from Dun & Bradstreet (UK)

2003-2005
(three years)

Morris & Stevens (2009): New Zealand
2000-2006 panel data from Statistics NZ’s Longitudinal Business 
Database (LBD) with program benefi ciary records

2000-2006
(seven years)

B. Developing Countries

Sarder et al. (1997): Bangladesh
1993 purposive survey of 161 fi rms in Dhaka, 93 
treated fi rms and 68 control group fi rms

1990-1992
(three years)

Alvarez & Crespi (2000): Chile
1996 purposive survey of 365 exporting fi rms tracked by the Central 
Bank, 178 from PROCHILE and 187 control group fi rms

1992-1996
(fi ve years)

Benavente & Crespi (2003): Chile
1996 purposive survey of 102 PROFO fi rms with 1992-1995 data, 
matched to a control group of similar fi rm by the NSO of Chile

1992-1995
(four years)

Tan & Lopez Acevedo (2005): Mexico
Purposive surveys of two cohorts of CIMO-control groups–from 
1991 to 1993, and 1993 to 1995–with pre- and post-CIMO data

1991-1995
(fi ve years)

Chudnovsky et al. (2006): Argentina
Purposive survey of 414 fi rms in 1998, 2001 to 2004 by INDEC, 
136 treated, 216 control and 62 unsuccessful applicant fi rms

1998, 2001-04
(seven years)

De Negri et al. (2006): Brazil 
ADTEN records linked to panel data from Annual Industrial Survey 
(PIA) and 2000 Technological Innovation Survey (PINTEC)

1996-2003
(eight years)

Tan & Lopez Acevedo (2007): Mexico
2001 ENESTYC fi rm survey with program participation 
information linked to 1995 and 1991 ENESTYC surveys

1995-2001
(seven years)

Benavente et al. (2007): Chile
A purposive survey in 2003 of 219 FONTEC fi rms and 220 control 
group fi rms, asking for data covering 1998 to 2002 period

1998-2002
(fi ve years)

Ozcelik & Taymaz (2008): Turkey
R&D benefi ciaries linked to panel data from Turkstat’s Annual 
Survey of Manufacturing (ASMI) and annual R&D survey

1996-2005
(10 years)
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possible limitation is that respondents may not 
accurately recall program details, including year of 
participation, if it took place a long time ago.

All three approaches were used in the four country 
studies on Latin America reported in subsequent 
chapters of this report. Two studies—on Mexico 
and Chile—used fi rm surveys with a program 
participation module linked to panel data from 

annual industrial surveys undertaken by NSOs. 
A third study—on Colombia—used a purposive 
fi rm survey of FOMIPYME program benefi ciaries 
linked to panel data collected by Colombia’s NSO. 
This was complemented by a phone interview 
of linked fi rms to ascertain participation in any 
SME programs and to identify a control group of 
fi rms that had never participated in any programs. 
Simply using a randomly selected sample of fi rms 

Table 2.3  Recent Impact Evaluation Studies—Approach and Findings

Study Analytic Approach Main Findings

A. High-Income Countries

Jarmin (1998): USA
Regressions with DID 
(fi xed effects)

 2-6% gains in value-added per worker from program participation

Jarmin (1999): USA 
OLS and selectivity 
correction with DID

3-16 % gains in labor productivity with DID and selectivity correction

Revesz & Lattimore (2001): Australia Panel regressions
Impacts for export but not R&D programs—3 % 
gains in exports; no impacts on productivity

Roper & Dundas (2001): Ireland
Regressions with 
selectivity correction

10-20 % gain in employment growth; no 
impacts on sales growth or profi tability 

Wren & Storey (2002): UK
Survival models, DID models 
with selectivity correction

4% gain in medium fi rm survival; 3-7% gain in sales, 
2-3% impact on employment by fi rm size

Motohashi (2002): Japan
Fixed effects regression 
with selectivity correction

1-3 % improvement in sales; weak impacts with selection correction

Aerts & Czarnitzki (2004): Belgium
Propensity score matching, 
nearest neighbor estimators

3% higher R&D intensity but no impacts on patenting outcomes

Criscuolo et al. (2007): UK
Fixed effects, instrumental 
variables, matching with DID

16% gain for employment, 30% for investment using DID; impacts 
are 2-3 times larger with IV; no impacts on labor productivity or TFP

Mole et al. (2008): UK Fixed effects regressions 4-11 % impact on employment growth; no impact on sales growth 

Morris & Stevens (2009): New Zealand
DID, matching with DID and 
dynamic panel models

8-20 % impact on sales; mixed results on labor 
productivity with DID or matching and DID

B. Developing Countries

Sarder et al. (1997): Bangladesh Regression analysis (MANOVA)
Gains in sales, employment and productivity of 
5-16%, higher impacts with larger number of services 
used, and programs providing fi nancing  

Alvarez & Crespi (2000): Chile Fixed effects regressions
Gains in technology use, training, organization, one 
new export market; no impact on export sales 

Benavente & Crespi (2003): Chile DID, matching with DID 11% gain in TFP with DID; 11-15 % TFP gain with matching and DID

Tan & López-Acevedo (2005): Mexico
Production functions 
and DID regressions

Regressions with DID showed positive CIMO impacts on productivity 
growth of 11% in the 1991-1993 period but not in 1993-1995 

Chudnovsky et al. (2006): Argentina Matching combined with DID
54-79% improvement in innovation intensity (R&D to sales); no 
impacts on new product sales or on labor productivity growth

De Negri et al. (2006): Brazil 
Selectivity corrections; 
matching combined with DID

50-90% gain in R&D expenditures; no impacts on 
sales, employment and labor productivity

Tan & Acevedo (2007): Mexico
Production functions and 
matching combined with DID

Gains in training, technology adoption of 9-14% using matching 
with DID, but no impacts on sales and productivity growth 

Benavente et al. (2007): Chile Matching combined with DID
Gains in R&D, new processes, and networking; 40% on sales 
growth, 3% on export intensity; no impact on labor productivity

Ozcelik & Taymaz (2008): Turkey
Regressions with DID and 
matching combined with DID

Gains in overall R&D intensity of 2.6% and own 
R&D intensity of 1.9% for the treatment group; no 
change in R&D intensity of the control group
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as a control group risks including fi rms that have 
participated in other programs (including the one 
under study), and potentially biasing estimates of 
the treatment effects. A fourth study—on Peru—
developed its non-experimental data by matching 
benefi ciary lists from three separate programs with 
panel data from annual surveys collected by the 
Peruvian NSO. 

The panel data in most studies follow fi rms over 
three to fi ve years, several studies have long panel 
data exceeding 10 years, and one case from the 
UK tracks fi rms for 20 years (Table 2.2, right-hand 
column). High-income country studies tend to 
have longer panels—four studies with panels of 
three to fi ve years and six studies with panels of six 
years or more—while developing country studies 
tend to have shorter panels—six studies with three 
to fi ve years and three studies with panels of six or 
more years. In large part, this is because develop-
ing country studies tend to rely on purposive fi rm 
surveys, which are limited in how long fi rms can 
be followed over time (because of cost) or how far 
back retrospective data can realistically be collected 
from respondents.

The short panels used in developing country stud-
ies are recognized by several authors as limitations. 
If the intervention takes time to have an effect on 
fi rm performance, the use of relatively short panels 
may offer one possible explanation for why some 
studies fi nd limited or no impacts of program par-
ticipation on fi rm performance. Recognizing this, 
the four country studies in this report used longer 
panels of between six and 15 years to investigate 
the longer-term impacts of program participation 
on performance one to 10 years after receiving the 
treatment. 

Analytic Approaches 
and Main Findings 

Collectively, these studies show an evolution 
over time in methodological approaches used to 
estimate program impacts free of selectivity bias 
from the program participation decision. Studies 
from the late 1990s and early 2000s tended to rely 
on regression analysis to control for differences 
between the treatment and control groups, oc-
casionally using difference-in-differences (DID) 
methods to control for unobserved fi rm heterogene-
ity or alternatively two-stage selectivity corrections. 
More recent studies, typically from the mid-2000s 
on, have leaned towards using propensity score 
matching techniques combined with DID, and DID 

regression models to exploit the availability of long 
panel data, sometimes combined with instrumental 
variable methods and dynamic models with lagged 
endogenous variables.

Before discussing the main fi ndings of these stud-
ies, it is useful to distinguish between impacts on 
two kinds of outcomes: short-term intermediate 
outcomes that programs seek to affect directly, 
and longer-term fi rm performance measures that 
programs may affect indirectly through interme-
diate outcomes. Intermediate outcomes include 
increased R&D expenditures, spending on worker 
training, new management practices, introduction 
of new production processes and quality control 
practices, networking with other fi rms, and in-
creased access to different sources of information 
and funding. Performance impacts include growth 
in sales (or output), exports, investment, probabil-
ity of survival, employment, labor productivity or 
total factor productivity (TFP).

In general, these non-experimental studies fi nd 
positive treatment effects on intermediate out-
comes, but mixed results for fi rm performance 
indicators (Table 2.3). 

Most of the positive evidence on intermediate 
outcome impacts comes from developing country 
studies. All the fi ve studies of R&D programs—for 
Belgium, Brazil, Argentina, Chile and Turkey—
fi nd net improvements in R&D intensity. The four 
studies of BDS programs providing export promo-
tion and network development services (Chile) 
or worker training and technology upgrading 
(Mexico) fi nd net gains in technology adoption, 
worker training, management and quality control 
practices, and increased networking with other 
fi rms and with different sources of information 
and funding. 

Most studies fi nd positive impacts of programs 
on some indicators of performance but not others. 
The majority of high-income country studies fi nd 
positive impacts on sales or employment, and some 
fi nd impacts on increased investments in new plant 
and equipment, exports, probability of fi rm surviv-
al, and either labor productivity or TFP. Half of the 
developing country studies fi nd positive impacts 
on performance measured by sales, TFP, export 
markets or export intensity; none fi nd evidence of 
employment gains. One possible explanation for 
these mixed fi ndings on performance in developing 
countries is the relatively short panels over which 
fi rms are followed as compared to the panels used 
in high-income country studies.
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Annex

IMPACT EVALUATION OF SME PROGRAMS IN LAC

ANNEX
Summary of Individual Studies

Rigorous Impact Evaluation Studies of SME Programs
in High-Income and Developing Countries 

A. High-Income Countries

Study Citation
Ronald Jarmin (1998), “Manufacturing Extension and Productivity Dynamics”, US Census Bureau, 
Center for Economic Studies Working Paper CES 98-8

Classifi cation OECD – United States of America – 1987 to 1992

Overview of the Study
The study used longitudinal establishment-level data to estimate the impact of manufacturing extension 
services provided through the Manufacturing Extension Partnership (MEP) on productivity growth of SMEs 
from 1987 to 1992. 

Overview of SME 
Program(s)

The MEP, administered by the National Institute of Standards and Technology (NIST), was started in 1989 with 
the objective of improving the competitiveness of manufacturing industries. Federal support for MEP has grown 
from $6.1 million in 1988 to $138.4 million in 1995, with Federal support matched by state and local sources. MEP 
centers provide technical assistance to SMEs to adopt modern manufacturing technology: “off-the-shelf’ solu-
tions to technical problems such as CAD/CAM system, switching to new low cost high performance materials, 
accessing information about new innovations, as well as business, marketing, and other “softer” types of assis-
tance delivered by the centers or contracted to private consulting fi rms, vendors, or other government agencies.

Data Sources

The study used data from (a) plant-level census data contained in the US Census Bureau’s Longitu-
dinal Research Database (LRD) covering 1982 to 1992, linked to (b) administrative client records of 
nine MEP centers in three states. The analytic sample was restricted to a balanced panel of establish-
ments that appeared in the 1987 Census and in each year of the 1989-1993 Annual Survey of Manu-
facturing (ASM) panel, with 726 client establishments and 5,818 non-client establishments.

Methodology and 
Econometric Issues

Study adopted a non-experimental approach with regression controls for group differences and DID methods. 
Firm performance was defi ned as growth in log(value-added per worker) over 1987-1993 measured by differenc-
ing over one and three year intervals to eliminate fi xed-effects from unobserved productivity attributes. The treat-
ment effects were estimated using a MEP indicator interacted with years prior to and following participation.

Main Findings

The results suggested that MEP client plants moved up their industry productivity distributions over time 
as compared to the industry average, which was consistent with a positive productivity impact of man-
ufacturing extension services. The one and three year differenced results indicated that participation in 
MEP improved labor productivity—value added per worker was 2.5 to 5.9% higher for plant/year obser-
vations occurring after participation in MEP than for non-clients and clients prior to participation. 
The investments from MEP participation and resulting improvements in la-
bor productivity suggests a return of greater than two to one.
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Study Citation
Ronald Jarmin (1999), “Evaluating the Impact of Manufacturing Extension on Productivity Growth”, 
Journal of Policy Analysis and Management, Vol. 18, No. 1, pp. 99-119.

Classifi cation OECD – United States of America – 1987-1992

Overview of the Study
This study used longitudinal establishment-level data to estimate the impact of manufacturing extension 
services on productivity growth of small and medium enterprises (SMEs) from 1987 to 1992, and compared 
the results of OLS, DID and two-stage selection correction models. 

Overview of SME 
Program(s)

The MEP, administered by the National Institute of Standards and Technology (NIST), was started in 1989 with 
the objective of improving the competitiveness of manufacturing industries. Federal support for MEP has grown 
from $6.1 million in 1988 to $138.4 million in 1995, with Federal support matched by state and local sources. MEP 
centers provide technical assistance to SMEs to adopt modern manufacturing technology: “off-the-shelf’ solu-
tions to technical problems such as CAD/CAM system, switching to new low cost high performance materials, 
accessing information about new innovations, as well as business, marketing, and other “softer” types of assis-
tance delivered by the centers or contracted to private consulting fi rms, vendors, or other government agencies.

Data Sources

The study used data from (a) plant-level census data contained in the US Census Bureau’s Longitudinal Research 
Database (LRD) covering 1982 to 1992, linked to (b) administrative client records of eight MEP centers in two 
states. Administrative data provided information on client plants that received extension services between 1987 
and 1992 and over 70% of them were linked to the LRD. The sample was restricted to establishments that ap-
peared in the 1982, 1987, and 1992 Censuses of Manufacturers, with 1,559 client plants and 15,982 non-clients.

Methodology and 
Econometric Issues

The study used a non-experimental approach with regression controls for group differences in fi rm characteris-
tics. Performance was measured as the log(value-added per worker). Fixed-effects models were used to elimi-
nate biases from unobserved productivity attributes, and a two-stage selection model was used to control for se-
lectivity bias in program participation. The probit model included industry, state, fi rm size, rural and urban location 
and multi-plant status. Identifi cation of the two-stage model came from the metro location of MEP centers, the 
1982-1987 growth in the pre-MEP participation period, 1987 productivity levels, and the 1987 capital-labor ratio. 

Main Findings

The simple OLS results indicated that value added per worker grew between 3.4 and 4.5% faster at cli-
ent plants between 1987 and 1992 than control group fi rms. Using the two-stage selection correction 
and DID, the impact of MEP on client productivity growth was estimated at between 3 to 16% for 1987 
to 1992, though these selectivity-corrected estimates had greater variance and were less signifi cant. Im-
pact estimates were higher for the SME sample (those with 20 to 499 employees) than for larger fi rms. 

Study Citation
Stephen Roper and N. Hewitt-Dundas, “Grant Assistance and Small Firm Development in Northern 
Ireland and the Republic of Ireland,” Scottish Journal of Political Economy, Vol. 48, No. 1, pp. 99-117, 
February (2001)

Classifi cation OECD – Northern Ireland and Republic of Ireland – 1991 to 1995

Overview of the Study

The paper studied the effects of grant support on small business performance in Northern Ireland and the 
Republic of Ireland from 1991 to 1995. It compared a treatment and a control group of manufacturing fi rms 
from the Competitive Analysis Model (CAM) project database to identify if grant-assisted fi rms had better 
performance (measured as productivity and employment growth, and profi tability) than fi rms which did 
not receive grants.

SME program(s) Studied

In Northern Ireland, the Local Enterprise Development Unit (LEDU) spends more than £20m a year assisting 
small fi rms in manufacturing and tradable services, while the Republic of Ireland provides substantial grant sup-
port for small manufacturing businesses through the Small Business Program augmented with loan guaran-
tees and interest subsidies. The study focused on three assistance clusters in Northern Ireland (training, mar-
keting and upgrading machinery and equipment), and two in the Republic of Ireland (marketing and training). 

Data Sources

Data came from the CAM project database based on a survey conducted between April and September 
1995. The target population for the survey was manufacturing companies with 10 to 100 employees which 
had been trading for at least four years and which were considered to have signifi cant growth potential. 
The survey contained responses of 703 fi rms: 404 in Northern Ireland and 299 in the Republic of Ireland. 

Methodology and 
Econometric Issues

The study used a non-experimental approach with regression controls for group differences and a two-stage se-
lection correction. A fi rst stage probit model was used to analyze the likelihood of receiving grant support, con-
trolling for fi rm characteristics such as employment, export sales, fi rm age, and dummy variables for industry and 
owner-manager characteristics. In the second stage, outcomes were regressed on the indicator for grant receipt 
and other explanatory variables included a lamda variable to correct for selectivity bias from program participation.

Main Findings

Comparisons of assisted fi rm clusters and non-assisted fi rms revealed systematic differences between the 
two groups in employment size, industry and business age. Assisted clusters also grew faster and were more 
profi table in terms of sales, market and strategy. Probit analysis showed no evidence of the targeting of assis-
tance at better performing fi rms in the Republic of Ireland, but did fi nd evidence in Northern Ireland that as-
sistance was targeted at fi rms with higher productivity growth. The regression analysis of outcomes, correct-
ing for selectivity bias, showed assistance to boost employment growth (10-20%); however, the grants had 
negative or insignifi cant impact on both sales growth and profi tability of small businesses in either area.
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Study Citation
John Revesz and Ralph Lattimore (2001), “Statistical Analysis of the Use and Impact of Government 
Business Programs”, Productivity Commission Staff Working Paper, AusInfo, Canberra, Australia.

Classifi cation OECD – Australia – 1994/95 to 1997/98

Overview of the Study
The paper used the Business Longitudinal Survey (BLS) from the Australian Bureau of Statistics to examine 
the characteristics of fi rms that use some major R&D and export facilitation programs and to analyze how 
use of such business support programs in selected sectors affects various aspects of fi rm performance.

Overview of SME 
Program(s)

The study looked at six business support programs aimed at fostering R&D or export market development: (1) 
R&D tax concession (150% tax deductions for eligible R&D spending; (2) R&D grants (20-50% of R&D proj-
ects by SMEs); (3) Austrade services that provide overseas market intelligence; (4) Export Market Develop-
ment Grants for SMEs paying 50% of eligible costs exceeding $15,000 for exporting activities; (5) Export Ac-
cess, providing grants to SMEs to fi nance technical assistance by export consultants; and (6) International Trade 
Enhancement Scheme providing concessionary loans from Austrade, but principally directed at larger fi rms.

Data Sources

The study relied on the longitudinal BLS maintained by the Australian Bureau of Statistics from 1994/5 
to 1997/8 and includes over 18,000 fi rms. The sample was restricted to manufacturing, mining, consult-
ing engineering technical services, and computer service sectors. Only fi rms reporting positive sales 
in all four years (a balanced panel) were included, resulting in a sample size of 1,818 enterprises. 

Methodology and 
Econometric Issues

The study used a non-experimental approach with regression controls for differences between groups, but 
no attempt was made to control for selection bias from program participation. The probability of program use 
was estimated using logit or poisson models (for counts of program use); program impacts on both interme-
diate outputs (growth in exports and R&D expenditure) and fi nal outcomes such as labor productivity growth 
and survival over time. Program participation is indexed by transition indicators (00, 10, 01, and 11) so out-
puts and outcomes can be related to non-participation, program entry, exit or continued program use. 

Main Findings

The study found that participation in EMDG export programs had a positive and statistically signifi cant im-
pact on annual growth in the export/sales ratio of 2.9%, but no signifi cant impacts were found for other ex-
port programs. EMDG raised the ratio of exports to sales from 15.7% to 18%, which translated into an 
increase in export sales of about 23%. Evidence was found of a strong positive impact of the two R&D pro-
grams on growth in annual R&D to sales. The study found no statistically signifi cant correlations between 
program use and productivity growth, or between intermediate outputs and productivity growth. Howev-
er, there was weak evidence that program participation was associated with a lower likelihood of fi rm exit.

Study Citation
C.M. Wren and D.J. Storey, “Evaluating the Effects of Soft Business Support Upon Small Firm 
Performance”, Oxford Economic Papers, Vol. 54, No 2, pp. 334-365, April (2002).

Classifi cation OECD – United Kingdom – 1988 to 1996

Overview of the Study
This paper assessed the impact of the U.K.’s Enterprise Initiatives, a publicly-supported ‘soft’ advisory 
assistance provided by private consultants, on the performance of SMEs as measured by sales turnover, 
employment and fi rm survival.

SME program(s) Studied

The Consultancy Initiatives was a key part of the 1988 Enterprise Initiative which was designed to improve 
the performance of UK enterprises. Through private consultants, the Initiative offered support to SMEs in 
the areas of marketing, product and service quality, manufacturing systems, design, business planning, and 
implementation of fi nancial and management information systems. The initiative was terminated in 1994 
with 114,400 out of 145,800 projects approved, and a total of £275 million in public subsidies provided.

Data Sources

The paper focused on the scheme’s implementation in the West and East Midlands of England, the 
South West of England and South Wales. The sample included 4,326 fi rms of which 2,840 fi rms re-
ceived support (the treatment group) and 1,486 fi rms did not (the control group). The data came from 
three sources: administrative data from the Department of Trade and Industry (DTI), a survey car-
ried out by researchers at the SME Center at Warwick University, and follow-up phone interviews.

Methodology and 
Econometric Issues

The paper used a non-experimental approach with regression control for group differences. Several regression 
methods were used to estimate the impacts of participation in the Consultancy Initiative on sales turnover, em-
ployment, and probability of fi rm survival: (1) a proportional hazards model to analyze fi rm survival, and (2) a two-
stage probit-regression procedure to estimate program impacts on outcomes free from sample selection bias 
due to observables. No attempt was made to match the treatment and control groups on observable attributes.

Main Findings

The survival analysis showed no impacts of program participation on the likelihood of survival of small-
er fi rms, but the program appeared to be effective for medium-sized fi rms, raising their survival rates by 
4% over the longer run. On the impacts of the program on performance, the selectivity corrected regres-
sion analyses indicated that assistance had an impact on sales and employment, varying by fi rm size. For 
SMEs, the net impacts were increased sales (from £127K to £151K) and employment (from 3.2 to 3.9 em-
ployees). In the case of medium size fi rms, annualized growth rates rose by about 10% (from £846K to 
£921K in sales and from 19.8 to 21.8 employees). For larger fi rms, the estimated impacts on employment 
were also about 10% (from 146 to 162 employees), but no signifi cant impacts were found for sales.
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Study Citation
Kazuyuki Motohashi (2002), “Use of Plant-Level Micro-Data for the Evaluation of SME Innovation 
Policy in Japan”, OECD Science, Technology and Industry Working Papers, 2002/12, OECD, Paris.

Classifi cation OECD – Japan – 2002 – 1986 to 1999

Overview of the Study

This paper evaluated Japan’s innovation promotion schemes for SMEs administered by the Ministry of 
Economy, Trade and Industry (METI). It used plant-level panel data from the Census of Manufacturing linked 
to administrative data on benefi ciaries to see which fi rms were targeted and whether programs had any 
impacts on fi rm performance and innovation.

SME Program(s) Studied

Japan’s SME Modernization Program was initiated in 1965 and subsequently augmented in 1995 
with the Law on Promotion of Creative Business Activities of SMEs (CAL) to encourage cre-
ation and technological development of SMEs through tax subsidies and fi nancing for R&D projects 
and new product development. A more recent law on business innovation for SMEs was promulgat-
ed in 1999 as part of the reform of SME policies in Japan, but was too recent to be studied

Data Sources
The study used longitudinal data from the annual Census of Manufacturing on over 1.2 million estab-
lishments with four or more employees between 1986 and 1999. From administrative lists, 2,800 
CAL benefi ciaries were identifi ed, and 1,360 of them were linked to the panel census data. 

Methodology and 
Econometric Issues

The study used a non-experimental approach with regression controls for group dif-
ferences. The regression analysis included the estimation of:
(1) probit models to compare the treatment and control groups; (2) OLS regressions of sales growth on CAL 
dummies varying by year of treatment, age of establishment, dummies for industry, size, multi-plant status 
and employment; (3) fi xed effects models to control for time-invariant unobserved fi rm heterogeneity; and (4) 
a two-step Heckman procedure to correct for sample selectivity bias from participation in CAL programs.

Main Findings

The fi rst stage probit analyses revealed that CAL schemes were accurately targeting the new and fast-
er growing establishments. On impacts, the OLS results showed that CAL fi rms had about 1.3% more 
sales after controlling for employment growth rates and other plant characteristics as compared to the con-
trol group. When CAL participants were split up by treatment years before 1997 or after 1997, the pre-1997 
group had 2.5% faster sales growth while the post-1997 group showed no difference as compared to non-
participants. When the two-step Heckman procedure was used, no impact of CAL participation were found 
on sales growth, but positive and statistically signifi cant impacts (about 6%) were found in simpler mod-
el specifi cations where size dummies were dropped. The model may not be identifi ed (it lacks valid instru-
mental variables) since identical variables were used in both stages of the selection correction model.

Study Citation
Kris Aerts and Dirk Czarnitzki, “Using Innovation Survey Data to Evaluate R&D Policy: The Case of 

Belgium”, Discussion Paper n. 05-55. ZEW: Centre for European Economic Research, 2004

Classifi cation OECD – Belgium – 1998 to 2000

Overview of the Study
The paper studied the relationship between R&D subsidies and R&D activities and innovation outcomes. 
Of particular interest was investigating whether public R&D funding in Flanders crowded out private R&D 
investment in the business sector; the study did not examine impacts on fi rm performance.

SME program(s) Studied Beyond the characterization of the program’s objective of stimulating innovative activities through subsi-
dies to the local business sector, no other details of the program or coverage of fi rms were provided.

Data Sources

The sample covers the Flemish manufacturing sector and computer services, R&D services, and busi-
ness related services. The fi rm-level data come from the Flemish part of the third Community Inno-
vation Survey (CIS3). The CIS data was linked to (a) the Belfi rst database which contains the annu-
al account data of Belgian fi rms, and (b) patent data from the European Patent Offi ce. The fi nal sample 
selected for study consisted of 776 fi rms of them 180 were recipients of the R&D subsidies.

Methodology and 
Econometric Issues

The study used a non-experimental approach on a matched treatment and control group to estimate the 
treatment (subsidy) effect on R&D expenditures and patenting. They estimated a probit model of sub-
sidy receipt on number of employees, patent stock of a fi rm, export and capital intensity, cash-fl ow per 
employee, debt to total assets, and indicator variables for government or foreign ownership. Based 
on propensity scores, they used nearest neighbor estimators to estimate the effects of treatment be-
tween 1998 and 2000 on several cross-sectional outcomes in 2000—R&D expenditure and R&D inten-
sity (ratio of R&D expenditure to turnover) and patent applications at the European Patent Offi ce. 

Main Findings

On average, subsidized fi rms were larger, had a higher patent stock and export intensity, and were more like-
ly to be part of a multi-plant fi rm. The recipients of public R&D funding also showed higher R&D to sales ratios 
and were more likely to be engaged in patenting activity. Once the treatment and control groups were matched, 
nearest neighbor estimators showed that treatment increased R&D spending and R&D intensity (of about 3%) 
in both the full sample of fi rms and in the sub-sample of innovative fi rms, and they rejected the hypothesis of 
subsidies crowding out private R&D spending. However, no signifi cant increases in patenting were found. 
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Study Citation
Chiara Criscuolo, Ralf Martin, Henry Overman and John Van Reenen (2007), “The Effects of Industrial 
Policy on Corporate Performance: Evidence from Panel Data”, Center for Economic Performance, 
London School of Economics.

Classifi cation OECD – United Kingdom – 1985 to 2004

Overview of the Study
The study investigated the impacts of participation in the Regional Selective Assistance (RSA), a program 
of grants for investments in selected regions in Britain, using 20 years of fi rm-level panel data and a variety 
of impact evaluation methods.

SME Program(s) Studied

RSA is an investment subsidy program, administered by the Department for Trade and Industry 
(DTI) that gives grants to fi rms for investment in selected, economically disadvantaged areas of Brit-
ain with relatively high levels of unemployment. Assistance could be used to establish a new busi-
ness, expand or modernize an existing one, or invest in R&D to take new products and processes to 
market. Grants totaling about £110.6m (about US$220m) were disbursed in 1998-1999 alone.

Data Sources

The fi rm-level panel data was constructed by linking observations from three administrative data sourc-
es: (a) administrative records from DTI on all RSA benefi ciaries since 1972, (b) the Annual Business In-
quiry (ABI) with linked panel data on all UK manufacturing plants from 1985 to 2004, and (c) the Inter-
departmental Business Register (IDBR) with information on location, entry and exit histories of all UK 
manufacturing plants. The fi nal analysis data included over 28,000 fi rms and over 8,000 RSA recipients.

Methodology and 
Econometric Issues

The study adopted a non-experimental approach and used a variety of methods to estimate average treat-
ment effects of RSA participation on employment, investment, productivity and fi rm exit. In analyzing the pan-
el data, the study used: (a) OLS regressions; (b) fi xed effects (DID) regression models; (c) DID models esti-
mated on a matched treatment-control group in the region of common support; and (d) instrumental variable 
(IV) methods. The IV approach exploited the EU’s exogenous changes in RSA area eligibility guidelines in 1993 
and 2000 to generate instrumental variables for receipt of treatment not correlated with treatment effects. 

Main Findings

The study found that RSA grants signifi cantly increase both employment and investment relative to the con-
trol group, but that the treatment effects are overstated by OLS regressions as compared to DID estimates, 
which show impacts on employment of 16% and on investment of 30%. Using IV and DID together produced 
larger estimates of about 65% for employment and 87% for investment. Estimates based on the treatment 
and control groups in the region of common support from propensity score matching were generally simi-
lar—14% DID and 46% DID-IV impacts on employment, and 35% and 87% on investment. However, no sta-
tistically signifi cant impacts on labor productivity were found using the alternative estimation methods.

Study Citation
Kevin Mole, Mark Hart, Stephen Roper and David Saal (2008), “Differential Gains from Business Link 

Support and Advise: A Treatment Effects Approach”, EPC: Government and Policy, Vol. 26, pp. 315-
334, Pion Publishing, Great Britain.

Classifi cation OECD – United Kingdom – 2003 to 2005

Overview of Study
The study investigated what kind of companies used the U.K.’s Business Link (BL) program of advisory 
services to SMEs; what types of fi rms benefi t most from that support; and the impact of BL program 
participation on sales and employment growth.

Overview of SME 
Program(s)

Public support for SMEs in the U.K. has evolved over time, from the Enterprise Initiative (EI) in 
the late 1980s which provided grant support to SMEs to purchase marketing and consultancy ser-
vices, to regionally decentralized BL provision of support services to SMEs in the 1990s principal-
ly through training and enterprise councils (TECS), and fi nally to a consolidation of BL operators (BLOs) 
in the late 1990s with business advisors increasingly playing a brokerage and referral role. 

Data Sources

The analysis was based on a structured survey of 2,282 fi rms in England, one for a treatment group 
that received intensive assistance from BL between April and October 2003 (1,130 fi rms), and a non-
assisted control group from Dun & Bradstreet UK (1,152 fi rms) matched by size, broad sector and re-
gion. BL assisted fi rms tended to be younger, were part of multi-plant and/or limited liability fi rms, 
had business plans and more directors, and were more export-oriented than the control group. 

Methodology and 
Econometric Issues

The study used a non-experimental approach with a regression model to control for group differences in at-
tributes, and DID methods to eliminate potential biases from unobserved variables. Probit models were used 
to investigate the determinants of BL program use, and OLS models to estimate the treatment effect on de-
meaned variables (DID). Interactions between the treatment indicator and dummies for selected fi rm vari-
ables were used to test for possible differences in treatment effects across different groups of fi rms. 

Main Findings

The probit results suggested that BL participation was greater among younger, limited liability fi rms and 
among fi rms that had received BL contact and informational mailings. The OLS results indicated that inten-
sive use of BL assistance had a positive and signifi cant impact on employment growth but not on sales growth. 
The overall treatment effects on employment growth was 4.4%, rising with fi rm size to 5.4% for fi rms with 
less than 20 workers to 7.6% for fi rms with over 50 employees. The treatment effects varied across fi rms 
according to strategic orientation—the employment-growth benefi ts were higher (11.7%) for fi rms seek-
ing to expand into new markets as compared to fi rms that were content with current markets (4.1%), and 
for fi rms with a formal business-planning process (6.7%) as compared to those that did not (3.9%). 
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Study Citation
Michelle Morris and Paul Stevens (2009), “Evaluation of the Growth Services Range: Statistical 
Analysis Using Firm-based Performance Data”, Research and Evaluation, Ministry of Economic 
Development, Government of New Zealand.

Classifi cation OECD – New Zealand – 2000 to 2006

Overview of the Study The study evaluated the impacts of New Zealand Trade and Enterprise’s (NZTE) Growth Services Range 
(GSR) using a unique longitudinal data base and a variety of econometric evaluation methodologies. 

Overview of SME 
Program(s)

The GSR consists of a package of grants and services from NZTE to accelerate development of fi rms 
with demonstrated high growth potential. These include (a) Client Management Services (CMS) in the 
form of a dedicated case offi cer, (b) Growth Services Fund (GSF) which offers funding assistance to pur-
chase external advice and expertise; and (c) Market Development Services (MKDS) which provide spe-
cialized marketing information, advice and facilitation. Firms receive assistance from other agencies 
as well, such as R&D and technology upgrading from the Foundation for Research, Science and Tech-
nology (FRST) and the study controls for these other programs in estimating treatment impacts. 

Data Sources

The enterprise-level data came from the Longitudinal Business Database (LBD), which contains data for fi nan-
cial years 2000 to 2006 from a number of sources, including goods and services taxes, fi rm fi nancial returns, 
and income statements from the Inland Revenue Department. Linked into this LBD database was informa-
tion on participation, duration and amount of assistance from all business support programs administered by 
the New Zealand Trade and Enterprise (NZTE), Foundation for Research, Science and Technology (FRST), and 
Te Puni K kiri (TPK) for Moari businesses. A total of 1,130 GSR benefi ciaries were identifi ed in the data.

Methodology and 
Econometric Issues

The study was non-experimental, and used a variety of econometric methods to estimate GSR 
treatment effects free of selection bias from observed and unobserved attributes. These includ-
ed: (a) DID estimators with lagged instruments for possible endogenous control variables, as 
well as fully dynamic models with lagged endogenous variables; and (b) propensity score match-
ing of the treatment and control groups based on previous sales, sales growth, export status, in-
dustry and prior program histories, and nearest neighbor estimators of the treatment effects. 

Main Findings

The study estimated 1, 0 and continuous treatment effects on sales and value added (intermediate outputs) 
and labor productivity. Although impacts vary, the direction and range of estimates are broadly similar across 
techniques. The sales impact was estimated at 10-20%, that for value-added at 8-18% depending on tech-
nique. GSR impacts were found one year after assistance, but not in subsequent years (e.g. sales levels re-
mained high but did not continue to grow further or decline). The labor productivity results were less conclu-
sive, positive and signifi cant using longitudinal models (12-17%) but insignifi cant using matching methods.

B. Developing Country Studies

Study Citation
Johangir Sarder , Dipak Ghosh and Peter Rosa, “The Importance of Support Services to Small 
Enterprises in Bangladesh”, Journal of Small Business Management, April 1997, Vol. 37, No. 2, pp. 
26-36

Classifi cation Developing country – Bangladesh – 1993

Overview of the Study

This paper assessed the effectiveness of support services to SMEs in Bangladesh using a cross-sectional 
survey of enterprises with less than 50 workers, some of which received assistance. The study compared 
the relative performance of assisted and non-assisted fi rms to combinations of program types and the 
intensity of support.

SME program(s) Studied
The study considered a range of support services, including fi nancial assistance, training, marketing sup-
port, technical assistance, extension and counseling services, and providing utilities. Unfortunately, beyond 
this listing of support services, no further information about the different SME programs was provided.

Data Sources

Using the master list of Bangladesh Small and Cottage Industries Corporation (BSCIC), a sam-
ple of 272 fi rms was drawn randomly from fi rms in the Dhaka capital area and administered a struc-
tured survey in 1993. Of these, 161 fi rms provided usable responses—93 received support services 
from SME support agencies sometime during the 1985-1992 period and 68 received no assistance.

Methodology and 
Econometric Issues

The study used a non-experimental framework with regression controls for group differences and MANO-
VA (multivariate analysis of variance and covariance) to test for differences in performance of the two groups 
in 1993. Four performance outcomes were considered: growth in sales and employment between 1990 and 
1992, sales per worker and value added per worker. The MANOVA regression analysis related outcomes to 
several treatments (number, type and intensity of services), and control variables for age of the fi rm, indus-
try, managerial experience, fi nancial conditions, market competition, and time since support was received.

Main Findings

The study found that treated fi rms exhibited signifi cantly higher growth in employment, productivity and 
sales of between 5 to 16%, and that more extensive support (in terms of number of services received) 
was associated with higher sales and employment growth but not productivity. No signifi cant differenc-
es in performance were found by intensity (amount) of support received, except for the impacts on val-
ue-added per worker of high fi nancial versus low fi nancial support. There was also evidence that perfor-
mance was improved in the treatment sample receiving fi nancial support only but not the group receiving 
non-fi nancial support only. The study acknowledges the limitation of the cross-sectional results and that fur-
ther research using panel data is needed to better control for group differences in initial conditions.
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Study citation
Roberto Alvarez and Gustavo Crespi, “Exporter Performance and Promotion Instruments: Chilean 
Empirical Evidence”, Estudios de Economia, Volume 27, Number 2, December 2000, pp. 225-241.

Classifi cation Developing country – Chile – 1992 to 1996

Overview of the study
This paper used fi rm panel data to investigate the effects of PROCHILE’s export promotion programs on 
changing fi rm behavior in terms of technological and organizational change, entry into new export 
markets, and the value of export sales.

SME program(s) studied

The National Agency for Export Promotion (PROCHILE) administers the Export Promotion Program to pro-
mote Chilean exports and facilitate entry of exporting fi rms into international markets. In this program, PRO-
CHILE works jointly with export committees (of four or more enterprises) in the fi nancing, design and imple-
mentation of international promotion campaigns, market research, feasibility studies and international fairs.

Data sources

The study administered a survey in 1996 to a sample of 365 fi rms drawn randomly from the universe 
of about 7,500 exporting fi rms tracked by the Central Bank of Chile—178 treatment fi rms that had par-
ticipated in PROCHILE and 187 control group fi rms that had not. The survey, covering 1992 to 1996, 
elicited qualitative information on changes in fi rm behavior as well as quantitative time series infor-
mation on number of exported products, number of destination markets and value of sales. 

Methodology and 
econometric issues

The study used a non-experimental approach and regression controls for group differences in attri-
butes. It estimated the treatment effects of participation in PROCHILE programs in several ways: pro-
bit models to study the program participation decision, tobit models to identify key qualitative chang-
es in fi rm behavior at the end of the sample period, and DID methods to estimate the impacts of program 
participation on entry into new markets, the number of products exported, and export sales. 

Main fi ndings

The results suggested that participation in PROCHILE programs led to qualitative improvements in sev-
eral dimensions of fi rm behavior but mixed results for quantitative outcome indicators. First, in 1996, 
PROCHILE fi rms were more likely to have experienced technological gains (in products, productive pro-
cesses and organizational forms), more strategic alliances with other companies, improvements in nego-
tiation and access to commercial information, hiring and training of specialized staff, and increased invest-
ments in export promotion activities. Second, over the 1992 to 1996 period, participation in PROCHILE 
increased by one the number of destination markets gained relative to the control group. However, PRO-
CHILE had no signifi cant impacts on the number of exported products or the value of export sales; in fact, 
the control group may have outperformed the treatment groups on these performance outcomes.

Study Citation
Jose Miguel Benavente and Gustavo Crespi, “The Impact of an Associative Strategy (the PROFO 
Program) on Small and Medium Enterprises in Chile”, SEWPS Paper 88, June 2003.

Classifi cation Developing country – Chile – 1992 to 1995

Overview of the Study
This paper investigated the effects of participation in Chile’s PROFO program on both intermediate 
outcomes (technology use, quality control and managerial innovations) and fi rm performance using a 
combination of propensity score matching and DID methods. 

SME Program(s) Studied

PROFO is an associative program designed to provide support to groups of fi rms rather than individual compa-
nies to improve access to the internal and external markets, to transfer technology, to modernize management 
and to contribute to local development. A PROFO brings together small and medium fi rms from the same indus-
try and region for a limited period of three years, and hires a manager to manage public and private resources to 
fi nance operational costs and oversee implementation of support services by providers such as the Service of 
Technical Cooperation (SERCOTEC) or by private associations (e.g. the Association of Manufacturing Exporters).

Data Sources

The data comprised a sample of 102 PROFO participants that had completed three years of sup-
port matched with a random control group of 149 enterprises (from the population of fi rms in the 
same industries and fi rm size) selected by the Chilean National Institute of Statistics (INE) from 
its annual surveys of manufacturing (ENIA). The treatment group provided qualitative informa-
tion on a range of innovations induced by PROFO as well as retrospective data on 1992-1995 eco-
nomic variables. The control group provided similar economic data covering the same period.

Methodology and 
Econometric Issues

The study used a variety of methods to compare the impacts of PROFO on total factor productiv-
ity (TFP) estimated from a production function. It estimated: (a) probit models to estimate the likeli-
hood of participation in the PROFO program; (b) propensity score matching to compare the TFP of treat-
ment and control groups; and (c) propensity score matching coupled with DID to account for group 
differences arising from self-selection into PROFO based on unobserved productivity attributes. 

Main Findings

The qualitative analysis of the treatment group suggested that participation in PFOFO led to improved production 
planning, marketing strategies, introduction of quality control and managerial training, and increased use of public 
extension services. Probit analysis revealed that the control group differed from the PROFO group in pre-program 
attributes such as employment and labor productivity, meaning PROFO fi rms tended to be weaker. The DID results 
indicate that PROFO was associated with a net improvement in TFP growth of 11.7%; this net impact on TFP was 
larger—between 12.4 and 14.9%—when DID was used with propensity score matching. The authors compared 
the costs and benefi ts of PROFO and concluded that the PROFO yielded internal rates of return of about 21%.
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Study Citation
Hong Tan and Gladys López-Acevedo, “Evaluating Training Programs for Small and Medium 
Enterprises: Lessons from Mexico”, World Bank Policy Research Working Paper 3760, November 
2005.

Classifi cation Developing country – Mexico – 1991 to 199

Overview of the Study This paper assessed the effectiveness of CIMO, a worker training program for SMEs to promote worker 
training and improve SME performance over the 1991 to 1996 period.

SME Program(s) Studied

CIMO (now PAC), the oldest SME program in Mexico, is operated by the Ministry of Labor through 
regionally dispersed networks of offi ces situated in local chambers of commerce. CIMO pro-
moters reach out proactively to SMEs and, on the basis of a diagnostic, give SMEs an integrat-
ed package of subsidized training and technical assistance delivered through local public and pri-
vate institutions. Where feasible, groups of SMEs are matched with local service providers to take 
advantage of economies of scale and to promote network formation among local SMEs. 

Data Sources

The study used panel data from two CIMO evaluation studies in which a treatment group and a con-
trol group (selected by the national statistics offi ce INEGI and matched on the basis of size, sector and re-
gion) were followed over time. The fi rst cohort of fi rms (1991 to 1993) included 248 treatment and 
316 control group fi rms; the second cohort (1993-1995) had 595 treatment and 638 control fi rms, in-
cluding a sub-set of fi rms from the fi rst cohort that could be followed over the entire fi ve years.

Methodology and 
Econometric Issues

The study used regression analysis to control for group differences and a DID approach to eliminate po-
tential biases from self-selection of fi rms into CIMO based on observed and unobserved fi rm attri-
butes. It investigated several outcomes, including intermediate outcomes such as training and use 
of quality control methods, and on productivity growth estimated using a production function.

Main Findings

First, the results indicated that CIMO improved intermediate outcomes relative to the control group, with CIMO 
having a positive and signifi cant effect on raising training investments per worker (CIMO fi rms invested an average 
of 170-190 pesos more per worker than non-CIMO fi rms), and a higher proportion of CIMO fi rms (23%) adopted 
quality control systems as compared to the control group. Second, comparing production function estimates in lev-
els and in DID for the 1991-1993 period, the treatment effects turned from negative or zero effects (-6%) in levels, 
to positive and signifi cant (11%) in fi rst differences, suggesting that weaker fi rms are attracted to the CIMO pro-
gram. Finally, similar results were obtained in levels and DID for the second cohort (1993-1995) and pooled cohorts 
(1991-1995). However, in these latter cohorts, no statistically signifi cant impacts of CIMO on productivity were 
found. Poor results for the second cohort may refl ect the effects of an economic downturn, or more plausibly, se-
lection of an inappropriate control group with initial labor productivity levels over twice that of the CIMO fi rms.

Study Citation
Daniel Chudnovsky, Andres Lopez, Martin Rossi and Diego Ubfal. “Evaluating a Program of Public 
Funding of Private Innovation Activities. An Econometric Study of FONTAR in Argentina”, Working 
Paper: OVE/WP-16/06, November, 2006

Classifi cation Developing country – Argentina – 1998 to 2001

Overview of the Study
This paper evaluated the Non-Reimbursable Funds (ANR) program of the Argentinean Technological Fund 
(FONTAR) managed by the National Agency of Scientifi c and Technological Promotion (ANPCYT) to 
investigate the program’s impact on innovation and fi rm performance.

SME Program(s) Studied

The objective of FONTAR is to promote innovative activities of private businesses. Since its estab-
lishment in 1995, FONTAR began with soft credit, followed after 1998 by fi scal credits applied to in-
come tax and after 2000 by a matching grant scheme through the non-reimbursable ANR fund. The 
ANR program fi nanced up to 50% of cost of technological innovative projects, with a two year maxi-
mum project execution horizon and subsidy maximum of 300,000 Argentinean pesos. The funding tar-
gets R&D projects, pilot technologies, development of innovative products and processes, management 
and worker training related to product and/or process innovations, and technology based start ups.

Data Sources
The study used data from a survey conducted by the national statistics offi ce INDEC of 414 fi rms for 
four successive years 2001 to 2004 and 1998. Of these, 136 received an ANR matching grant from FON-
TAR, 62 fi rms applied but did not receive ANR support, and 216 fi rms did not participate in the program.

Methodology and 
Econometric Issues

The study used a non-experimental approach with DID regression methods to remove individual time-invariant un-
observed effects, as well as DID combined with propensity score matching to test the robustness of estimated 
treatments effects within the region of common support. A probit model of program participation was estimat-
ed on a program indicator and sales, ratio of qualifi ed to the total number of employees, industrial branch and re-
gion to calculate a propensity score. DID regressions and matching combined with DID methods were then used 
to compare ANR impacts on innovation intensity (total and private), new product sales and labor productivity.

Main Findings

The results showed that the ANR program had signifi cant positive impacts on innovative intensity (R&D ex-
penditures to total sales) but not sales of new products or labor productivity. The ANR impact on innovative in-
tensity was estimated at 7% using DID, and 5% using matching combined with DID in the region of common 
support. No evidence for the public subsidy crowding out private R&D came from broadly similar impacts esti-
mated using just private R&D to total sales. Some crowding out was found for fi rms that were already innovat-
ing, but not among new innovators. However, the study found no evidence using alternative estimation meth-
ods that ANR had an impact on either innovative sales of new or improved products or on labor productivity.
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Study Citation

João Alberto De Negri, Mauro Borges Lemos, and Fernanda De Negri, “Impact of R&D Incentive 
Program on the Performance and Technological Efforts of Brazilian Industrial Firms”, Working Paper: 
OVE/WP-14/06 

December, 2006

Classifi cation Developing country – Brazil – 1996-2003

Overview of the Study
The study assessed the impact of the National Technological Development Support Program (ADTEN) on 
the innovative outputs (R&D expenditures and patents) and performance of industrial fi rms as measured 
by sales, employment and productivity growth. 

SME Program(s) Studied

The ADTEN program is administered by the Research and Projects Financing Agency (FINEP) which oversees 
the Scientifi c and Technological Development Fund (FNDCT) created in 1968 to stimulate scientifi c and tech-
nological development in Brazil.  The scale of the ADTEN program is relatively small—from 1998 until 2003, 
ADTEN fi nanced just 57 fi rms per year, or about 0.07% of Brazilian industrial fi rms with over 10 employees. It is 
not strictly a SME program, being open to fi rms of all sizes applying for basic engineering projects with a tech-
nological development element, establishment of R&D centers, the purchase and use of local or foreign tech-
nology, introduction of quality control and management systems, and marketing of innovative products.

Data Sources

The study used panel data on a sample of about 80,000 industrial fi rms with over 10 employees cov-
ering the period between 1996 and 2003. The database from the Institute for Applied Econom-
ic Research (IPEA) was created by linking information from the (a) Annual Industrial Survey (PIA), 
(b) the 2000 Technological Innovation Survey (PINTEC) and other data sources on worker character-
istics, foreign trade, foreign ownership, and patent applications. Benefi ciaries of the ADTEN pro-
gram in this data base were identifi ed with the collaboration of FINEP, the administering agency.

Methodology and 
Econometric Issues

The study used a non-experimental approach with different methods for estimating treatment effects of 
ADTEN. These included regression models with (a) a two-step Heckman procedure to correct for sam-
ple selectivity; and (b) propensity score matching of ADTEN benefi ciaries to three control groups—all 
non-benefi ciary fi rms, the sample of innovating fi rms, and a sample of fi rms with R&D spending—com-
bined with DID to remove the effects of individual time-invariant unobserved productivity attributes. 

Main Findings

First, the Heckman selection model yielded positive and signifi cant impacts of ADTEN on lev-
els of R&D expenditures in 2000 of between 28 to 39%, but no signifi cant impacts on productivity lev-
els. Second, with matching combined with DID, the study found signifi cant positive impacts on sales 
and employment—ADTEN benefi ciaries experienced faster growth in 1996 to 2003 in sales and em-
ployment of about 76% as compared to 12% sales and negative employment growth for the con-
trol group. No signifi cant treatment effects were found for productivity growth and patenting.

Study Citation
Hong Tan and Gladys López-Acevedo, “How Well Do Small and Medium Enterprise Programs Work? 
Evaluating Mexico’s SME Programs Using Panel Firm Data”, World Bank Institute and Latin America 

and Caribbean Region book, April 2007.

Classifi cation Developing country – Mexico – 1995 to 2001

Overview of the Study

The report evaluated the impacts of participation in SME programs in Mexico, using regression methods 
and propensity score matching combined with DID methods, and a non-experimental dataset created by 
linking retrospective information on participation in SME programs to panel data on fi rms followed over 
three points in time from 1995 to 2001. 

SME Program(s) Studied

In the 1990s, Mexico had a broad range of SME programs providing subsidized training, technolo-
gy upgrading, market development and export promotion. The largest programs were the CIMO pro-
gram of integrated training administered by the Ministry of Labor, and the CRECE and COMPITE pro-
grams of productivity enhancement of the Ministry of Economy. All three programs provided fi rms 
with pre-treatment problem diagnostics, consulting and various technical assistance services.

Data Sources

The study used a fi rm-level panel dataset created by linking the 1995, 1999 and 2001 ENESTYC fi rm sur-
veys. ENESTYC is fi elded by the national statistics offi ce INEGI to elicit information about fi rm char-
acteristics, production, work organization, training, and technology use. The 2001 survey included a 
module of questions on participation in SME programs, asking fi rms about their familiarity with, par-
ticipation and date-of-participation in any one (or more) of an open-ended list of major SME programs. 
This study focused on the sub-sample of program benefi ciaries in ENESTYC with larger sample siz-
es—CIMO, CRECE and COMPITE—and a control group of non-participants with similar attributes. 

Methodology and 
Econometric Issues

The study used a non-experimental approach to estimate separate treatment effects for the CIMO pro-
gram, and for the CIMO, CRECE and COMPITE programs combined. It used: (a) tabular comparisons of post-
program outcomes in the treatment and control groups; (b) production functions to estimate treatment ef-
fects; and (c) propensity score matching combined with DID methods to estimate treatment effects free 
of the biases introduced by self-selection into programs based on unobserved productivity attributes. 

Main Findings

Tabular treatment-control group comparisons of means revealed gains in several intermediate outcomes from 
1995 to 2001 such as fi rm-sponsored training, adoption of new technology and introduction of quality con-
trol systems, but mixed results on fi nal outcomes. Improvements were found in employment and exports 
but not labor productivity. Production function estimates also did not reveal productivity impacts. With pro-
pensity score matching and DID combined, positive impacts were found for training (9 to 14%) and technol-
ogy adoption (9%), but impacts on employment and productivity growth were not statistically signifi cant.
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Study Citation
Jose Miguel Benavente, Gustavo Crespi and Alessandro Maffi oli, “Public Support to Firm Level 
Innovation: An Evaluation of the FONTEC Program”, OVE/WO-05/07, December 2007.

Classifi cation Developing country – Chile – 1998 to 2002

Overview of the Study
This paper investigated the impacts of participation in Chile’s FONTEC programs on fi rms’ R&D expendi-
tures, innovation strategies, technological outputs and economic performance using propensity score 
matching combined with DID to control for self-selection into programs.

SME Program(s) Studied

The National Productivity and Technological Development Fund (FONTEC) is administered by CORFO, the 
economic development agency of Chile. It operates several fi nancing lines to support development of new 
products and production processes, overseas missions and consulting for technology acquisition, sup-
port for technology transfer centers to adapt and diffuse new technologies, and pre-investment feasibil-
ity studies of potentially useful technologies. In the 10 years since FONTEC was established in 1991, the 
fund has supported more than 1,700 innovation projects totaling US$250 million of which 35% was sub-
sidized by matching grants. Over 6,000 fi rms participated in FONTEC of which 85% were SMEs.

Data Sources

The data comprised 219 fi rms that had benefi ted from FONTEC and a control group pro-
vided by the tax authorities of 220 non-participating fi rms with similar geographical and sec-
tor distributions as the treatment group. Both groups were administered a survey on experienc-
es with the program and on key qualitative and quantitative outcomes from 1998 to 2002.

Methodology and 
econometric issues

The study used a non-experimental approach with  propensity score matching combined with DID methods 
to estimate the treatment effects of participation in FONTEC free from selection bias due to unobserved pro-
ductivity attributes. Differences in attributes between the treatment and control groups necessitated a re-
matching of the samples using propensity score matching, which revealed that younger fi rms and fi rms in 
the more advanced manufacturing sectors were more likely to have participated in the FONTEC program.

Main fi ndings

In matched treatment-control group comparisons, the kernel estimators revealed that participation in FON-
TEC led to signifi cant increases in R&D budgets, some crowding out of private R&D spending, but no increased 
R&D to sales intensity from 1998 to 2002. There were increased interactions with external sources of knowl-
edge and fi nancing, improved process innovations, but no new product development, suggesting that FONTEC 
was effective in promoting incremental innovation rather than radical technological change. On outcomes, the 
study found positive impacts on employment levels (7%), sales growth (40%) and export intensity (3%) depend-
ing upon model specifi cation. However, no evidence of signifi cant gains were seen in productivity growth, lead-
ing the authors to conclude that more time may be needed to get measurable impacts from R&D spending.

Study Citation
Emre Ozcelik and Erol Taymaz, “R&D Support Programs in Developing Countries: The Turkish 
Experience,” Research Policy, 37, 2008, pp. 258-75.

Classifi cation Developing country – Turkey – 1996-2005

Overview of the Study

The study investigated the impacts of public R&D support programs on private sector R&D expenditures 
(whether public R&D crowds out or in private research), and how these impacts may vary by fi rm size 
controlling for the effects of technology transfer from abroad. It did not investigate the impacts of R&D 
support on fi rm performance.

SME Program(s) Studied

The study considered two types of public R&D support: (1) R&D loans from the Technology Develop-
ment Foundation of Turkey (TTGV) established in 1991, and (2) R&D grants, from the Technology Moni-
toring and Evaluation Board of Scientifi c and Technical Research Council of Turkey (TIDEB), that started in 
1995 providing grants averaging 40% of R&D project costs. The number of fi rms supported by loans and 
grants increased rapidly especially for TIDEB grants, which totaled almost US$100 million in 2000.

Data Sources

This study used three panel databases: (1) Annual Survey of Manufacturing Industries (ASMI) which cov-
ers establishments with 10 or more employees, about 11,000 fi rms each year, over the 1993-2001 pe-
riod, (2) R&D Survey, covers manufacturing fi rms known to perform R&D, and includes over 300 fi rms in 
the late 1990s; and (3) administrative data on clients of R&D programs. Establishments in all three da-
tabases were linked by establishment codes used by the national statistics offi ce Turkstat.

Methodology and 
Econometric Issues

The study adopted a non-experimental approach with two different methods of estimating treatment im-
pacts free of selection bias: (a) a regression approach with control variables, including random ef-
fects and fi xed effects tobit model, and dynamic models; and (b) propensity score matching of the treat-
ment group to a control group of fi rms with similar attributes that received no public R&D support.

Main Findings

The regression approach broadly found no evidence of public R&D support programs crowding out private 
R&D spending. Furthermore, while large fi rms did more R&D, smaller fi rms benefi ted more from public sup-
port than bigger fi rms. The matching analyses revealed that the treatment group increased their R&D in-
tensity by 2.6% and own R&D intensity by 1.9% points, while non-supported fi rms with similar character-
istics showed no change in R&D intensity. When the analysis was restricted to treatment-control group 
comparisons of R&D performers, the matching results were broadly similar, though less pronounced.
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chapter 3

IMPACT EVALUATION OF SME PROGRAMS IN LAC

3Evaluating SME Support 
Programs in ChileC
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1. Introduction

This chapter evaluates SME support programs in 
Chile using a long panel of fi rm-level data for two 
groups of fi rms—a treatment group that partici-
pated in SME programs and a control group of 
fi rms that did not. In 2004, a random sample of 
over 600 establishments from six manufacturing 
sectors provided information about their participa-
tion in different support programs and the year of 
that participation, ranging from the early 1990s up 
to 2004. The survey elicited information on seven 
specifi c programs providing technical assistance, 
cluster or network formation, innovation and 
technology transfer and fi nance plus two open-end 
“other program” categories. This fi rm survey was 
linked to an unbalanced panel of establishments 
from the Annual Industrial Survey (Encuesta 
Nacional Industrial Annual—ENIA) covering the 
period between 1992 and 2006, providing a wealth 
of detailed and comparable time series data on 
establishment characteristics, inputs and outputs, 
sales, exports, employment, and wages and com-
pensation.

These unique panel data provide an unprecedented 
opportunity to address several issues that have 
plagued impact evaluations of SME programs in 
most countries, including Chile. First, the avail-
ability of multiple years of information on treated 
establishments, both before and after program 
participation, allows us to estimate the impacts 
of support programs free from selection biases 
arising from differences between the treatment 
and control groups in observable attributes and 
in unobserved heterogeneity. Second, unlike most 

evaluation studies that track participants for only a 
year or two after program completion, in our data 
some treatment fi rms are observed for as long as 10 
years after program participation. Many impacts 
are only realized over time, which might explain 
why many impact evaluation studies (including 
those in Chile) fi nd short-term gains in intermedi-
ate outcomes such as training or adoption of new 
technology and business practices but only mixed 
evidence of longer-term improvements in sales, 
productivity or employment growth. Finally, the 
program participation questions in the fi rm survey 
allow us to identify a control group of fi rms that 
have never participated in any programs. In many 
evaluation studies, this is complicated by the pres-
ence of a plethora of programs targeting the same 
universe of fi rms and lack of centralized adminis-
trative records on benefi ciaries from all the differ-
ent programs. One consequence is that some part 
of the control group may actually have participated 
in other programs, thus possibly contaminating the 
counter-factual and biasing impact estimates of the 
specifi c SME program under study.

The paper fi nds a consistent set of results on the 
impacts of program participation using propensity 
score matching (PSM) and difference-in-difference 
(DID) models. First, using PSM models on 2004 
cross-section data, we fi nd positive and signifi cant 
impacts of treatment on intermediate outcomes—
increased investments in training, introduction of 
new products and processes, ISO certifi cation and 
links with other public and private institutions—as 
well as fi nal outcomes such as sales, wages and 
labor productivity. Second, using DID models 
together with PSM to control for observed and 
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unobserved heterogeneity, we fi nd robust positive 
and statistically signifi cant program impacts on 
sales, production, employment, labor productiv-
ity and wages. We draw the inference that level 
estimates of fi nal outcomes may be confounded by 
unobserved heterogeneity motivating selection into 
programs of fi rms with relatively lower productiv-
ity levels. Third, we test and fi nd positive outcomes 
for programs providing subsidized technical assis-
tance, support for cluster formation and technology 
upgrading, but not fi nancing programs. Finally, we 
fi nd evidence of positive and growing time effects 
from program participation, typically 4-10 years 
after starting participation for fi nal outcomes such 
as sales, production and labor productivity, but not 
for employment, wages and exports. 

The remainder of this paper is organized as follows. 
Section 2 reviews SME programs in Chile during 
the mid-1990s and early 2000s and several stud-
ies that have evaluated some of these programs. 
Section 3 describes the data used in this paper. It 
provides estimates of program use by manufactur-
ing establishments canvassed in the 2004 Chile 
Investment Climate Survey (ICS) and compares 
the characteristics of fi rms that participated (the 
treatment group) with fi rms that did not (the 
control group). Section 4 describes the estimation 
approach and reports PSM estimates of the impacts 
of participation in any SME program on intermedi-
ate and fi nal outcomes measured in 2004. Section 5 
focuses on the panel data over the 1994-2006 period, 
using panel regression models to estimate treatment 
effects on fi nal outcomes measured in levels and in 
differences. It tests for differences across SME pro-
grams, the post-treatment time effects of program 
participation, and sensitivity analysis bounding the 
impact estimates for the potential role of support 
programs in inhibiting exit from the panel by inef-
fi cient fi rms. Section 6 concludes.

2.  Overview of SME 
Programs in Chile14

Chile invests US$400 million to US$600 million an-
nually in private sector support programs, ranging 
from loans and credit guarantees to matching grants 
for business support services to tax rebates for 
in-service worker training (World Bank 2004). These 
different programs cover all sectors of the economy, 
fi rm sizes and regions. In late 2001, loan and credit 

14  This overview of SME programs in Chile draws heavily upon World Bank (2004), 

“Chile: A Strategy to Promote Innovative Small and Medium Enterprises”.

programs totaled US$643.5 million, of which the 
largest share (over 60 percent) was accounted for by 
a one-time debt restructuring program implemented 
by the Production Promotion Corporation (Corpo-
racion de Fomento de la Produccion—CORFO), the 
economic development agency of Chile, in response 
to an economic downturn. In that same year, the 
matching grant and training rebate programs 
totaled US$328.7 million. The largest was the train-
ing rebate managed by the National Training and 
Employment Service (Servicio Nacional de Capaci-
tacion y Empleo—SENCE) under the Ministry of 
Labor, followed by the different business support 
programs managed by CORFO, the export promo-
tion program of the national export promotion 
agency PROCHILE, and the Science and Technology 
Development Fund (Fondo de Fomento al Desar-
rollo Cientifi co y Tecnologico—FONDEF managed 
by the National Science and Technology Research 
Council (Comision Nacional de Investigacion Cien-
tifi ca y Tecnologica—CONICyT).

A.  Matching Grants and Credit Programs 
for Industrial Enterprises

The largest portfolio of matching grants and credit 
programs covering enterprises in the industrial 
sector—the focus of this study—is administered by 
CORFO. Set up in 1939, CORFO’s mission is to ad-
vance economic development in Chile by promot-
ing competitiveness and investment, contributing 
to job creation for skilled workers, and insuring 
equal access to services promoting business mod-
ernization. The design of CORFO’s programs is 
guided by considerations of market imperfections 
and demand. The fi rst principle is that the state 
should only intervene when there are clear mar-
ket failures. These include diseconomies of scale, 
imperfect information about markets and technol-
ogy, barriers to inter-fi rm cooperation and limited 
access to fi nance—constraints that are especially 
pertinent to SMEs.15 CORFO does not discriminate 
between economic sectors or geographical regions 
in the allocation of its resources. All programs 
should be demand-driven, as demonstrated by 
private sector ownership and co-fi nancing. Projects 
are funded on the basis of proposals by individual 
fi rms or groups of fi rms meeting transparent crite-
ria, typically for two to three years to ensure that 

15  Chile defi nes SMEs using an infl ation-indexed measure of annual sales or unidad 

de fomento (UF). The size cut-off for “micro” is 2,500 UF (about US$55,000 in 

March 2004), “small” is 25,000 UF (about US$550,000), and “medium” is 100,000 

UF (US$2.2 million). For comparability with the other country studies, this paper 

uses an alternative employment-based defi nition of SMEs (see Section 3).
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support is time-limited. CORFO outsources the de-
livery of many programs through public agencies, 
regional governments, public and private institutes 
and industry associations, though it directly man-
ages the delivery of some innovation and regional 
programs through its network of fi eld offi ces.

Following these guiding principles, CORFO has 
implemented several major grant and credit pro-
grams since the early 1990s, which are reviewed 
below. The main goals of these programs have 
been to:

■ advance technological research and devel-
opment and technology upgrading;

■ promote business networking and coop-
eration especially among SMEs;

■ facilitate modernization of business 
practices to increase access to different 
markets;

■ support access to fi nance for new fi rms, 
smaller fi rms and exporting fi rms; and

■ contribute to regional development by 
stimulating private investment.

National Productivity and Technological Devel-
opment Fund (Fondo Nacional de Desarrollo 
Tecnologico y Productivo—FONTEC) operates 
several fi nancing lines to support development of 
new products and production processes, overseas 
missions and consulting for technology acquisition, 
support for technology transfer centers to adapt 
and share new technologies, and pre-investment 
feasibility studies of potentially useful technolo-
gies. In the 10 years since FONTEC was established 
in 1991, the fund supported more than 1,700 
innovation projects with a value totaling US$250 
million, of which 35 percent was subsidized by 
matching grants. Over 6,000 fi rms participated in 
FONTEC, of which 85 percent were SMEs.

Group Development Projects (Proyectos Asocia-
tivos de Fomento—PROFO) targets groups of en-
terprises, and is designed to overcome scale-based 
barriers such as access to technology, markets and 
management skills by providing incentives for 
fi rms to voluntarily come together to address a 
common set of production or management prob-
lems. This program fi nances a share of project 
expenses (on a declining scale) for joint actions, 
training, market research and product market-
ing, typically for three or four years. During 2001, 

CORFO supported 445 projects totaling 16,613 mil-
lion pesos (approximately US$23 million) of which 
36 percent came from PROFO. Since its inception in 
2001, over 33,000 enterprises have participated in 
the program.

Supplier Development Program (Programa de 
Desarrollo de Proveedores—PDP) seeks to foster 
vertical linkages between fi rms by offering incen-
tives for larger fi rms to provide training on quality 
standards and product design to local SMEs so that 
they can become reliable suppliers. During 2001, 82 
projects participated in this program, totaling 2.5 
million pesos (about US$3.4 million) of which the 
government share was just under 60 percent. Of the 
3,036 businesses that participated in this program, 
94 percent were SMEs.

Development and Innovation Fund (Fondo de 
Desarrollo e Innovacion—FDI) funds innovation 
and technological change projects in strategi-
cally important industries that contribute to both 
economic and social development. Unlike the 
FONTEC program, which targets enterprises, FDI 
mainly supports pre-competitive joint technology 
projects by research centers and enterprises. In 
2002, FDI provided US$10 million in funding to 62 
such joint projects.

Technical Assistance Fund (Fondos de Asistencia 
Tecnica—FAT) is a matching grant program for 
SMEs that subsidizes the costs of technical as-
sistance to address specifi c problems including 
marketing, product design, production processes, 
information systems and pollution control. Unlike 
PROFO, FAT is typically used by individual SMEs, 
though CORFO encourages their use by groups of 
enterprises. While the program started small with 
just under 350 SMEs in 1994, the use of FAT grew to 
about 7,000 enterprises annually by 2000.

Financing Lines (Lineas de Financiamientos). In 
addition to its business support programs, CORFO 
also provides different lines of fi nancing to SMEs 
through its credit and loan guarantee programs. 
These include credit lines to SMEs for productive 
investments (Financiamiento de Inversiones de 
las medianas y pequeñas empresas) and SME debt 
restructuring (Reprogramacion de deudas PYME), 
a one-time response to a crisis caused by a sudden 
economic downturn.

Integrated Territorial Development Programs 
(Programas Territoriales Integrados—PTI) was 
set up by CORFO in 2000 to promote region-based 
private sector development and productivity 
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growth through the coordinated use of a range of 
CORFO programs. It combines training activities, 
innovation, infrastructure, technical assistance, and 
business and fi nance networking. In 2001, the PTI 
fi nanced nine projects at a total public expense of 
about US$565,000. 

Business support and credit programs are also 
administered by several government agencies. 
The most noteworthy among these are reviewed 
below. 

National Training and Employment Service (Servi-
cio Nacional de Capacitacion y Empleo—SENCE), 
a government agency under the Ministry of Labor, 
administers a tax rebate program to upgrade 
worker skills and thus contribute to employment, 
improvements in worker and enterprise produc-
tivity, and the quality of products and processes. 
Enterprises using the SENCE incentive are given a 
tax rebate from the training payroll levy for imple-
menting in-service training programs organized 
and delivered by a network of registered public 
and private sector training institutes, universities 
and centers of technical education. An estimated 
116,000 enterprises used this training tax incentive 
in 2002, a dramatic increase from just over 17,000 
enterprises in 1988.

Export Promotion Program (Programa de Pro-
mocion de Exportaciones) is administered by the 
National Agency for Export Promotion (PRO-
CHILE) to promote Chilean exports and facilitate 
entry of exporting fi rms into international markets. 
PROCHILE works jointly with export committees 
comprising four or more enterprises in the fi nanc-
ing, design and implementation of international 
promotion campaigns, market research and fea-
sibility studies, and participation in international 
fairs.

Science and Technology Development Fund 
(Fondo de Fomento al Desarrollo Cientifi co y 
Tecnologico—FONDEF), operated by CONICyT, 
funds pre-competitive research and development 
(R&D) and technology projects organized jointly by 
universities, technology institutes and the private 
sector. From 1991 to 2003, FONDEF invested 97 
billion pesos in R&D projects and 4.3 billion pesos 
in technology transfer projects. 

Technical Cooperation Services (Servicio de Coop-
eracion Tecnica—SERCOTEC), founded in 1952, 
is Chile’s business development agency, with the 
mission of improving the competitiveness of micro 
and small businesses. It mobilizes training and 

technical services to develop managerial skills and 
promote networking and technology use among 
SMEs, often in conjunction with regional agen-
cies. SERCOTEC designs and implements its own 
programs but also acts as an intermediation agent 
for some of CORFO’s matching-grant programs.

Guarantee Fund for Small Enterprises (Fondo de 
Garantia para la Pequeña Empresa—FOGAPE). 
The principal client of FOGAPE is Banco del Es-
tado, a commercially-oriented government retail 
bank that provides loan guarantees for micro 
and small businesses. The fund of US$50 million 
guarantees loans for up to ten times the guaran-
tee amount. The average SME loan guaranteed 
by FOGAPE is 320 UF, or about US$7,500.

B. Impact Evaluations of SME Programs in Chile

Several of Chile’s enterprise support programs—
the export promotion program of PROCHILE, the 
business networking program PROFO, and the 
innovation and technology transfer programs of 
FONTEC—have been rigorously evaluated. The 
impact evaluation studies used a non-experimental 
approach with a treatment group (program par-
ticipants) and a control group (non-participants). 
Difference-in-difference (DID) methods were used 
to address potential biases from time-invariant 
unobserved fi rm heterogeneity and propensity 
score matching to better select treatment and con-
trol groups matched on observable fi rm attributes 
(these impact evaluation methods are discussed 
further in Section IV). This section reviews the fi nd-
ings of these studies.

Alvarez and Crespi (2000) evaluated the impacts 
of PROCHILE using a survey of 365 fi rms drawn 
randomly from the universe of exporting fi rms 
tracked by the Central Bank of Chile—178 treat-
ment fi rms that had participated in PROCHILE 
and 187 control group fi rms that had not. The sur-
vey, covering the period between 1992 and 1996, 
elicited qualitative information on changes in fi rm 
behavior as well as quantitative information on 
number of exported products, number of destina-
tion markets and value of sales. The evaluation 
results using DID suggested that participation in 
PROCHILE programs led to qualitative improve-
ments in several dimensions of fi rm behavior, but 
mixed results for quantitative outcome indicators. 
Relative to the control group, PROCHILE partici-
pants experienced technological gains (in products, 
productive processes and organization), more 
strategic alliances with other companies, improve-
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ments in negotiation and access to commercial 
information, hiring and training of specialized 
staff, and increased investments in export promo-
tion activities. In quantitative terms, participation 
in PROCHILE increased by one the number of 
destination markets of the treatment group rela-
tive to the control group. However, there were no 
signifi cant impacts of participation on the number 
of exported products or the value of exports. In 
fact, the control group may have outperformed the 
participants.

Benavente and Crespi (2003) studied the effects of 
participation in PROFO in the early 1990s. They 
compared a treatment group of 102 SMEs that had 
completed a three-year cycle of participation in 
PROFO by 1995 to a control group of 148 fi rms of 
similar size, industry and region drawn randomly 
from the annual industry survey for 1992-1995. 
The treatment group was administered a benefi cia-
ry survey covering the period between 1992—the 
pre-treatment year—and 1995—the end of their 
participation. The study yielded two principal re-
sults. First, participation in PROFO was associated 
with improvements in administration, planning 
and marketing, increased managerial and worker 
training, and greater access to other public insti-
tutions for extension services, consultants, and 
funds for technology and technical assistance such 
as FONTEC and FAT. However, only small gains 
were achieved in introduction of new products or 
productive processes. Second, participation was 
associated with gains in total factor productivity 
(TFP) growth measured by the residual from a 
Cobb-Douglas production function model. The 
treatment group experienced higher TFP growth 
as compared to the control group, ranging be-
tween 11 and 14 percent depending upon model 
specifi cations with and without propensity score 
matching.

Benavente, Crespi and Maffi oli (2007) investigated 
the impacts of participation in FONTEC programs 
on fi rms’ R&D expenditures, innovation strategies, 
technological outputs and economic performance. 
The data comprised 219 fi rms that had benefi ted 
from FONTEC and a control group provided by 
tax authorities of 220 non-participating fi rms with 
similar geographical and sector distributions as the 
treatment group. Both groups were administered 
a survey questionnaire on experiences with the 
program and on key qualitative and quantitative 
outcomes covering the period from 1998 to 2002. 
Differences between the two groups necessitated a 
re-matching of the samples using PSM, revealing 
that younger fi rms and fi rms in the more advanced 

manufacturing sectors were more likely to have 
participated in FONTEC. Using DID methods com-
bined with PSM, the study found that participation 
in FONTEC led to some crowding out of own R&D 
resources, increased interactions with external 
sources of knowledge and fi nancing and improved 
process innovations, but not new product develop-
ment. Although they found positive impacts on 
employment, sales and exports, there were no sig-
nifi cant gains in productivity growth, leading the 
authors to suggest that “R&D activities may take 
some time to have an impact … and therefore more 
time may be needed to obtain conclusive results in 
terms of productivity.”

In sum, previous impact evaluations of SME pro-
grams in Chile found evidence, fi rst, that program 
participation was associated with improvements 
in intermediate or short-term outcomes but with 
mixed results on fi nal outcomes which may take 
time to be realized, suggesting that longer panels 
are needed to measure program impacts on fi rm 
performance. Second, all three studies found 
increased the use of support services from other 
public institutions. While this was seen as a posi-
tive program outcome, it raises questions about at-
tribution of gains in fi rm performance between the 
program being evaluated and other support ser-
vices used. Finally, the selection of control groups 
in all three studies may have included some fi rms 
that had participated in other programs than the 
one being evaluated. If so, they potentially bias the 
counterfactual, and thus the impacts of program 
participation estimated for the treatment group. 
Some of these fi ndings and issues are revisited in 
the following section. 

3.  The Chile Data

The data used in this study come from two sourc-
es—the 2004 Chile Investment Climate Survey 
(ICS) and the Annual Industrial Survey (Encuesta 
Nacional Industrial Annual—ENIA), both fi elded 
by the National Statistical Institute (Instituto Nacio-
nal de Estadistica—INE). The main characteristics 
of these two sources are described below.

The 2004 Chile ICS was commissioned by the 
World Bank and contains about 1,000 enterprises 
in fi ve regions and nine sectors, six of which are 
in the manufacturing sector. In common with 
other World Bank investment climate surveys, the 
Chile ICS elicited fi rms’ perceptions about a wide 
range of business environment constraints, as 
well as detailed quantitative information on fi rm 
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attributes, technology, training, workforce charac-
teristics, wages, and production or sales over the 
past three years. In addition, it contained a small 
module of questions on their familiarity with and 
participation in different government-sponsored 
SME support programs, and critically the dates of 
participation in each of the programs used.

The ENIA contains information typical of indus-
trial surveys, including fi rm characteristics such 
as ownership, geographic location, and sector, and 
quantitative variables such as production inputs 
and outputs, exports, sub-contracting, fi xed assets, 
employment, wages and other fi nancial data. A 
panel covering the years 1992-2002 was provided to 
the World Bank by INE and was updated to include 
the years between 2003 and 2006.16 These panel 
data allow us to track changes over time in differ-
ent indicators of fi rm performance and to estimate 
the effects of program participation on long-term 
outcomes such as sales, employment and produc-
tivity growth. 

Both data sets were linked using a cross-walk vari-
able provided by INE to the World Bank. Respons-
es to the ICS program module were used to identify 
the treatment and control groups and, from dates of 
program participation, the pre- and post-program 
periods in the linked ICS-ENIA panel. 

16  The original 1992-2004 ENIA was updated using a recently available 

public-use ENIA panel data set covering the period between 1998 and 

2006. Establishments in the two panels were matched on the basis of sec-

tor, year and production values in the overlapping 1998-2002 period.

A. SME Program Participation

The Chile ICS contains a sample of 948 enterprises 
randomly sampled from fi ve regions and nine 
sectors. Excluding respondents from the informa-
tion technology (IT) services, biotechnology and 
aquaculture sectors17 resulted in a sample size of 
603 establishments from six sectors—food and 
beverages, chemicals, metal products (excluding 
machinery), machinery and equipment, wood 
products and paper products.

The 2004 Chile ICS included an SME program 
module of questions in which fi rm respondents 
were asked about seven different CORFO matching 
grants and credit programs and two open-ended 
residual “other program” categories. For each 
program, respondents provided information on: (i) 
their familiarity with the program; (ii) whether they 
were currently participating in the program; (iii) 
whether they had participated in it in the past and, 
if so, in what year; (iv) the monetary value of the 
incentive; and (v) how they rated the importance 
of the program for their business.18 The different 
programs (see Section 2 for a fuller description of 
each) are listed below:

17  These sectors cannot be linked to the ENIA, which 

only covers the manufacturing sector.

18  In this study, we do not use information provided by the treatment group on (i) the 

monetary value of the program incentive because of high non-response rates or (ii) 

the relative rankings of the impacts of program use on the fi rm. However, future 

research might usefully exploit this information to estimate the impacts of differential 

doses of the treatment, or to test whether fi rm perceptions of the utility of programs 

are matched by the realization of outcomes such as those studied in this paper.

Table 3.1  SME Program Participation and Participation Status

Sme Program Type
Number Of 

Participating 
Firms

Percent
of Total 
Sample

Participation Status
1=Currently
2=Currently & In the Past
3=Not Now, In the Past

1 2 3

1. FAT – tech assistance 73 12.1 6 9 58

2. PROFO – cluster formation 74 12.3 7 22 45

3. PDP – supplier development 26 4.3 3 17 6

4. FONTEC – technology development 80 13.3 6 32 42

5. TTRAN – technology transfer 13 2.1 1 4 8

6. CORFO – credit fi nancing line 30 5.0 1 15 14

7. CORFO – debt rescheduling line 12 2.0 0 4 8

8. OTHER1 – open ended 20 3.3 1 7 12

9. OTHER2 – open ended 4 0.7 1 2 1

Source:  2004 Chile ICS.
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■ FAT (technical assistance)

■ PROFO (support to business clusters)

■ PDP (supplier development)

■ FONTEC (technology development) 

■ FONTEC (technology transfer)

■ CORFO (working capital) 

■ CORFO (debt rescheduling)

■ OTHER 1 and OTHER2 (open ended 
“other programs” not listed elsewhere)

Out of the 603 fi rms in the ICS sample, 207 reported 
having participated in one or more programs (the 
treatment group) and 396 stated that they had 
never participated in any programs (the control 
group) (Table 3.1). FAT, PROFO and the technol-
ogy development line of FONTEC were the three 
most commonly used programs, each accounting 
for 12-13 percent of the total sample of enterprises. 
Another 4-5 percent of fi rms reported using FON-

TEC’s technology transfer program and CORFO’s 
credit fi nancing programs, followed by 2 percent 
each for the PDP supplier development program 
and CORFO’s debt rescheduling program. The 
two open-ended program categories accounted for 
another 4 percent of the total sample but included a 
wide range of programs each with relatively small 
sample sizes.19 Note that the same fi rms may ap-
pear more than once because of multiple program 
use. While the majority of fi rms in the treatment 
group—63 percent—reported using just one 
program, 22 percent used two and 15 percent used 
three or more programs.

Participation status is characterized as: (1) cur-
rently participating in a program, (2) participated 
in the past and present, and (3) participated in 
the past. The fi rst category of current participa-
tion is relatively small as compared to the other 

19  A partial list includes programs from FONDEF, SERCOTEC, SENCE’s train-

ing tax rebate, loan guarantees from FOGAPE, CORFO’s INNOVA and FDI 

programs, and programs by the Association of Manufacturing Exporters and 

the Society to Promote Manufacturing. Most programs listed typically only 

had one participant and the largest number had four fi rms. Three fi rms re-

ported using SENCE’s training incentive, although it does not target SMEs 

and, furthermore, it is covered elsewhere in the 2004 ICS questionnaire. 

Table 3.2  Distribution of Treatment and Control Groups in the Panel

Year
Total 

Sample
Control 
Group

Treatment 
Group

Treatment Group with
Program Start Dates

Pre-program Post-program

1992 341 222 119 106 9

1993 368 241 127 113 9

1994 383 250 133 116 12

1995 404 264 140 118 17

1996 443 289 154 126 22

1997 470 308 162 129 26

1998 515 335 180 134 39

1999 541 352 189 127 55

2000 570 370 200 106 85

2001 603 396 207 79 118

2002 602 395 207 55 142

2003 552 363 189 25 157

2004 534 353 181 0 174

2005 505 331 174 0 169

2006 461 303 158 0 154

Total 7,292 4,772 2,520 1,234 1,188
Source:  Linked ICS-ENIA panel.
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two categories, which augurs well for getting fi rm 
performance data over the post-program period 
long enough for the potential impacts of program 
participation to be realized.

A total of 197 out of the 207 establishments in the 
treatment group provided usable information on 
the year they started using each program. These 
dates were used to defi ne a fi rst-year-of-program-
use variable and identify pre-program and 
post-program years in the ENIA panel. This was 
straightforward for treatment fi rms that only par-
ticipated in one program. For fi rms using multiple 
programs, this variable was created by comparing 
the year of participation for all programs reported 
and selecting the earliest year of participation, 
irrespective of the specifi c SME program. Ten fi rms 
in the treatment group reported fi rst-year dates that 
preceded 1992, the fi rst year of the ENIA panel, and 
were dropped since no pre-program information 
on these establishments are available. Two others 
reported fi rst-year-of-participation dates of 1992. 
The rest of the treatment group reported dates 
between 1994 and 2004—58 between 1992 and 
1999, and 127 between 2000 and 2004.20 For both 
these latter groups, multiple years of information 
were available for both the pre-program and post-
program periods (in some cases, up to 10 years of 
post-program information).

Out of 7,292 year-fi rm observations, 4,772 are for 
the control group that reported never having par-
ticipated in any SME programs, and 2,520 are for 

20  This rising trend over time in program use observed in the ICS data is con-

sistent with programmatic data described in Section II of the paper.

fi rms in the treatment group that used one or more 
programs (Table 3.2). The rightmost two columns 
of the table refer to the treatment group with year-
of-fi rst-participation information. This was used 
to defi ne a post-program indicator variable with 
a value of 0 for all years prior to the fi rst-year-of-
participation, and a value of 1 for the fi rst year of 
participation and all subsequent years. The fi rst 
column shows the number of year-fi rm observa-
tions in the pre-program participation period 
ending in 2003, the last pre-participation year for 
the treatment group surveyed in the 2004 ICS. The 
second column shows the year-fi rm observations 
in the post-program period, with some treatment 
fi rms having in excess of 10 years of post-program 
experience.

B. Establishment Characteristics 
and Outcome Measures

The linked Chile ICS-ENIA panel data set pro-
vides a wealth of information on establishment 
attributes. The data allow us to characterize 
establishments by their national and foreign capital 
ownership, geographic location, detailed industry, 
establishment size, and year in which they started 
operations (Table 3.3). We depart from the Chilean 
classifi cation of SMEs based on annual sales and, 
instead, defi ne fi rm size in terms of total employ-
ment of permanent and contractual workers: 
“micro” with 15 or fewer workers, “small” with 16 
to 100 workers, “medium” with 101 to 250 workers, 
and “large” with over 250 workers. The treatment 
group is well represented in all sectors and fi rm 
sizes, making up between one-quarter and one-
third of the sample in each sector-size cell. 

Table 3.3  Distribution of Treatment and Control Groups by Firm Size and Sector

Sector
Firm Size

Micro Small Medium Large

Treat Control Treat Control Treat Control Treat Control

Food & Beverages 7 9 24 50 18 21 28 32

Chemicals 7 13 11 41 8 14 7 9

Metal Products 5 17 31 36 4 14 2 8

Machinery & Equipment 4 7 9 13 5 3 1 4

Wood Products 2 17 9 30 5 14 3 5

Paper Products 1 8 10 15 3 9 3 7

Total 26 71 94 185 43 75 44 65

Source:  2004 Chile ICS.

Note:   Firm size is defined as follows:  micro with 1-15 workers, small with 16-100 workers, medium with 101-250 workers and large with over 250 workers.
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This observation is pertinent to the impact evalu-
ation studies reviewed earlier for two reasons. It 
suggests, fi rst, that fi rms randomly selected from 
the underlying population of fi rms by sector and 
size to serve as a control group are likely to include 
a high proportion of previously treated fi rms. 
A prior screening of fi rms for past and current 
program participation is essential if an appropri-
ate control group of non-program participants 
is to be selected. Second, as the previous studies 
themselves note, selecting a control group based 
on observable attributes such as sector and size is 
likely to be inadequate. Even with similar sector-
size distributions, the treatment and control groups 
can have very different pre-program values of 
sales, productivity or wages. As such, some of these 
studies conducted a second round of analysis to 
select a better matched sample of treatment and 
control group fi rms.21

The linked ICS-ENIA data contain rich information 
on a range of intermediate and fi nal outcomes from 
participation in SME programs. Viewed through a 
program logic framework, intermediate outcomes 
are the short-term changes in fi rm behavior and 
practices that the program directly affects through 
the delivery of technical assistance and business 
support services and credit. The fi nal outcomes 
are longer-term improvements in performance 
that fi rms may realize as a result of program 
interventions. The 2004 ICS provides contempo-
raneous cross-section data on technology inputs 
and outputs, linkages with other fi rms and use of 
quality control practices, worker training and use 
of the SENCE tax rebate incentive. These inter-
mediate outcomes are some of the same variables 
that previous evaluation studies have found to be 
important impacts of participation in programs 
such as PROFO, FONTEC and PROCHILE. The 
long-term outcomes that SME programs seek to 
infl uence typically include increased production 
and sales, entry into export markets, creation of 
new jobs, higher wages per worker, and improved 
labor productivity. Data on all these performance 
measures is contained in the ENIA panel. 

The data is divided into two panels according to 
the criteria above. Panel A focuses on the interme-
diate outcome measures elicited in the 2004 ICS: 

1) Innovation and technology inputs: have a 
foreign technology license, acquired new 
technology over the last two years, does 

21  See Benavente and Crespi (2003) and Benavente, Crespi and Maffi oli (2007).

own R&D or via third parties, and installed 
new electric and numerical control equip-
ment and machinery.

2) Technology outputs: introduced new 
product lines and new production processes, 
both in the last two years.

3) Inter-fi rm linkages and quality control: 
membership in an industry association, and 
have or getting ISO and other international-
ly-recognized quality certifi cation.

4) Worker training: fi rm provided employees 
with in-house training through an external 
provider, used SENCE tax incentive to 
fi nance training, and the percentages of 
skilled and unskilled workers that received 
training last year.

Panel B reports the annual mean values of several 
fi nal outcome measures, for the 2004 cross-section 
and over the 1992 to 2006 period. They include (in 
logarithms): (i) income from sales, (ii) gross value 
of production, (iii) total employment, (iv) average 
total compensation per worker, and (v) production 
per worker or labor productivity, all expressed in 
real 1996 pesos.22 In addition, Panel B includes an 
indicator for exports as well as a continuous mea-
sure of exporting income as a percentage of sales.

Several points emerge when comparing the mean 
values of intermediate outcomes for the treatment 
and control groups (Table 3.4). First, with one ex-
ception (having foreign technology licenses), fi rms 
in the treatment group as a whole have higher 
mean values for each of the intermediate outcomes 
relative to the control group. T-tests indicate that 
some of these group differences are statistically 
signifi cant at the 1 percent level: doing R&D, 
introducing new product lines, having ISO or other 
internationally recognized quality certifi cation, 
and all training measures. It appears that program 
interventions are having the desired impacts on 
intermediate outcomes of fi rms in the treatment 
group. 

Second, and in contrast to the previous results, 
the fi nal outcomes in 2004 for the treatment 
group are decidedly mixed, with lower mean 
values for sales, wages and labor productivity 
but higher means for employment and export 

22  Nominal values of sales, production, value added and wages reported 

in current pesos were defl ated to constant 1996 pesos using producer 

price indices and the consumer price index, respectively. 
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Table 3.4  Summary Statistics on Intermediate and Final Outcomes For the Treatment and Control Groups

Outcome Variables Control Group Treatment Group
T-test of Differences in 

Group Means

A. 2004 Intermediate Outcomes
N Mean N Mean

Difference 
in Means1

P-value

Innovation and Technology Inputs

   Have foreign technology licenses 353 0.193 171 0.146 -.046 0.193

   New technology last two years 353 0.249 171 0.304 .055 0.184

   Do R&D in-house or via 3rd parties 353 0.385 171 0.561 .176 0.000

   Installed new machinery last two years 353 0.176 171 0.228 .052 0.154

Technology Outputs

   Introduced new product lines 353 0.405 171 0.532 .127 0.006

   Introduced new production process 353 0.686 171 0.772 .086 0.042

Firm Linkages and Quality Control

   Member of industry association 353 0.578 171 0.649 .071 0.119

   Have or getting ISO certifi cation 353 0.482 171 0.994 .512 0.000

Worker Training

   In-house training indicator 353 0.501 171 0.713 .212 0.000

   External training indicator 353 0.507 171 0.719 .212 0.000

   Training using SENCE tax incentive 353 0.552 171 0.696 .143 0.002

   Percent skilled workers trained 353 26.83 171 38.48 11.65 0.001

   Percent unskilled workers trained 353 21.53 171 37.33 15.80 0.000

B. Final Outcomes

Selected Final Outcomes in 2004

   Log sales 353 14.55 171 14.47 -.082 0.654

   Log labor 353 4.14 171 4.26 .121 0.318

   Log total wages per worker 353 8.22 171 8.15 -.073 0.187

   Log labor productivity 353 10.43 171 10.23 -.203 0.043

   Exports as percent of sales 353 13.00 171 17.37 4.37 0.083

1992-2006 Final Outcome Measures

   Log sales 4771 14.52 2422 14.41 -.109 0.017

   Log production 4771 14.53 2422 14.42 -.110 0.016

   Log labor 4771 4.241 2422 4.311 .070 0.023

   Log total wages per worker 4483 8.117 2274 8.015 -.102 0.000

   Log labor productivity 4770 10.29 2422 10.11 -.180 0.000

   Exporting indicator 4013 0.370 2054 0.435 .064 0.000

   Exports as percent of sales 3979 10.62 2037 14.92 4.30 0.000

Source:  Linked Chile ICS-ENIA panel.

Note:1. Difference defined as means of treatment group minus means of control group.
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sales in the treatment group as compared to the 
control group. However, only the differences in 
labor productivity are signifi cant at the 5 percent 
level. This pattern is repeated for a broader set of 
fi nal outcome measures averaged over the 1992 to 
2006 period, but this time all differences in group 
means are signifi cant at the 1 or 5 percent levels. 
This pattern appears to be counter-intuitive, 
suggesting that program participation was as-
sociated with lower levels of most measures of 
fi rm performance. An alternative explanation is 
that SME support programs tend to attract poorly 
performing fi rms with lower than average unob-
served productivity attributes, but that program 
participation improves their performance relative 
to what might have prevailed had they not.23 This 
hypothesis is discussed further in the following 
section.

4. Empirical Approach 
and Initial Findings

Consider a general model for fi rm i in time t which 
relates outcomes Y (such as sales or employment) 
to observable fi rm attributes X (such as fi rm size 
and sector) and an indicator variable for participa-
tion in a program D:

(1) 

where ε is made up of a time-invariant fi rm-
specifi c component ν and a randomly distributed 
error term u. The impact evaluation challenge is 
to estimate the net impacts of program participa-
tion α free of bias from self-selection of fi rms into 
programs based on their observable and unobserv-
able productivity attributes. The evaluation studies 
reviewed earlier sought to address these potential 
selection biases through the combined use of PSM 
and DID methods. We adapt these same approach-
es to accommodate the specifi c nature of our panel 
data.

The evaluation challenge is illustrated in Figure 
3.1, which graphs the time-path of outcome Y
for a fi rm—treated fi rm 1—that participates in a 

23  Benavente, Crespi and Maffi oli (2007) made the same point in re-selecting 

their treatment and control groups matched on the basis of sector, size and 

region because of wide differences in the pre-treatment performance of 

the original treatment and control groups. Tan and López-Acevedo (2007) 

also found similar counter-intuitive results on performance of treatment 

and control groups in their evaluation of SME programs in Mexico.

program in time 0. The impact of program partici-
pation is the improvement in Y subsequent to time 
0 (the dashed line or Y1) relative to what Y would 
have been in the absence of the program. Because 
this counterfactual is not observed, the analyst 
must rely on the time-path of Y0 (the solid line) of 
a control group of similar fi rms. In many evalua-
tion studies, the control group is selected from the 
universe of fi rms to match the treatment group 
in its distribution of attributes by sector, fi rm size 
and geographic location. 

A. PSM and DID Methods

Recent studies have matched the treatment and 
control groups on the basis of a propensity score. 
Rosenbaum and Rubin (1983) defi ne the propensity 
score as the conditional probability of receiving a 
treatment: 

(2) 

where, as before, D={0,1} is an indicator variable for 
program participation, and X is a multi-dimensional 
vector of pre-treatment attributes of fi rms. They 
show that if exposure to treatment is random within 
cells defi ned by X, it is also random within cells de-
fi ned by the values of p(X). This allows us to write α, 
the average treatment effect on the treated (ATT), as:

(3) 

Figure 3.1  Time Paths of Y for Treatment and Control Groups

Y

0

V

Time

Treated firm 1

Treated firm 2

Control group

Year start
program
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that is, the expected difference in outcomes (Y1 
– Y0) between the treatment and control groups 
matched by their propensity scores. The propen-
sity score p(X) can be estimated from a logit or 
probit model of program participation regressed 
on a vector of pre-participation attributes of the 
two groups.

PSM may not be enough if self-selection into 
programs is also based on productivity attributes 
not observable to the analyst. Figure 3.1 shows the 
case of a second treated fi rm with similar observable 
pre-participation attributes as the control group, but 
with pre-participation values of Y lower than that 
of the control group by an amount v, assumed to be 
time-invariant. While the program improves Y1 (the 
bold dashed line) relative to pre-participation levels, 
post-treatment Y1 is lower than Y0 of the control 
group even though the gap between them (Y1-Y0) 
diminishes over time. The presence of unobserved 
attributes ν can thus bias estimates of α, even 
yielding negative program impacts, as this example 
illustrates.

The confounding effects of v on α can be addressed 
through DID methods. Let T= 0 and T=1 represent 
the pre- and post-participation periods. First differ-
encing equation (1) for the treatment group and the 
control group eliminates the time invariant v term: 

(4)  

where ∆Y is a lag operator such that ∆Y=Yit-Yi,t-1.  
The second difference between the differenced 
values of Y for the treatment and control groups in 
(4) may be expressed as:

(5)

Equation (5) yields an unbiased estimate of α if the 
evolution over time of observable attributes of the 
two groups is similar, that is, ∆X1

it= ∆X0
it, and if the 

changes in unobserved characteristics have means 
which do not depend upon allocation to treatment, 
that is, if ∆u1

ut=∆u0
it.

We extend these analytic approaches to accommo-
date the specifi c panel structure of our data. Many 
program impact evaluations such as the studies 
reviewed earlier track a single cohort of treated 
fi rms and their control group from pre-participa-
tion to program completion, typically over a 3-5 
year period. This simplifi es the impact evaluation 

considerably: estimate a logit model of program 
participation on pre-participation attributes to 
calculate the propensity score, and then use PSM to 
compare mean post-program outcomes of the two 
groups measured either in levels or in fi rst differ-
ences (between pre- and post-program outcomes). 
In contrast, our panel data track successive cohorts 
of treated fi rms (and their control group) entering 
SME programs between 1992 and 2004. The time 
since fi rms used the program also varies in our 
data, whether post-program outcomes are com-
pared in 2004 or at any point in time over the 1994 
to 2006 period.

We use a Cox proportional hazard model to 
estimate the propensity score of the likelihood of 
program participation for the sample of treatment 
and control groups followed over the 1994-2004 
period.24 The Cox proportional hazard model 
relates the likelihood of entry into a program, con-
ditional upon survival (non-entry) up to that point 
in time, to a baseline hazard function and a set of 
independent covariates. The underlying hazard 
function h(t,…) may be written as follows:

(6) 

where Z is a vector of m covariates, and h0(t) is the 
baseline hazard when the values of all the covari-
ates are set to 0. This model can be made linear by 
dividing both sides of equation (6) by h0(t)  and 
taking natural logarithms:

(7) 

This leaves an equation (7) that is readily estimable, 
and from which the predicted value of ∅.Z can be 
calculated. ∅.Z is the relative hazard of program en-
try for fi rms with attributes Z, and we use it as the 
propensity score for defi ning the region of common 
support for matching successive cohorts of treated 
fi rms and their control group.

The multitude of treatment cohorts also poses 
challenges for traditional PSM methods of esti-
mating impacts. This will become evident when 
we use cross sectional data from the 2004 ICS to 

24  An alternative approach is to estimate separate logit models of program 

participation for different cross-sections (or year intervals) to derive propen-

sity scores for each treatment cohort (or groups of cohorts). This did not prove 

feasible because of small sample sizes which led to very imprecise estimates 

of the logit model. The Cox proportional hazards model was preferred not 

only because of sample size considerations but also for its unifi ed treat-

ment of the underlying process of selection into programs over time.
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investigate the impact of program participation 
on levels of intermediate and final outcomes 
measured at one point in time.25 In 2004, mea-
sured outcomes from the different treatment 
cohorts reflect wide variations in time after pro-
gram participation, some as long as 10 years, as 
well as the cumulative effects of macroeconomic 
shocks occurring over this period. PSM methods 
cannot readily accommodate variations in time 
following program participation by the different 
treatment cohorts, or separate treatment effects 
from broader time-related effects affecting both 
groups. This is compounded if treatment effects 
are only realized over time. We flag this caveat 
but defer the issue to analyses using the panel 
data.

B. Conditional Likelihood of Program Participation

We begin by estimating a Cox proportional haz-
ards model to calculate the relative hazard rate of 
program participation of fi rms in our panel based 
on their pre-participation attributes. The sample 
included treated and control group fi rms in the 
1992-2004 panel, and fi rms that entered the panel 
sometime over this period. Entry into a program 
(the failure event) is captured by a post-program 
variable, defi ned earlier, with a value of 0 for all 
years prior to the fi rst-year-of-participation and a 
value of 1 for the fi rst year of participation and all 
subsequent years.

We restricted the treatment group to fi rms with 
fi rst-year program participation dates starting in 
1994 or later, ensuring that the treated fi rms have 
at least two years of pre-program information. 
This exclusion was motivated by the potentially 
important role that unobserved time-varying pro-
ductivity factors, such as anticipated sales growth 
or export growth opportunities, might play in 
shaping fi rm decisions to participate in SME 
programs. To refl ect this possibility, we construct 
two variables: the one-year lag of the logarithm 
of sales, and the change in the logarithm of sales 
between time t-1 and t-2. Other things equal, 
we hypothesize that the likelihood of program 
participation is higher among fi rms with low 
values of lagged sales (indicating relatively poor 
performance) but with good prospects for future 
growth.

25  Here, the intermediate outcomes are measured in levels, and not fi rst dif-

ferences, since they were elicited for just one point in time by the 2004 ICS. 

The subsequent analysis of fi nal outcomes compares the level and DID 

estimates of treatment effects using the linked ICS-ENIA panel data.

In addition to these two variables, we included 
several other potential covariates of program par-
ticipation, all lagged one year. First, we control 
for the effects of total employment on participa-
tion using indicator variables for small, medium 
and large fi rms. Some but not all programs target 
SMEs, and we would generally expect participa-
tion to rise with fi rm size relative to micro fi rms 
except in the largest size category. Second, we 
capture the effects of years in operation through 
indicator variables for establishment in the 1980s 
and 1990s, measured relative to the oldest fi rms 
established in the 1970s or earlier. Other things 
equal, we would expect a greater likelihood 
of program participation among younger, less 
experienced fi rms. Third, we include an indicator 
variable for foreign capital ownership, expecting 
a lower likelihood of participation because of 
the possibility of getting assistance from foreign 
partners. Finally, we include indicator variables 
for fi ve industrial sectors (food and beverages 
as the omitted group), and location in the na-
tional capital region of Santiago (region 13). We 
are agnostic about how they infl uence program 
participation.

In the Cox model, estimated hazard ratios greater 
than 1 are associated with an increase in the 
likelihood of program participation, while hazard 
ratios less than 1 are associated with a decreased 
likelihood (Table 3.5). Many covariates have the 
expected effects on the likelihood of participa-
tion, but statistical signifi cance is only attained 
for several independent variables. First, larger 
fi rms are more likely to participate than micro 
fi rms. Second, the differences in likelihood across 
sectors are small, the exception being the wood 
products sector which is less likely to participate. 
Third, while older fi rms and fi rms with foreign 
capital ownership are less likely to participate, 
these effects are not statistically signifi cant. 
Fourth, fi rms located outside the capital region 
are signifi cantly more likely to participate, refl ect-
ing either a greater demand for business support 
and credit services in remote areas or more active 
program outreach to outlying regions by program 
administrators. Finally, consistent with our priors, 
fi rms with lower lagged sales but good growth 
prospects are more likely to participate in pro-
grams, though only lagged sales are statistically 
signifi cant.

The Cox results are used to predict the relative 
hazard rates for the treatment and control groups. 
As the propensity score for each fi rm, we use the 
mean of their hazard rates for all years in which 
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Source:  Linked ICS-ENIA panel data.

Source:  Linked ICS-ENIA panel data.

Table 3.5  Conditional Likelihood of Any Program Participation Estimates from Cox Proportional Hazards Model

Independent Variables Hazard Ratio Standard Error z-statistic

Establishment Size

Small (15-100 workers) 1.5985 0.5056 1.48

Medium (101-250 workers) 2.6027 1.0559 2.36

Large (over 250 workers) 2.5861 1.1881 2.07

Sector

Chemicals 0.7934 0.2052 -0.89

Metal products 0.8259 0.2030 -0.78

Machinery and equipment 1.1558 0.3571 0.47

Wood products 0.5010 0.1399 -2.47

Paper products 0.8740 0.2702 -0.44

Firm Attributes

Location in capital region (13) 0.5332 0.0957 -3.50

Any foreign capital indicator 0.8917 0.2223 -0.46

Started operations in 1980s 1.2178 0.2325 1.03

Started operations in 1990s 1.0559 0.2324 0.25

Lagged Sales and Sales Growth

Log(sales) lagged 1 year (t-1) 0.8424 0.0630 -2.29

Δ  Log(sales)  (t-2) to (t-1) 1.2177 0.1811 1.32

Log likelihood = -932.03

Number observations = 5,065
Number fi rms = 570
Number fi rms participating = 157

Figure 3.2  Distribution of Propensity Scores and Region of Common Support
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47they are available.26 The hazard rate averaged 
0.124 for the treatment group and 0.099 for the 
control group, consistent with the treatment group 
as a whole having a higher relative probability of 
program participation. The treatment group has 
greater density in the upper tail of the distribution 
of propensity scores than the control group (Figure 
3.2). Nonetheless, within the region of common 
support—which is quite wide—every fi rm in each 
group has a positive probability of participating 

26  For the treatment group, the means are computed for all years up 

until the year of program participation, after which relative hazards 

rates are not defi ned because the failure event has occurred.

in SME programs, though some may have higher 
probabilities than others.27

C. Estimating Program Impacts in 2004

With propensity scores in hand, we turn to an 

27  The region defi ned by the maximum and minimum values of the propensity 

scores of the other group. Since the minimum and maximum values for the 

treatment group was 0.0488 and 0.2932, and 0.0296 and 0.2740 for the control 

group, the region of common support lies between 0.0488 and 0.274. Some 

fi rms in each group fall outside the region of common support—three treatment 

fi rms with high hazard rates, and 16 control group fi rms with low hazard rates.

Table 3.6  Intermediate and Final Outcomes in 2004 Nearest Neighbor Estimator

A. Intermediate Outcomes (ICS) Treated Controls Difference t-statistic

Innovation and Technology Inputs

Foreign technology licenses 0.132 0.113 0.020 0.42

Acquired new technology last two years 0.311 0.238 0.073 1.21

R&D in-house or via 3rd party 0.570 0.311 0.258 3.88

Bought automatic & NC machinery 0.232 0.185 0.046 0.83

Technology Outputs Last Two Years

Introduced new product line 0.530 0.384 0.146 2.15

Introduced new production process 0.755 0.536 0.219 3.44

Industry Links and Quality Control

Member of industry association 0.709 0.623 0.086 1.32

Got or getting ISO 9000 certifi cation 1.033 0.404 0.629 4.62

Providing Worker Training Last Two Years

Training in-house 0.715 0.404 0.311 4.74

Training outside the fi rm 0.728 0.430 0.298 4.53

Training using SENCE tax incentive 0.722 0.457 0.265 4.01

% skilled workers trained 39.56 23.98 15.59 3.11

% unskilled workers trained 39.30 17.73 21.57 4.33

Number of observations (503) 151 352

B. Final Outcomes (ENIA)

Log sales 14.67 14.12 0.54 2.12

Exports as percent of sales 17.63 9.94 7.68 2.22

Log total employment 4.34 3.91 0.43 2.51

Log total wages per worker 8.20 8.03 0.17 2.08

Log labor productivity 10.34 10.23 0.12 0.82

Number of observations (498) 150 345

Source:  2004 ICS and linked ICS-ENIA panel.

Note: (1) Estimates using nearest neighbor matching on the matched sample of treatment and control group firms in the region of common support.

(2) Intermediate outcome variables from the ICS, final outcome variables from ENIA, monetized variables are expressed in constant 1996 pesos.
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investigation of the impacts of program participa-
tion on intermediate and fi nal outcomes in 2004. 
As noted previously, the treatment group generally 
had higher mean values of intermediate outcomes 
as compared to the control group, but generally 
lower levels of most fi nal outcomes measures. 

We estimate the average treatment effect of 
program participation using the nearest neighbor 
matching estimator. The nearest neighbor estima-
tor essentially compares the treated fi rm to an 
untreated fi rm from the control group with the 
most similar propensity score, and is an estima-
tor that is commonly used when sample sizes are 
small.28 The analysis is restricted to the treatment 
and control group fi rms in the region of common 
support. Results are reported for intermediate 
outcomes from the 2004 ICS in Panel A and fi nal 
outcomes computed from the 2004 ENIA in Panel 
B (Table 3.6). 

Panel A reveals that program participation is as-
sociated with higher means values of the interme-
diate outcomes, though these differences in means 
are statistically signifi cant only for some outcomes. 
Note that we cannot infer a causal relationship 
from program participation to outcomes since no 
pre-participation measures are available. Nonethe-
less, the patterns observed here are consistent with 
those found in other impact evaluations of Chilean 
programs that did have pre- and post-participation 
data on these variables. Compared to their matched 
control group, treated fi rms are signifi cantly more 
likely to be involved in R&D, to have introduced 
new product lines and production processes, have 
or are currently in the process of getting ISO and 
other internationally recognized quality certifi ca-
tion, and providing its workers with training. The 
training results are especially signifi cant, with 
treated fi rms providing a higher proportion of 
skilled and unskilled workers with training, both 
in-service and externally, and fi nancing training 
using the SENCE tax incentive.

Panel B also indicates that program participation 
is associated positively with higher mean values 
of several fi nal outcomes. Relative to the matched 
control group, treated fi rms have signifi cantly 
higher levels of sales, share of exports in sales, em-
ployment, and compensation per worker. However, 
no signifi cant differences were found for labor 
productivity. These results are especially striking 

28  Other PSM estimators include caliper and kernel match-

ing, but these were not explored in the paper. 

when compared to the unmatched group means of 
the treatment and control groups reported in Table 
3.4. There, the treated fi rms had higher means of 
employment and exports, but lower mean values of 
sales, wages and labor productivity. 

These sign reversals suggest that the confounding 
effects of unobserved heterogeneity on treatment 
effects estimated in levels can be overcome in part 
through improved matching of treated and control 
fi rms based on their propensity scores. To the ex-
tent that unobserved fi rm heterogeneity is corre-
lated with these observed pre-treatment attributes, 
matching based on the propensity score can control 
for some part of this unobserved productivity dif-
ferences. It is also worth noting that the propensity 
score index gives weight to pre-treatment sales 
and sales growth, in effect mimicking the DID 
comparisons of pre- and post-treatment outcomes 
discussed next.

5. Estimating Program Impacts 
Using the ICS-ENIA Panel

We now turn our attention to more fully exploiting 
the availability of annual data on a range of fi nal 
outcomes. The objective is to estimate the longer-
term impacts of program participation control-
ling for the effects of observed and unobservable 
productivity attributes, and to test for differences in 
the treatment effects of four broad types of support 
programs: business development services (BDS), 
cluster programs, technology development, and 
credit programs. Also of interest is investigating 
how quickly or slowly program impacts are real-
ized over time. Finally, we are interested in testing 
the sensitivity of program impact estimates to the 
possibility that program participation inhibits fi rm 
exit from the panel data.

As noted in the previous section, traditional PSM 
methods are not well suited to accommodate the 
specifi c structure of the data. This section adopts 
a more fl exible regression approach that allows us 
to estimate treatment effects taking into account 
differing entry points into programs, use of mul-
tiple types of programs, widely varying time since 
program participation, and year-specifi c shocks. 
We rely on fi xed effects models to eliminate the ef-
fects of unobserved fi rm heterogeneity as a source 
of bias in estimates of program impacts. In the 
spirit of the PSM approach, we continue to focus on 
the matched sample of treatment and control group 
fi rms in the region of common support identifi ed 
by their propensity scores. 
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Consider an expanded equation (1) in levels:

(8) 

which includes the program indicator D, an interac-
tion term between D and α variable YRS measuring 
years-since-fi rst-participated in the program, and 
the time-invariant error term vi. Estimating equation 
(8) in levels is likely to lead α to biased estimates of 
α because of the omitted variable vi, with the direc-
tion of bias being determined by the correlation 
between vi and Di.  When the correlation is negative, 
as in the case illustrated in Figure 3.1 where less 
productive fi rms are attracted to government sup-
port programs, estimates of α are likely to be biased 
downwards. The fi xed effects estimator addresses 
this possibility by taking deviations from variable 
means so that equation (8) can be rewritten as:

(9) 

where fi rm variable means are denoted by a single 
subscript i. Like fi rst differencing, the fi xed effects 
transformation eliminates the potentially con-
founding effects of .

This framework allows us to address several 
issues. First, are estimates of program impacts 
potentially biased by unobserved fi rm heterogene-
ity? We compare treatment effects estimated from 
a levels model (equation 8) and a fi xed effects 
model (equation 9) to test for potential biases in 
estimating treatment effects from unobserved fi rm 
heterogeneity. Second, are program impacts larger 
in some programs than in others? In place of D, 
an indicator for participation in any program, we 
include indicator variables for participation in 
different types of SME programs D1i, D2i … Dni,, and 
test for differences in their separate impacts on 
outcomes. We note that this specifi cation allows for 
(but does not explicitly model) multiple program 
use since each program used by fi rm i have their 
own program start dates. Finally, how long does 
it take for program impacts to be realized? We test 
for time effects of program impacts from α2, the 
estimated coeffi cient on the YRS interaction with D. 
An alternative, which we use, is to specify YRS as a 
set of discrete time intervals to allow for non-linear 
time effects of program participation.

We use a parsimonious model specifi cation de-
signed to facilitate comparison across different re-
gressions. Eight fi nal outcome measures are selected 
for study: sales, value added, production, total 

employment, wages per worker, labor productiv-
ity, income from subcontracting and exports. These 
outcome measures are related to program indicator 
variables that take on a value of 0 for all years pre-
ceding the fi rst year of participation (pre-program 
period), and 1 for all years that follow, including the 
fi rst year (post-program period). In addition to the 
program variable(s), explanatory variables include 
indicator variables for location in the Santiago 
capital region, fi rm size (small, medium and large 
relative to the omitted micro fi rm), and year dum-
my variables for 1995 through 2006 to control for the 
effects of year-specifi c stochastic shocks.

A. Program Impacts in Levels and Differences

Before turning to the treatment effects, we note (but 
do not report) that most outcomes for the other 
control variables are higher for fi rms located in the 
capital region and for larger fi rm sizes, and rise 
over time.29 Panel A shows the treatment effects on 
outcomes measured in levels (Table 3.7). The aver-
age treatment effects estimated for many outcomes 
measured in levels are negative, and often statisti-
cally signifi cant. This counter-intuitive result of 
negative impacts persists when treatment effects 
are estimated by type of program. The one excep-
tion—the technology development programs of 
FONTEC—showed positive and statistically signifi -
cant treatment effects on value added and wages, 
but the results appear to be implausibly high. 

Panel B reports very different treatment effects 
estimated using the fi xed effects model. First, the 
average treatment effects of participation in any 
program changes sign, and are now positive and 
statistically signifi cant at the 1 or 5 percent level 
for all outcomes except employment. The average 
treatment effect on sales and output are broadly 
similar at 9 percent, the effects on wages and labor 
productivity are 8 and 7 percent, respectively, 
and just over 2 percent for the share of exports in 
sales.30 Treated fi rms on average tended to have 
relatively higher pre-treatment employment levels 
compared to the control group, and keeping em-
ployment levels constant may have permitted gains 
elsewhere in wages and labor productivity. 

In Panel B, differences across programs in treat-
ment effects emerged from the analysis by pro-

29  The full regression results are available upon request from the author.

30  We note that the export share regression is more appropriately es-

timated as a tobit model. However, the key results are essentially 

unchanged when a random effects tobit model was estimated.
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gram types. Participation in technical assistance 
programs (FAT) is associated with the largest and 
most consistent gains in most outcomes, ranging 
between 18 and 20 percent for sales and output, 
16 percent in labor productivity and 8 percent in 
wages. Participation in cluster programs (PROFO 
and PDP) produced gains of 7 to 8 percent in sales, 
output and wages, while technology development 
programs yielded gains of about 5 percent in wages 
and exports as a share of sales. However, use of 
credit and loan programs was not associated with 
any improvements in outcomes; if anything, these 
treated fi rms had marginally lower sales growth 
than the control group. It appears that improved ac-
cess to fi nance by itself is insuffi cient to spur fi rms 

to make the necessary organizational and techno-
logical changes to improve future performance.

From these results, we conclude that unobserved 
fi rm heterogeneity motivating the self-selection 
of less productive fi rms into treatment can bias 
downwards estimates of program impacts in 
Chile. Similar behavioral processes may be in op-
eration in other countries and may be responsible 
in part for the mixed fi ndings of program impact 
evaluations.31

31  Tan and López-Acevedo (2007) came to a similar conclusion in their im-

pact evaluation study of SME programs in Mexico, where they also found 

sign reversals of treatment effects estimated in levels and in DID.

Table 3.7  Program Impacts of Any Program and by Program Type Levels and 
Fixed Effects Model with Propensity Score Matching

Log
Sales

Log
Output

Log
Labor

Log
Wage

Log
Labor 

Productivity

Exports as 
% of Sales

A. Levels Model

  Any program
-0.387* -0.393* -0.022 -0.136 -0.372* 4.35

(-2.25) (-2.28) (-0.40) (-1.60) (-2.38) (1.14)

  Technical assistance
-0.433 -0.433 -0.003 -0.306* -0.433 5.402

(-1.46) (-1.46) (-0.03) (-2.13) (-1.61) (0.80)

  Cluster programs
-0.441 -0.449 -0.033 -0.206 -0.418 -12.974

(-1.56) (-1.59) (-0.36) (-1.50) (-1.63) (-1.93)

  Technology programs
0.514 0.503 0.034 0.435*** 0.468 7.242

(1.90) (1.85) (0.39) (3.31) (1.90) (1.14)

  Credit programs
-0.541 -0.530 -0.103 -0.184 -0.424 9.329

(-1.67) (-1.63) (-0.99) (-1.15) (-1.44) (1.35)

B. Fixed Effects Model

   Any program
0.091*** 0.090*** 0.024 0.082*** 0.066** 2.202**

(3.67) (3.6) (1.58) (4.78) (2.76) (3.10)

  Technical assistance
0.205*** 0.204*** 0.049 0.085** 0.156*** -0.83

(4.73) (4.68) (1.82) (2.82) (3.72) (-0.67)

  Cluster programsv 
0.074* 0.081* 0.016 0.070** 0.066 0.221

(2.05) (2.25) (0.71) (2.86) (1.89) (0.21)

  Technology programs
0.061 0.049 0.000 0.050* 0.048 4.89***

(1.70) (1.36) (0.02) (2.05) (1.40) (4.65)

  Credit programs
-0.130* -0.108 -0.002 0.035 -0.106 -1.210

(-2.02) (-1.67) (-0.05) (0.79) (-1.70) (-0.67)

Sample size 6253 6253 6253 5822 6252 5150

Source:  Linked ICS-ENIA panel data.

Notes:   (1) The regression model included indicator variables for location in the capital region, firm size, and 12 year dummy variables.

(2) ***, ** and * denote statistical significance at the 1, 5 and 10 percent level.
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B. Time-paths of Treatment Effects

Thus far, we have estimated the average treatment 
effect of program participation without consider-
ing whether impacts are realized immediately 
or only slowly over time. In the program logic 
model, program interventions impact fi nal out-
comes indirectly by targeting a range of business 
development and credit services to address and 
resolve identifi ed enterprise shortcomings. The re-
sulting impacts on intermediate outcomes—such 
as new management, marketing and quality sys-
tems, worker training, technology development, 
and greater linkages with other enterprises—in 
theory give rise to improvements in fi nal out-
comes such as sales, job creation, wages and labor 
productivity, and exports. The time dependence 
of these impacts makes a difference for how long 
the time horizon of impact evaluations should be 
to reasonably expect measurable impacts on fi nal 
outcomes.

We test for time effects of participation in any 
program by including interactions terms between 
the program participation measure and time since 
entering a program, as in equation (9). Rather than 
forcing a functional form on these time effects (for 
example, with a quadratic specifi cation of time and 
time squared), we defi ne a set of indicator variables 
for different intervals—1, 2, 3, 4-5, 6-7, 8-10 and 
over 11 years—following the date of entering the 
program. This allows the effects of the interaction 

terms between the program indicator and time, 
since participation to vary non-linearly with time 
in and after the program (some SME programs can 
last 2-3 years).

The resulting estimates can be interpreted as the 
time effects of treatment if several assumptions 
hold. First, these effects are estimated holding 
constant all other factors that are time varying, 
including infl ation and macroeconomic shocks. 
The model accounts for these factors by defl ating 
all outcome measures into constant 1996 prices 
and including year dummy variables to capture 
year-specifi c stochastic shocks. A second assump-
tion is that self-selection into treatment is not 
dependent upon time. The presence of cohort 
effects in treatment—fi rms that choose to par-
ticipate early are different from those that join in 
later years—can introduce bias into these esti-
mates. For example, if early cohorts were more 
entrepreneurial than those that came later in the 
program, then this could bias the results towards 
fi nding treatment effects increasing with time, 
since identifi cation of interaction effects comes 
from comparing at a given point in time fi rms 
that had the treatment for different numbers of 
years. 

We checked for systematic time-varying differences 
between treatment cohorts, and found none. Two 
dimensions of treatment cohorts were considered: 
pre-treatment sales growth experiences and rank-

Table 3.8  Attributes of Treatment Cohorts by Year of Program Entry

Treatment Cohorts Variable Means for Treatment Cohorts by Year of Program Entry

Year of Program Entry Pre-treatment Growth in Log(Sales)1 Ex-Post Rankings of Importance of Program2

1994 0.065 2.67

1995 0.060 2.10

1996 0.095 2.50

1997 0.011 1.67

1998 0.052 2.57

1999 0.057 2.62

2000 0.034 2.53

2001 0.075 2.82

2002 0.055 2.65

2003 0.058 3.22

2004 0.047 2.61

Source:  Linked ICS-ENIA data.

Notes:   (1) The change in log(sales) between t-2 to t-1 where t is the year of program entry. See text for definition and summary statistics.

(2) Weighted average of the 2004 rankings of program importance,  on a scale of 1 (minor) to 4 (crucially important), for all programs used by year of program entry.  
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ings of the importance of program(s) to the fi rm.32 

The anticipated sales growth variable, fi rst used 
to estimate the Cox proportional hazards model, 
could vary systematically by cohort and lead to 
bias in the estimated time effects if this ex-ante 
measure was realized in future growth in sales 
and other outcomes. Similarly, bias could arise if 
the value of the treatment varies systematically by 
cohort, as judged by ex-post rankings of the impor-
tance of programs to treated fi rms. Reviewing the 
means of both measures by year of program entry, 
sales growth by cohort varies for the most part 
between 5 and 7 percent, without any systematic 
trend over time (Table 3.8).33 Similarly, the ranking 
by cohorts shows no time trend, and its variation 

32  The sales growth variable is the change in log(sales) between time t-2 and t-1, 

where t is the year of program entry, and it is calculated directly from the ENIA 

panel. The qualitative rankings of programs on a scale of 1 (minor) to 4 (crucially 

important) are taken from the 2004 ICS. Since treated fi rms can and do participate 

in multiple programs, we calculate the weighted mean ranking by year of treatment, 

using the frequency of each rank cited for a given treatment year as weights. 

33  This was confi rmed by a simple regression of the change in log(sales) on 

a time trend, with the time coeffi cient being indistinguishable from 0. 

around 2.6 suggests that most cohorts judge pro-
gram impacts to be important or very important.

As before, we estimated the regression models in 
levels and in differences, but only report the DID 
results since no signifi cant time effects were found 
for the levels regressions (Table 3.9). Consistent 
with our priors, the results demonstrate that the 
treatment effects on fi nal outcomes can take a long 
time to be realized. Compared to the results in 
Table 3.7, the coeffi cient on the participation vari-
able is still positive, but now lower in magnitude 
and not statistically signifi cant except for wages. 
None of the indicator variables for time since 
participation are statistically signifi cant before four 
years. Beginning with 4-5 year after program entry, 
the estimated coeffi cients become positive and 
increase in value and statistical signifi cance. Using 
the example of sales, the treatment effect is 10 
percent at 4-5 years, rising to 15 percent at 6-7 years 
and to 30 percent from eight years since program 
entry. At 6-7 years, the impacts on wages and labor 
productivity are 10 and 17 percent, growing to 15 

Table 3.9  Time Effects of Any Program Participation Fixed Effects Model with Propensity Score Matching

Any program participation and 
time since started program 

Log
Sales

Log
Output

Log
Labor

Log
Wage

Log
Labor 

Productivity

Exports as % 
of Sales

Year started 0.059 0.059 0.046 0.064* 0.014 1.652

(1.49) (1.50) (1.89) (2.40) (0.36) (1.69)

1 year later 0.02 0.024 -0.021 -0.020 0.045 1.154

(0.39) (0.47) (-0.66) (-0.58) (0.91) (0.89)

2 years later 0.009 -0.012 -0.039 0.065 0.028 1.296

(0.17) (-0.24) (-1.26) (1.89) (0.56) (0.91)

3 years later 0.064 0.069 -0.033 0.032 0.102 1.016

(1.17) (1.26) (-0.97) (0.88) (1.94) (0.63)

4-5 years later 0.103* 0.107* -0.024 0.02 0.131** -1.601

(2.00) (2.07) (-0.75) (0.57) (2.64) (-1.02)

6-7 years later 0.152* 0.162* -0.003 0.102* 0.166** -0.717

(2.32) (2.47) (-0.08) (2.30) (2.63) (-0.32)

8-10 years later 0.306*** 0.331*** 0.116* 0.069 0.215** 3.157

(3.74) (4.01) (2.31) (1.23) (2.72) (1.26)

11 + years later 0.301** 0.319** 0.04 0.146* 0.279** -5.773

(3.02) (3.18) (0.65) (2.14) (2.90) (-1.76)

Sample size 6253 6253 6253 5822 6252 5150

Source:  Linked ICS-ENIA panel data.

Notes:   (1) The regression model included indicator variables for location in the capital region, firm size, and 12 year dummy variables.

(2) ***, ** and * denote statistical significance at the 1, 5 and 10 percent level.
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Source:  Linked ICS-ENIA panel data.

and 28 percent respectively by the 11th year. While 
no time effects are discernable on employment, 
both existing workers and their employers benefi t 
from these support programs through improved 
wages and gains in labor productivity exceeding 
wage costs.

These results can be used to compare the post-
program time paths of fi nal outcomes for both 
groups of fi rms. Assuming that the treated fi rms 
enter SME programs in 1994, we can compute the 
values of each outcome for each year between 
1994 and 2006 using the estimated coeffi cients of 
the constant term, program participation variable, 
indicator variables for time since program entry, 
and year dummies, interpolating where neces-
sary using the mid-points of each time interval. 
For comparison, we calculate the corresponding 
time paths for the control group excluding all the 
coeffi cients associated with program participation 
(Figure 3.3). 

The treatment effects at any point in time are 
represented by the gap between the time profi les 
of the two groups. Take the case of output value. 
Between 1994 and 1997, the time profi les of this 
variable for the treatment and control groups are 
barely distinguishable from each other. Subse-
quently, the gap between them—the treatment 
effect—widens up to 2004, after which both 

profi les turn downwards. In the case of employ-
ment, the time profi les of labor for both groups 
decline slightly between 1994 and 2000; after 2001, 
employment in the treatment group actually rises 
above that of the control group (which remains 
roughly constant), indicating positive treatment 
effects. The treatment effects on labor productiv-
ity resemble those of the output variable, which is 
not surprising since labor productivity is defi ned 
as output per worker. Treated fi rms saw gains in 
output without increases in employment up until 
2001. The treatment effects on wages are initially 
small but become larger at about 6-7 years after 
program entry, that is, from 2000 on.

C. Bounding Estimates of Program Impacts

As a fi nal exercise, we investigate the sensitivity of 
our estimates of treatment effects to a peculiar fea-
ture of our data, namely that only ENIA fi rms that 
responded to (survived until) the 2004 ICS were 
included in our panel data. As such, there is fi rm 
entry as new fi rms join the treatment and control 
groups sometime over this 1992 to 2004 period, but 
no fi rm exit from the panel. One implication is that 
the fi rms in our panel may not be representative 
of the fi rms in the manufacturing sector, being a 
selected group that had survived (in some cases) 
up to 14 years in the panel. 

Figure 3.3  Time-Paths of Program Impacts on Selected Final Outcomes

Predicted Outcomes for Treatment and Control Groups

Note: Simulations of Program Participation in 1994 - Outcomes in real 1996 pesos
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How serious is the potential bias from not account-
ing for fi rm exit? Using time series ENIA data from 
the 1980s and 1990s, Alvarez and Vergara (2007) 
estimated fi ve-year fi rm survival rates of about 69 
percent, ranging from 67 percent for small fi rms to 
82 percent for large fi rms. This implies an average 
annual exit rate of between 7 and 8 percent for the 
manufacturing sector as a whole. However, the rel-
evant fi gure here is the differential exit rates for the 
treatment group as compared to the control group. 
Fortunately, we have estimates of the relevant 
exit rates since our panel data track both groups 
of fi rms beyond 2004 to 2006, and we observe 
exit over these two years. The two-year survival 

rates of 14 percent and 13 percent for the control 
and treatment groups, respectively, correspond 
to annual exit rates of 7.5 and 6.5 percent, which 
are broadly similar to the Alvarez and Vergara 
estimates. Thus, program participation appears 
to inhibit exit of treated fi rms by about 1 percent 
per annum relative to the control group. Since the 
mean time since program entry is six years in our 
panel data, one possible strategy for addressing 
this potential bias is to estimate program impacts 
after trimming the bottom 5 percent of the treat-
ment group in each outcome, assuming that the 
least well-performing treated fi rms would have ex-
ited in the absence of the program. As a robustness 

Table 3.10  Bounding Impacts of Program Participation Trimming Bottom 5% and 10% of Treatment Group Outcomes

Program Impacts:
Fixed effects model with PSM

Log
Sales

Log
Output

Log
Labor

Log
Wages

Log
Labor 

Productivity

Exports as 
% of Sales

Trim Bottom 5% 

Any Program 0.098*** 0.091*** 0.034* 0.071*** 0.076** 2.202**

(3.91) (3.60) (2.21) (4.10) (3.16) (3.10)

Program Type

  BDS 0.172*** 0.195*** 0.047 0.065* 0.113** -0.83

(3.84) (4.31) (1.71) (2.06) (2.67) (-0.67)

  Cluster 0.089* 0.074* 0.042 0.060* 0.067 0.221

(2.51) (2.05) (1.88) (2.40) (1.92) (0.21)

  Technology 0.033 0.046 -0.005 0.053* 0.071* 4.89***

(0.94) (1.27) (-0.23) (2.19) (2.04) (4.65)

  Credit -0.095 -0.12 -0.001 0.059 -0.089 -1.21

(-1.37) (-1.72) (-0.01) (1.25) (-1.42) (-0.67)

Sample size 6171 6171 6186 5749 6182 5150

Trim Bottom 10%

Any Program 0.091*** 0.094*** 0.032* 0.069*** 0.078** 2.202**

(3.57) (3.68) (2.05) (3.96) (3.15) (3.10)

Program Type

  BDS 0.133** 0.144** 0.040 0.051 0.117** -0.83

(2.83) (3.06) (1.41) (1.58) (2.63) (-0.67)

  Cluster 0.100** 0.100** 0.046* 0.057* 0.055 0.221

(2.76) (2.74) (2.06) (2.22) (1.54) (0.21)

  Technology 0.028 0.027 -0.017 0.061* 0.059 4.89***

(0.79) (0.74) (-0.76) (2.50) (1.68) (4.65)

  Credit -0.078 -0.053 0.027 0.052 -0.064 -1.21

(-1.05) (-0.72) (0.61) (1.11) (-0.91) (-0.67)

Sample size 6070 6088 6106 5660 6077 5150

Source:  Linked ICS-ENIA panel data.

Notes: (1) The regression model included indicator variables for location in the capital region, firm size, and 12 year dummy variables.

(2) ***, ** and * denote statistical significance at the 1, 5 and 10 percent level.
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check, we also estimate treatment effects when we 
trim the bottom 10 percent of the treatment group.

We implemented this sensitivity analysis by sorting 
and dropping the bottom 5 percent (Panel A) or 10 
percent (Panel B) of the treatment group’s distribu-
tion of each outcome variable (Table 3.10). Several 
points emerge from comparing the treatment 
effects of any program participation estimated with 
trimming and the original estimates reported in 
Table 3.7, Panel B. First, the program impacts on 
sales and output are broadly similar, averaging be-
tween 8 and 10 percent as compared to the original 
estimates of 9 percent. Second, the treatment effects 
for employment are now positive and marginally 
signifi cant, whereas the original estimates showed 
no statistically signifi cant impact. Third, wage ef-
fects are essentially the same at 7 percent as com-
pared to 8 percent estimated previously. Finally, 
the biggest change is seen in the effects on labor 
productivity, which at 8 percent are now just half as 
large as the 16 percent originally estimated.

Table 3.10 also reports the treatment effects estimat-
ed with trimming by type of program. The broad 
patterns observed in Table 3.7 of differential impacts 
on outcomes by program type are repeated here 
when outcomes are trimmed. The principal differ-
ence is that trimming the bottom 5 percent appears 
to reduce the treatment effects of BDS programs 
(FAT) and increase the estimated treatment effects 
for the cluster programs (PROFO and PDP); trim-
ming the bottom 10 percent further magnifi es these 
differential impacts on the two types of programs. 

The essential point to take away from this sensitiv-
ity analysis is that the direction and magnitudes of 
treatment effects are broadly robust to controls for 
potential biases from fi rm exit.

6. Summary and Concluding Remarks

In this paper, we have evaluated the impacts of 
SME support programs in Chile using a non-
experimental approach, with a treatment group 
that participated in SME programs and a control 
group that did not. The unique fi rm-level panel 
data used provided an unprecedented opportunity 
to address several issues that have plagued impact 
evaluations of SME programs: selectivity bias 
from observed and unobserved fi rm heterogene-
ity, identifi cation of an appropriate control group, 
and inability to track the treatment group over a 
long enough period of time for fi rm performance 
outcomes to be realized.

Using propensity score matching combined with 
difference-in-differences models, the paper found evi-
dence that program participation is causally related 
to improvements in a range of intermediate outcomes 
(training, adoption of new technology and organi-
zational practices), as well as positive gains in sales, 
labor productivity, wages and (to a lesser extent) 
employment. Positive treatment effects were also 
found by type of program, with participation in FAT 
and PROFO, and (to a lesser extent) FONTEC having 
the most consistent positive impacts on several fi nal 
outcome measures. No signifi cant treatment effects 
were found for use of credit and loans programs 
alone, suggesting that access to fi nance by itself is 
unlikely to spur fi rms to make needed organizational 
and technological changes to improve performance. 

These fi ndings provide insights into the mixed re-
sults of many previous impact evaluations of SME 
programs, in Chile as well as in other countries. 
First, they suggest that negative or insignifi cant es-
timates of treatment effects may often be the result 
of inadequate controls for the self-selection of fi rms 
into SME programs. The combination of approach-
es used in this paper—propensity score matching 
on the basis of observed pre-treatment attributes, 
and difference-in-difference methods to account for 
unobserved heterogeneity—can be quite effective in 
addressing this issue. Second, the absence of treat-
ment effects may also be the result of a long gesta-
tion period for improvements in fi rm performance 
to be realized. Our fi nding of important time effects 
suggests that a longer time horizon—beyond the 
one or two years after treatment that is common in 
many evaluation studies—should be considered in 
program impact evaluation studies.

The research also suggests areas where monitoring 
and evaluation of SME programs could be improved 
in Chile. Currently no centralized repository of ben-
efi ciary data exists from all the different programs 
in Chile, despite the government’s commitment to 
rigorously evaluating program impacts. Absent such 
a database, policymakers have little information on 
specifi c and/or multiple programs used by different 
fi rms. Program evaluators are also constrained in 
identifying an appropriate control group of fi rms 
that have never participated in any of these pro-
grams. Unless screened out, the inadvertent inclu-
sion in the control group of fi rms that have partici-
pated in other programs could confound estimates 
of the program impacts of interest. It might also be 
useful to conduct periodic joint assessments of pro-
grams to compare their relative effectiveness and to 
identify poorly performing programs or programs 
that have outlived their usefulness.
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chapter 4

IMPACT EVALUATION OF SME PROGRAMS IN LAC

4Evaluating SME Support 
Programs in Colombia
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1. Introduction

This chapter seeks to rigorously evaluate support 
programs in Colombia for small and medium 
enterprises (SMEs) to gain insights into which 
programs perform better than others, and why. 
We adopt a non-experimental approach to evalu-
ate the net impacts of SME program participation 
using fi rm panel data. Panel data on the treatment 
and control groups was created by linking one or 
more fi rm-level surveys with information on SME 
program participation to a panel of annual surveys 
kept by the national statistical offi ce. 

The chapter focuses on the impact of the Colom-
bian Fund for the Modernization and Technological 
Development of the Micro, Small and Medium 
Firms (Fondo Colombiano de Modernizacion y 
Desarrollo Tecnologico de las Micro, Pequeñas y 
Medianas Empresas—FOMIPYME). Initiated in 
2001, FOMIPYME promotes modernization and 
technological change through a network of public 
and private sector operators that in turn deliver 
support services to SMEs along several project 
lines, including new business startups, entrepre-
neurship training, innovation and technology up-
grading, marketing strategies, building networks, 
commercialization of products, export promotion, 
productivity improvements, and mini-clusters. 

This research is a major advance over previ-
ous evaluations, since it is based on information 
retrieved from records of the National Statistics Ad-
ministration Department (Departamento Adminis-
trativo Nacional de Estadistica—DANE) databases, 
which allowed us to use panel regressions. The 
applied methodology focuses on two economet-

ric techniques: propensity score matching (PSM) 
analysis and panel data analysis. The former allows 
us to identify a comparable control and treatment 
sample of fi rms to generate a fi rst estimation of the 
impact. The latter is used to analyze the evolution 
over time of program effects on the performance of 
the fi rms.

Using this methodology we identify several 
important outcomes as a result of participation in 
FOMIPYME. In general, service-sector fi rms tend to 
have a lower enrollment rate, while fi rms with 10 
to 19 years of activity and smaller fi rms (in terms of 
sales) are more prone to join the program. There’s 
no evidence that past performance, as measured by 
sales growth, matters. However, drivers of enroll-
ment change from year to year.

Using a fi xed effects model that controls for 
program impacts over time, we identify a posi-
tive effect on wages in the fi rst year two years of 
treatment, which turns negative after the second 
year. The manufacturing sector shows an overall 
positive effect on exports as a share of sales and 
on investment in R&D, which have a big leap 
three years after the intervention. Total factor 
productivity also shows a large and positive ef-
fect, which dampens in the second and third year 
but signifi cantly increases in the fi fth year after 
treatment. It’s worth noting that FOMIPYME’s 
effects on productivity are strongly impacted by 
investment climate variables, especially crime. 
These results remain robust after trimming the 
upper 5 percent and lower 10 percent of treated 
fi rms by productivity from the sample. However, 
when compared with fi rms participating in other 
available SME programs, FOMIPYME fi rms tend 
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to do worse than their counterparts in sales and 
productivity.

We complemented the quantitative analysis with a 
set of interviews aimed at obtaining qualitative in-
formation through the discussion of the results with 
the fi rms, gaining insights about the perception of 
the SME support programs and exploring topics 
that couldn’t be analyzed by the regression models.

This chapter is structured in seven sections. Section 
2 describes the SME support programs in Colom-
bia, while Section 3 reviews past impact evaluation 
results. Section 4 covers the features of the dataset 
and Section 5 presents the methodology used to 
gauge impacts. Section 6 presents the results of 
the study, including the impact estimation and the 
qualitative analysis. Section 7 concludes.

2. Support Policies for 
SMEs in Colombia

The National System for the Support and Promo-
tion of SMEs is responsible for articulating public 
policy toward SMEs. The system is comprised of 
a series of public and private actors, fi nancial and 
non-fi nancial entities, and various programs, laws 
and procedures. As well, Law 590 of 2000 estab-
lished the Council of Microfi rms and the Council 
of Small and Medium Firms, which help defi ne, 
formulate and implement public policies related to 
SME promotion.

According to Law 905 of 2004, the defi nitions of 
micro, small and medium enterprises are:

■ Microenterprises
Less than 10 employees, or
Total assets worth less than 500 legal 
monthly minimum wages

■ Small Enterprise
Enterprises with a total staff between 11 
and 50, or
Total assets worth between 501 and 5,000 
legal monthly minimum wages

■ Medium Enterprises
Enterprises with a total staff between 51 
and 200, or
Total assets worth between 5,001 and 
30,000 legal monthly minimum wages.34

34  A legal monthly minimum wage in 2006 was equivalent to US$173.

This classifi cation fi rst takes into account the assets 
value, meaning that a fi rm with eight employees 
and assets worth over 5,000 legal monthly mini-
mum wages is classifi ed as a medium, not a small 
enterprise. However, for comparability with SME 
studies from other countries, we use an alternative 
defi nition based solely in terms of number of work-
ers: “small” with less than 20 workers, “medium” 
with 20 to 99 workers, and “large” with over 100 
workers.

The Colombian Fund for the Modernization and 
Technological Development of the Micro, Small 
and Medium Firms (Fondo Colombiano de Mod-
ernizacion y Desarrollo Tecnologico de las Micro, 
Pequeñas y Medianas Empresas—FOMIPYME), is 
the main public initiative to support SMEs in Co-
lombia. While other public programs and activities 
focus on specifi c issues, this program tries to have 
a more integral intervention. For this reason, this 
study chose to analyze the impact of FOMIPYME 
on the performance of SMEs in the sample. 

The fund, which began operations in 2001, is an 
account assigned to the Ministry of Trade, Industry 
and Tourism to promote technology adoption by 
SMEs. It has no formal legal status, nor a staff of its 
own. The fund is endowed with $20 billion pesos 
per year (about US$10 million) over a period of 
ten years, indexed at the standing legal monthly 
minimum wage.

FOMIPYME fi nances projects, programs and activi-
ties for the technological development of SMEs and 
the application of non-fi nancial mechanisms in-
tended for their development. This initial purpose 
has been changing, due partly to the incorporation 
of resources from the regions through agreements, 
and also due to the introduction of projects ad-
dressed to internally displaced people and the 
vulnerable population. 

The fund undertakes “second fl oor” activities. 
That is, it issues public calls for projects, receives 
related paperwork, evaluates and approves bids, 
undertakes contracting and inspects projects. 
FOMIPYME operates in a centralize fashion and 
promotes each public call through visits by offi cers 
of the ministry, whether in furtherance of agree-
ments entered into with departmental governments 
or upon invitation by non-governmental organiza-
tions, SME associations or local governments. 

As of December 2008, FOMIPYME had fi nished 385 
projects out of the 18 calls made between 2001 and 
2006. In total, the fund has benefi ted 62,820 persons 
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and 12,380 productive units. In the fi rst three years 
FOMIPYME approved 70 percent of total projects 
and executed 80 percent of total resources (Table 
4.1). The years 2004 and 2006 show the lowest 
levels of approval and execution. FOMIPYME 
supported projects in 94 percent of the country’s 
departments. Of those, 70.4 percent were aimed at 
micro enterprises, 18.4 percent to SMEs and 11.2 
percent to displaced populations. 

By type of action, projects aimed to improve pro-
ductivity had the highest participation, while the 
ones related with export promotion the lowest. By 
sector, FOMIPYME funded 53.4 percent of proj-
ects in manufacturing, 17.2 percent in agriculture 
and mining, 7.9 percent in services, 4.7 percent in 
commerce and 17.2 percent in multisectoral fi rms 
(Figure 4.1). 

The main outputs of FOMIPYME can be sum-
marized as follows: 1,256 fi rms set up, 470 exports 
plans, 3,345 business plans, 888 market research 
projects, 171 projects in marketing events, 671 mar-
keting events, 150 fi rms entering new markets and 
9,883 persons trained in association skills.

Apart from FOMIPYME, other important institu-
tional initiatives supporting SMEs in Colombia 
include:

■ Technological Parks Policy, formulated 
by the Ministry of Trade, Industry and 
Tourism, supports industrial and business 
development through actions directed 
towards innovation improvement and 
technology development. Technological 
parks are innovation centers that seek 
to promote the application of scientifi c 
knowledge, innovation and foreign invest-
ment; the articulation of the demand and 
supply for technology; and the creation of 
new fi rms with a technological base, all 
with a view to improve the competitive-
ness of a particular region and the country 
as a whole.

■ State Procurement Program facilitates 
the ability of SMEs to compete for state 
purchasing by creating new or strengthen-
ing existing networks of suppliers.  

■ National Productivity and Competitive-

Table 4.1  Project and Resources Executed by FOMIPYME
(2008 Prices)

Year Projects
FOMIPYME Co-fi nancing

(Millions USD)

2001 62 16% 10.7 30%

2002 94 24% 8.9 25%

2003 111 29% 9.3 26%

2004 14 4% 0.9 2%

2005 84 22% 4.7 13%

2006 20 5% 0.9 2%

Total 385 100% 35.4 100%

Source: FOMIPYME, December 2008.

Figure 4.1  Distribution of FOMIPYME Projects by Activity and Sector
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ness Policy coordinates productivity and 
competitiveness policies and identifi es the 
commitments of each ministry regarding 
these two areas. 

■ National Program of Industrial Design 
seeks to integrate micro, small and 
medium fi rms into new schemes of in-
novation and development by designing 
strategies for productive and marketing 
networks. 

■ Colombian Network of Subcontracting 
Centers strengthens the link between sup-
ply and demand and the development of 
goods, services and productive processes 
for SMEs, in order to improve competi-
tiveness. This program has carried out 
activities to articulate the demand of large 
private fi rms with SME supply through 
business fairs, seminars, etc. 

■ Workers’ Firms Programs is oriented 
to fi rms that have restructured and are 
currently owned by workers and set up le-
gally under a new name. The main objec-
tive is to strengthen these fi rms to become 
competitive, sustainable and profi table.

3. Past Impact Evaluations 
of FOMIPYME

The purpose of the fi rst impact evaluation35, carried 
out in 2006, was to identify if the fund: 

■ Originated changes in the companies 
served in terms of productivity and com-
petitiveness;

■ Improved labor conditions of entrepre-
neurs and generated employment;

■ Improved effi ciency of operators in 
terms of specialization, diversifi cation, 
improvement of infrastructure, hardware 
and software introduction, sustainability, 
and leverage of resources, among others; 
and

■ Gave rise to some type of fi scal return for 
the nation via increased fi rm formalization.

35 .“Evaluacion de Impacto del Fondo Colombiano de Modernizacion y Desar-

rollo Tecnologico de las Micro, Pequeñas y Medianas Empresas FOMIPYME”. 

Econometria (2007) for the Ministry of Commerce, Industry and Tourism 

The impact evaluation of FOMIPYME was carried 
out with a combination of quantitative tech-
niques—surveys of operators and the benefi ciary 
companies—and qualitative techniques—work-
shops with the various actors involved in fund 
execution (the Ministry of Trade, Industry and 
Tourism, the National Planning Department, 
evaluators, operators and auditors).

A starting point for any impact evaluation is to 
understand what drives enrollment in the pro-
gram. In the case of FOMIPYME, the selection 
criteria depend on the objectives of each public 
call. It thus turned out that participant selection 
was not random, intervention wasn’t uniform, 
benefi ts may be shared by others, and the type of 
treatment was offered by other programs. Another 
feature that constrained the analysis was the lack 
of a baseline. Under these circumstances, a struc-
tural marginal model (SMM), which permitted 
carrying out causal inference on multiple continu-
ous treatments and the interaction among them 
was used to measure impacts. Accordingly, the 
analysis controlled for aspects such as the hetero-
geneity of the interventions and the interactions 
presented by the impact variables. These interac-
tions needn’t be disregarded, because if impact 
variables are included in the explanation of other 
impacts, the endogenous character of such regres-
sors gives rise to biases.

The evaluation looked at effects on the whole 
sample and on the subset of fi rms that keep 
accounting information and provided it to the 
surveyor. For each of these levels, two types of 
effects were identifi ed: the effect of the type of 
activities carried out by the executors (courses, 
consultancy, internships, donations in money or 
in kind, internships and fairs), and the specifi c ef-
fect related to the fact of belonging to FOMIPYME 
projects.

For fi rms keeping accounting information, a 
positive effect was found for training courses 
on sales, and for donations in kind (computer 
programs, equipment, machines, spare parts or 
tools, and materials or inputs) on indicators of 
human capital. A negative effect was registered 
for internships on the level of employment, which 
was probably due to effi ciency gains derived from 
knowledge acquired from the companies visited. 
When looking at the whole sample of fi rms, 
positive effects were obtained from consultancies 
on the indicator of formalization of the fi rm, and 
from the attendance to fairs in fi rm association 
patterns.
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For impacts related with the participation in 
FOMIPYME’s various lines of action, innovation 
and development projects were found to have a 
positive impact on human capital indicators and 
employment in fi rms with accounting books. 
Specifi c effects of FOMIPYME were also found on 
formalization in fi rms participating in support to 
mini-chains and commercialization projects, and 
businesses linked to productive improvement 
projects showed a larger degree of associativity.

4. Data Used in the Evaluation

Information Sources

Secondary Sources
The main source of information for this evaluation 
is DANE’s administrative records. The Annual 
Manufacturing Survey (Encuesta Anual Manufac-
turera—EAM), Annual Services Survey (Encuesta 
Anual de Servicios—EAS) and Annual Commerce 
Survey (Encuesta Anual de Comercio—EAC) 
contain the necessary information to track the 
evolution of fi rms through the period of analysis. 
The EAM survey is nationally representative of 
departments and metropolitan areas. The survey 
includes a wealth of information on employment, 
wages and benefi ts, gross production, value 
added, administration and sales expenditures, 
utilities, inventories, investments, and fi xed as-
sets. A panel of establishments can be linked over 
time from at least the mid-1990s to 2005. The EAS 
is taken annually by 2,719 service enterprises and 
registers information on production, intermedi-
ate consumption, value added, etc. The EAC is 
fi elded annually to 7,905 enterprises and contains 
information on sales, inventory costs, production, 
consumption, value added, salaries, social secu-
rity, and employees, among others. Of the three, 
only the EAM constitute a census and is suitable 

to construct a balanced panel. EAS and EAC are 
random area surveys not representative at a local 
level and do not constitute a panel per se, how-
ever both surveys have a group of fi rms that are 
surveyed every year.

Stratifi cation was exploited as an input to select 
a control group using simple random sampling. 
Using this method, 1,282 fi rms from the 2006 EAM 
and EAC and the 2005 EAS36 were fi rst chosen. 
Subsequently, we carried out a telephone survey 
(described in Annex 4.1 and 4.2  inquiring about 
the programs fi rms attended and whether or not 
these fi rms were part of FOMIPYME. The fi rms 
that were contacted and stated that they haven’t 
been part of any training or support activity 
constitute the control group for the impact evalu-
ation.37

After checking in which years between 1999 and 
2006 (1999 and 2005 for the service sector) the 
selected fi rms were surveyed, we extracted the 
information year by year (Table 4.3). Unfortunately 
not every fi rm was present in every period due to 
the sampling procedure of the EAS and EAC, the 

36  Those were the most recent surveys were available. Data for the 2006 

and 2007 EAS surveys are still being processed by the DANE.

37  We are aware that this is a source of bias since there can be a link between the 

willingness to answer the survey, company performance and program participation.

Table 4.2  Impacts of FOMIPYME

Name of line
Variables that evidenced

an impact
Conclusion applicable to:

Support to mini-chains Formalization Companies with accounting books

Commercialization Formalization

All companies of sample

Export promotion Profi tability

Innovation and/or development Human Capital Employment

Business Improvement Profi tability

Productive Improvement Associativity

Table 4.3  Distribution of Firms in the Final Sample

Sector of 
Activity

Relative Size
Total

Small Medium Large

Manufacturing 431 122 19 572

Commerce 37 43 7 87

Services 14 58 20 92

Total 482 223 46 751

Source: Econometria S.A. using information from DANE.

Source: Departamento Nacional de Planeación. Evaluación de Políticas Públicas. "Evaluación de Impacto del Fondo Colombiano de Modernización y Desarrollo Tenológico de las Micro, Pequeñas y 

Medianas Empresas FOMIPYME." Bogotá, Colombia. September 2008.
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selection of some young fi rms, or the fact that a fi rm 
was simply missed in that year. Firms with only 
one year of information were discarded and the rest 
were used to build a panel, with information up to 
eight years for the manufacturing and commerce 
sector and up to seven years for the service sector 
(and a minimum of two years).

The data retrieved from the surveys included 
information on sales, employment, staff expenses, 
wages, non-operational expenses, exports38 and 
assets for the three main surveys. In addition, the 
EAM has information on research, development 
and training.

Primary Sources

The fact that the DANE doesn’t collect data about 
support programs led us to undertake a telephone 
survey to collect this kind of information.39 The 
survey asked about support activities (training, 
courses, visit to fairs and other companies), the 
amount spent by the company in those activities, 
their duration and the area of impact. In order to 
collect this information we contacted, for each fi rm, 
the person in charge of human resources or train-
ing.40 The survey was carried out in two stages.

The telephone survey41 permitted us to inquire 
about the following aspects:

a) The participation of the fi rm in training 
activities, workshops and seminars, and the 
benefi ts extracted from consultancies and 
support activities

b) Topics covered

c) The inclusion of guided practice in the activity

d) Year of the activity

e) Duration of the activity in hours

f) Funding procured from public or private 
organizations (donation, loan, other)

38  We realized that even if the variable exists, services 

fi rms don’t have this information available.

39  The EAM asks about the expenditure in training and other procedures that could 

be related to those programs, like quality certifi cation and investment in R&D, but 

the number of support activities or the kind of training received are not  specifi ed.

40  Obviously we have to rely on the memory of our infor-

mant to get the information we required.

41  The questionnaire used in this study can be found in An-

nex 4.1, and the results are detailed in Annex 4.2.

g) Aid in kind from a public or private organi-
zation

h) The participation in showrooms to buy 
inputs or sale products, and visits to fi rms 
to use machinery and learn working proce-
dures or a specifi c working technique 

Other Sources of Information42

The World Development Report on the Invest-
ment Climate (World Bank, 2005) highlights the 
existence of wide variations both within and 
across developing countries in investment climate 
bottlenecks that affect fi rm performance, espe-
cially for smaller enterprises. The global and LAC 
evidence indicate that bottlenecks in infrastruc-
ture, governance and regulation, and fi nancial 
markets are particularly constraining. Firms have 
few incentives to make the necessary investments 
when the returns are uncertain or risky because 
of bureaucratic red tape, corruption and ineffi -
cient infrastructure, or when undeveloped capital 
markets make access to and cost of fi nance dif-
fi cult. This evidence raises the research question 
of whether programs to address the constraints 
of smaller enterprises are less effective in produc-
ing the desired outcomes in a hostile investment 
climate than similar programs delivered in a more 
conducive business environment. 

For the empirical analysis of program impacts, we 
consider the investment climate variables proxying 
the impact of crime, customs and trade regula-
tion and court system. We treat these investment 
climate variables as being determined exogenously 
and aggregate the responses of fi rms by sector 
region and fi rm size, and link them to fi rms in 
our country data sets. This serves two purposes. 
First, the possibility exists of reverse causation, 
namely that more effi cient fi rms are better able 
to get around these constraints. By aggregating 
across fi rm responses, we de-link actions of indi-
vidual fi rms from sector-region aggregates that are 
arguably exogenous, so the causality runs from the 
investment climate to fi rm performance. Second, 
the surveys carried out for Colombia do not ask 
about the investment climate, but sector-region 
aggregates of these variables can be generated and 
linked to our data from independent investment 
climate surveys fi elded in the same time frame. 

42  This section is based on documents provided by the World 

Bank research team on this specifi c topic.
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Description of the Sample

The great majority of fi rms joined FOMIPYME in 
2002, when the program started (Table 4.4). For 
2001 we have information on 629 fi rms, none of 
them in the treatment group since we are looking 
at programs that began after 2002. For 2002, we 
have information on 688 fi rms, 331 of which had 
already enrolled in a program. The peak of treated 
fi rms is in 2005, with a total of 390 fi rms enrolled 
in a program. However, it is important to note that 
for years after 2002, many of the enrolled fi rms 
were also enrolled in previous years, meaning the 
number of recently enrolled fi rms is much lower 
than the total number. 

Telephone Survey and FOMIPYME 
Impact Evaluation Dataset

Through the 2009 telephone survey and data 
from the 2006 FOMIPYME impact evaluation, we 
retrieved information on 906 training activities 
implemented for participating fi rms (Table 4.5). The 
high percentage of topics not related to the fi rm’s 
activity can be explained by the presence of what 
is called Professional Risk Administrator fi rms, a 
set of companies required by law to give talks and 
training about occupational health and emergency 
measures to the fi rms associated with them. 

The survey also asked about how the fi rm got 
involved in the activities (Table 4.6). The main 
channel to get to know the programs was direct 
invitations by the operator, followed by friends and 
acquaintances. This information will be important 
when running the propensity score matching pro-
cedure on what kind of fi rms enter the programs: 
we can’t rule out the possibility that the decision 
over participation is taken solely on the basis of the 
fi rm being invited or not.

DANE Surveys

For the evaluation we retrieve information on 
sales, expenses (staff-related, operational and 
non-operational), employees, assets and exports 
for the treated and control fi rms (Table 4.7). As 
can be seen, the behavior of sales varies widely 
between sectors. Treated fi rms in the commerce 
sector showed considerably higher sales than their 
non-treated counterparts throughout the period, 
while in manufacturing this relationship reverses. 
In services, treated fi rms showed marginally higher 
sales than non-treated fi rms.

Table 4.4  Distribution of Firms in the Final Sample

Year
Status of the observation

Total
Control Treated

1999 602 0 602

2000 615 0 615

2001 629 0 629

2002 357 331 688

2003 375 345 720

2004 380 370 750

2005 366 390 756

2006 287 385 672

Total 3,611 1,821 5,432

Source: Econometria S.A. using information from DANE.

Table 4.5  Topics Covered During the Support Activities

Topics
Percentage 
of treated 

fi rms

Average number of activities 1.9

Creating and registering a fi rm 9.0%

Designing or improving the design of products 26.9%

Management or administrative tasks 33.4%

Production 38.2%

Sales and marketing 36.1%

Inventories, storage and organizing the workplace 20.3

Associability with other fi rms, social control 14.9

Other subjects not related to fi rm activity 61.2

Source: Telephone Survey Econometria S.A. – March 2009

Table 4.6  How the Firms Got Involved in the Activities

Mean of participation Total

Direct invitation by the operator 64.7%

Public call 11.2%

Through friends or acquaintances 16.1%

Through other means 8.1%

Total 100%

Source: Telephone Survey Econometria S.A. – March 2009.
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Table 4.7  Annual Average Sales by Sector (thousands 2008 US$)

Year
Commerce Industry Services

Control Treated Control Treated Control Treated

1999 2,689.84 4,915.25 6,398.31 2,523.85 645.31 1,612.60

2000 2,914.16 5,805.08 7,500.00 4,144.20 1,216.08 1,551.10

2001 3,051.51 5,889.83 8,135.59 3,832.51 1,186.79 1,574.28

2002 3,362.15 6,186.44 8,050.85 4,830.51 1,182.80 1,667.29

2003 3,480.65 7,245.76 8,177.97 4,576.27 514.68 697.06

2004 3,806.70 7,923.73 6,440.68 4,618.64 1,073.48 1,401.18

2005 4,226.41 8,686.44 6,652.54 4,364.41 - -

2006 4,661.02 10,127.12 7,330.51 5,000.00 - -

Total 3,524.05 7,097.46 7,335.81 4,236.30 969.86 1,417.25

Source: Econometria S.A. using information from DANE.

Table 4.8  Average Assets by Sector (thousands 2008 US$)

Year Commerce Industry Services

Control Treated Control Treated Control Treated

1999 297.45 1,075.94 4,618.64 1,928.61 - -

2000 311.37 1,095.68 4,119.68 2,002.02 332.85 525.08

2001 366.17 1,114.12 4,322.03 1,952.17 317.38 535.31

2002 381.58 1,113.97 4,195.67 3,457.98 320.75 543.80

2003 369.84 1,119.21 3,973.64 3,395.20 132.74 146.81

2004 414.13 1,165.63 3,439.19 3,687.92 358.08 429.56

2005 446.79 1,243.55 3,284.56 4,223.28 407.22 577.35

2006 468.19 1,481.30 3,433.88 4,128.95 - -

Total 381.94 1,176.18 3,923.41 3,097.02 311.50 459.65

Source: Econometria S.A. using information from DANE.

Table 4.9  Average Number of Employees by Sector

Year
Commerce Industry Services

Control Treated Control Treated Control Treated

1999 30.5 55.2 23.0 11.2 62.1 105.7

2000 31.5 54.7 78.6 73.8 51.5 104.0

2001 33.3 50.7 75.9 75.4 50.0 104.7

2002 35.4 47.3 77.7 74.3 51.9 98.2

2003 37.6 46.3 74.3 70.9 53.0 117.0

2004 38.1 48.1 70.2 76.4 57.3 126.6

2005 43.7 53.7 72.4 80.2

2006 45.5 58.0 75.7 82.4

Total 37.0 51.7 68.5 68.0 54.3 109.4

Source: Econometria S.A. using information from DANE.
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Table 4.11  Main Independent Variables Used in the Analysis

Investment climate Exposure to treatment
General features of  the 

fi rm
Macroeconomic 

environment proxies

 ■ Power outages
 ■ Availability of an overdraft facility
 ■ Effect of crime on fi rm activity
 ■ Time to get most recent ship-

ment out of customs
 ■ Average ranking of effi ciency of 

government service delivery

 ■ Treatment
 ■ Provider
 ■ Type of intervention
 ■ Exposure to treatment

 ■ Staff expenses
 ■ Operational expenses
 ■ Non-operational expenses
 ■ Hired staff
 ■ Assets

 ■ Year of the observation

Commerce and services fi rms exhibit the same pat-
tern with assets as they showed on sales (Table 4.8). In 
the industry sector, however, treated fi rms start with 
assets worth half as much as the control fi rms, but 
fi nish the period larger than control fi rms on average.

Looking at the average number of employees by 
sector of activity (Table 4.9), treated commerce and 
services fi rms have more workers than the control 
group, while manufacturing treated fi rms start 
slightly smaller but grow to be slightly larger than 
the controls. 

Another variable of interest is how many years the 
fi rm has been doing business. On average fi rms 
have been in operation for almost 20 years (Table 
4.10). Commercial fi rms are older on average and 
service fi rms younger. There is virtually no differ-
ence between treated and untreated fi rms, except 
for the industry sector.

5. Methodology

The objective of any SME support program is to 
strengthen the fi rms involved in the program by 
improving competitiveness and productivity. In 
Colombia, the capacity FOMIPYME and other 
support programs to have a positive infl uence on 
intervened fi rms can be measure through the fol-
lowing variables: sales, jobs, salaries and produc-
tivity. The manufacturing sector would have two 

additional dimensions to measure: export capacity 
and investment in research and development. The 
four major groups of variables expected to have 
an effect on the outcome variables included: i) 
investment climate; ii) exposure to treatment; iii) 
general features of the fi rm; and iv) macroeconomic 
environment proxies (Table 4.11). 

The proposed methodology is based on the com-
parison of two groups of fi rms, treatment and 
control, the former composed by fi rms that were 
part of any support program or activity and the 
latter by fi rms that were not. This then allows us to 
estimate the effects attributed to support programs, 
FOMIPYME in particular. In order to do this, we 
use information that gives us a picture of the fi rms’ 
situation before the intervention, and also of the 
performance of each fi rm each year after the pro-
gram. In this way, we are able to observe changes 
over time in the defi ned variables.

Methodology for the Impact Estimation

The methodology used in the impact estimation 
is based on two complementary approaches. The 
fi rst method, propensity score matching (PSM), is 
used to identify an adequate control group. Since 
the selection of the treatment fi rms is not random, 
we sought to guarantee the comparability between 
the two samples. The second method, a panel data 
analysis, is used to estimate the impact of the sup-
port program and identify the relevant variables 
that explain fi rm performance.

Selecting the control group requires carrying out 
an analysis of the variables that characterized the 
totality of fi rms before the program. Since not every 
fi rm has complete information for all the years 
analyzed, the PSM is carried out each year, which 
means that the control group varies for each year.

PSM estimates a fi rm’s probability of participat-
ing in the program independently of whether the 
fi rm was actually a benefi ciary or not, as a func-

Table 4.10  Average Years Doing Business by Sector

Sector
Firm Status

Total
Control Treated

Commerce 22.3 21.8 22.0

Industry 14.2 18.7 16.7

Services 13.1 13.2 13.1

Total 19.7 20.1 19.9

Source: Econometria S.A., using information from DANE.

Source: Econometria S.A.



IM
P
A

C
T

 E
V

A
L

U
A

T
IO

N
 O

F
S

M
E

 P
R

O
G

R
A

M
S

 I
N

 L
A

C
66

C
H

A
P

T
E

R
 4

tion of a set of observed variables. The fi rst step is 
to establish the probability of participation as the 
matching criterion between benefi ciaries and non-
benefi ciaries. As there are a wide range of variables 
that characterize these fi rms, it is necessary to 
reduce these variables to one scalar p(x) in order to 
make the matching possible. The propensity score, 
defi ned as the conditional probability to become a 
benefi ciary, given a set of observables characteris-
tics X, is expressed in this way:

( ) = ( =1 | = )= ( | )

Where, X is a vector of individual and context 
characteristics 

={1  if the irm is a bene iciary
          0, otherwise

Rosebaum and Rubin43 (1983) showed that if the fact 
that a fi rm is treated or not is random in the neigh-
borhood defi ned by the multi-dimensional vector X, 
it is also random in the region defi ned by the scalar 
p(X). It follows that the average treatment effect on 
the treated (ATT) can be identifi ed by:

= [ 1− 0] = [ [ 1− 0|  ( )]]
And 

[ 1 | ( ), =1]− [ 0| ( ), =0]= [ 1− 0| ( )]]

Therefore the impact can be readily estimated by a 
mean difference between treated and controls in the 
area of common support for the propensity score.

The problem with the propensity score is that it 
does not allow for selection on unobservables. To 
deal with this, we can estimate the impact in fi rst 
differences. This is the same as computing the 
difference-in-difference estimator using PSM to 
match treated and control fi rms.

Although the use of PSM to measure the impact of 
an intervention while accounting for the selection 
on observables is widely available in the literature, 
it does not allow us to fully exploit the features of 
our panel data. The main benefi t derived from this 
methodology is to select control group members 
that closely match each of the treatment fi rms and 
run panel regressions later.

The panel data has the feature that the treatment 
does not occur in a specifi c year, but a fi rm decides 

43  Rosenbaum, P.R., and D.B. Rubin (1983) “The Central Role of the Propensity 

Score in Observational Studies for Causal Effects”, Biometrika 70(1), 41-55.

whether to enter or not several times during the 
period of analysis. Starting from 2002, the fi rst year of 
the program, every year the fi rm has the possibility 
to enroll in the program. To deal with this feature we 
choose one year for every fi rm in the panel to run the 
PSM.44 In order to do this we partition the database in 
two groups: ever-treated (fi rms that enter a program 
during the period 2002-2006) and never-treated (fi rms 
never participating in any program throughout the 
panel). For the former group we keep the year of 
treatment and for the latter we use the fi rst year, 
between 2002 and 2006, the fi rm enters the panel. The 
unique score derived from the methodology is used 
then to defi ne a common support for the analysis.

We run panel regression models regressing the 
dependent variable against different covariates, 
including a dummy that accounts for the treatment. 
We use the results of the PSM to isolate the effect 
of the program, replicating the distribution of the 
treated on the control group. 

We model the intervention using two different 
sets of variables. A fi rst variable (Dit) identifi es 
if the fi rm has been treated, and a set of dummy 
variables (TSk), one per each year k since the fi rm 
has been treated, account for the dynamics of the 
intervention, since we are aware that it is likely that 
the effect takes time to materialize.

Our model can be described by the following set of 
equations:

= + +⅀
k

   + +

= +

Where Xit is a set of fi rm attributes (size, region, sector 
of activity) and εit is the error term composed by a 
fi rm specifi c error vi and a purely stochastic compo-
nent uit. Our task is to consistently estimate the coef-
fi cients α and γ while eliminating any bias derived 
from selection on observables and unobservables. 

44  To run the PSM procedure while dealing with a moving year of entry, we investigated 

several alternative methodologies. We fi rst ran a probit regression on all the fi rms 

having year of treatment equal zero. This set includes all the control fi rms and the 

treated in the year before treatment. The year of the observation was included 

among the covariates to control for the macroeconomic environment or year-specifi c 

features driving enrollment in the program. We computed a comparable score for 

every observation and defi ned a unique common support. A second approach ran a 

separate probit for each year since the program began between the fi rms that enroll 

in the year and all the control fi rms available, and computed a common support for 

each period. Theoretically this approach is more robust since it is more likely that the 

drivers of enrollment change from year to year. Lastly, we proposed a combination 

of both approaches, running two separate regressions, one for 2002 and the other 

for the 2003-2006 period. This allows for some variation on the coeffi cients and 

deals with the scarcity of data due to the fact that most treated fi rms entered during 

the fi rst year of the program. This third methodology was the one fi nally chosen
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As is noted in the impact evaluation literature, 
the more important challenge in this sort of 
evaluation is to represent the counterfactual in 
a credible way. The specifi c features of our data 
give us the opportunity to work in this direction, 
exploiting all the present dimensionalities. Under 
the assumption that the underlying time effect is 
the same for both treated and non-treated, both 
random and fi xed effects models can identify the 
impact coeffi cients.

For the model without exposure effect, where we 
don’t take into account the length of time since the 
fi rm was treated, we see that:

[ 0 | 0 =0, 0 , = ] = 0 +
[ 0 | 0 =0, 0 , = +ℎ]= 0 +ℎ+ +ℎ
[ 1 | 1 =0, 1 , = ]= 1 +
[ 1 | 1 =1, 1 , = +ℎ]= 1 +ℎ+ + +ℎ

Therefore the DID estimator, under the hypothesis 
of parallel trends, would be:

= [ 1 | 1 =1, 1 , = +ℎ]− [ 1 | 1 =0, 1 , = ]
−{ [ 0 | 0 =0, 0 , = +ℎ]− [ 0 | 0 =0, 0 , = ]}

When we include the time effect:

[ 0 | 0 =0, 0 , = , =0]= 0 +
[ 0 | 0 =0, 0 , = +ℎ, =0]= 0 +ℎ+ +ℎ
[ 1 | 1 =0, 1 , = , =0]= 1 +
[ 1 | 1 =1, 1 , = +ℎ, =1]= 1 +ℎ+ + +ℎ+

Consequently, under the same hypothesis as the 
previous case:

+ = [ 1 | 1 =1, 1 , = +ℎ, =1]− [ 1 | 1 =
0, 1 , = , =0]−{ [ 0 | 0 =0, 0 , = +ℎ, =0] 

− [ 0 | 0 =0, 0 , = , =0]}

Here the effect after k years of receiving treatment 
would be sum of α and γk, therefore it is not pos-
sible to disentangle the overall and time effect. This 
has to be taken into account when interpreting the 
regression results.

Finally, to include several types of interventions we 
include a set of dummy variables for each program 
type j.

= +⅀
j
   +⅀

j
⅀

k
   + +

In our case since we have j=2, one set of dum-
mies if the fi rm participated in FOMIPYME and 
the other if the fi rm was part of any other support 
program.

Before participation we have:

[ 0 | 0 =0, 0 , = , =0;∀ , ] = 0 +
[ 1 | 1 =0, 1 , = , =0;∀ , ] = 1 +

If the fi rm is belongs to the control group in period 
T + h:

[ 0 | 0 =0, 0 , = +ℎ, =0;∀ , ] = 0 +ℎ+ +ℎ

If the fi rm is part of program j=J and doesn’t 
belong to program I:

[ 1 | 1 =1, I
1t=0, 1 , = +ℎ,  = 1,  = 0; 

≠ , ≠ ] = + 1 + +ℎ+

Therefore the impact of program J after K periods 
of enrollment:

+ = [ 1 | 1
 =1, 1

 = 1, 1 ,  = +ℎ,  =
1,  = 0; ≠ , ≠ ]
− [ 1 | 1 =0, 1 , = , =0;∀ , ]
−{ [ 0 | 0 =0, 0 , = +ℎ, =0;∀ , ]
− [ 0 | 0 =0, 0 , = , =0;∀ , ]}

And the impact, after K periods of enrollment, of 
participating in program J instead of program I:

+ − +
= [ 1 | 1

 = 1, 1
 = 0, 1 ,  = +ℎ,  = 1,

 =0; ≠ , ≠ ]
− [ 1 | 1

 = 0, 1 , = ,  = 0;∀ , ]
−{ [ 1 | 1

 = 0, 1
 = 1, 1 ,  = +ℎ,  = 1,

 =0; ≠ , ≠ ]
− [ 1 | 1

 = 0, 1 , = ,  = 0;∀ , ]}

6. Estimation and Results

We present two different types of results: impact 
results and results of the qualitative analysis. The 
impact analysis centers on each of the outcome 
variables defi ned, using both PSM and panel 
regressions. The qualitative analysis complements 
the results found via the quantitative approach. 

Support Program Impact Estimation

In this section we present the results of the PSM 
as well as the results of the impact estimation for 
the result variables: sales, job created, productivity 
and wages increases. For the segment of fi rms of 
the manufacturing sector we also include outcomes 
regarding export capacity and research and devel-
opment investment.
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Propensity Score Matching

Before moving on to the estimations, it is impor-
tant to fi rst establish what information fi rms use 
when deciding whether to join the program or 
not. We assume that fi rms make this decision with 
the information of the previous year in mind. For 
treatment fi rms, every observation a year after the 
start of treatment is discarded, meaning that they 
will not be part of the baseline for the PSM. The 
fi rm/year when the treatment started is included 
in the treatment group and the years before that in 
the control group. For the control variables, we use 
every fi rm/year observed after 2000.

We also pose some hypotheses on what drives the 
fi rms to enter the program, to be contrasted against 
our data taking into account the preliminary fi nd-
ings during the dataset description, the evidence 
previously gathered during the FOMIPYME impact 
evaluation and what was expected before this 
evaluation. 

1) Region is an important variable, since 
joining the program during a given year 
depends on the availability of such an 
intervention in the region where the fi rm 
resides. Data limitation doesn’t allow us 
to account for the supply of programs and 
interventions. We use sector of activity and 
region as proxies.

2) Firm performance could also be important 
in conditioning participation in a program. 
As noted in a recent World Bank workshop, 
“one concern about the impact of SME 
programs is that they attract growing or 
well-performing fi rms (or fi rms that plan to 
export) so that part of the returns (growth or 
exports) to participation is actually due to 
their pre-participation unobserved produc-
tivity attributes.”45 Including performance 
measures in our analysis accounts for this 
behavior.

3) Another important issue, which is clear 
from the telephone survey, is that fi rms 
mainly join the program after an invitation 
from the operator. The relationship between 
the management of fi rms and operators will 
be explored during the qualitative analysis. 
However, the longer a fi rm has been in the 

45  World Bank. “Conclusions and Next Steps from Workshop on Impact 

Evaluation of SME Programs in Latin America,” March 16, 2009.

market, the more likely that it establishes 
a relationship with associations, commerce 
chambers and other institutions that could 
be FOMIPYME operators.

4) Some programs could be specifi c to a fi rm’s 
sector or size, so it is essential to control for 
these variables.

Below are the results of the probit regression used 
to identify the variables that drive enrollment in the 
programs (Table 4.12). For every observation (year/

Table 4.12  Propensity Score Matching Results

Variable
Coeffi cient

b/se

Commerce
 

0.1314

(0.17)

Services
 

-0.5162*

(0.1611)

Medium size fi rm
 

0.4241*

(0.1419)

Large size fi rm
 

0.9311*

(0.2339)

Andean region
 

0.1987

(0.1627)

Pacifi c region
 

0.1072

(0.1961)

Antioquia region
 

0.1152

(0.1688)

L.Ln_sales
 

-0.1675*

(0.0516)

L.D.Ln_sales
 

-0.2647

(0.2003)

L.D.ln_employment
 

0.0402

(0.2157)

Age: 10 - 19 years
 

0.3004*

(0.1482)

Age: 20 - 29 years
 

0.3725*

(0.163)

Age: 30 - 39 years
 

0.0523

(0.1911)

Age: 40+ years
 

0.1196

(0.2214)

Constant
 

1.948*

(0.715)

Source: Econometria S.A., using information from DANE.
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Source: Econometria S.A., using information from DANE.

fi rm), the dependent variable is a dummy taking 
the value of 1 if the observation is treated during 
this year, 0 if untreated during the period of analysis 
(2002-2006) and missing if treated in a different year. 
As discussed, we run a “cross-section” PSM proce-
dure to deal with the lack of a single year of entry 
and assign a unique score for each fi rm in the sample.

In general, the results reject our hypothesis that 
one of the main drivers of enrollment is the supply 
of programs. We does not see any evidence that 
region affects which fi rms enter the program, 
although services fi rms tend to enroll less. We also 
note that fi rms that have been doing business for 
10 to 29 years are more prone to join the program. 
Productivity does not have any notable effect on 
enrollment, but smaller fi rms (in terms of sales) 
tend to enroll more.

Using the results from the PSM, we generate 
common support over which we will carry out 

Table 4.13  Common Support

Treated
Common Support

Out In Total

No
95 259 354

26.8% 73.2% 100%

Yes
137 331 468

29.3% 70.7% 100%

Total
232 590 822

28.2% 71.8% 100%

Figure 4.2  Distribution of Propensity Score and Region of Common Support

Propensity Score

Untreated: off support

Treated

Untreated: On support

0.2 0.4 0.6 0.8

Table 4.14  Estimated
Impact Via PSM (2002)

Variable
N. 

treatment
N. 

control
ATT

Std. 
Err.

t

Ln Sales 287 131 -0.115 0.216 -0.533

Ln Employ 287 131 0.02 0.132 0.152

Ln Sales/
Employ

287 131 -0.135 0.146 -0.923

Ln wages 287 131 -0.033 0.072 -0.463

Ln Exports/
Sales

287 27 -0.489 0.454 -1.077

Ln Invest-
ment in R&D

287 53 0.291 0.468 0.62

Source: Econometria S.A.

Table 4.15  Estimated Impact 
Using PSM in Differences (2002)

Variable
N. 

treatment
N. 

control
ATT

Std. 
Err.

t

d.Ln Sales 287 131 -0.146 0.112 -1.306

d.Ln Employ 287 131 -0.022 0.078 -0.279

d.Ln Sales/
Employ

287 131 -0.124 0.088 -1.402

d.Ln wages 287 129 -0.011 0.041 -0.281

d.Ln Ex-
ports/Sales

242 25 0.298 0.242 1.229

d.Ln Invest-
ment in R&D

242 24 0.667 0.74 0.902

Source: Econometria S.A.

Source: Econometria S.A. 
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Source: Econometria S.A., using information from DANE.

the analysis. Table 4.13 and Figure 4.2 present the 
percentage of fi rms that fall in and out the support 
and the distribution of the p score over the support, 
for both treatment and control fi rms.

When comparing Figure 4.2 with Table 4.13, note 
that while 26.8 percent of the treated fi rms are out-
side the common support, the fi gure doesn’t show 
any of those fi rm left out of the analysis. The reason 
is that some fi rms didn’t have enough years of 
information to run the PSM, and therefore they had 
to be excluded. We use the remaining 590 fi rms (259 
treated and 331 controls) in the rest of our models.

As a fi rst approach to measure the intervention 
impact, we use the computed score to match each 
of the treated fi rm to the most similar control fi rm 
available, using what is known as near-neighbor 
matching. The results do not indicate any signifi -
cant impact on the different outcome variables.

To control for unobservable characteristics, we 
take the fi rst difference of the outcome variables 
and again use nearest-neighbor matching. The re-
sults using this technique also found no signifi cant 
impact (Table 4.15). Most likely this means that 
near-neighbor matching does not fully exploit to 
exploit the panel structure of our data. The panel 
regressions tell another story, as described below.

Panel Data

In this section we use a panel data model to assess 
the effect of the support program on sales, number 
of jobs created, improved productivity and higher 
wages. Since we only have data on exports and 
investment in R&D for the industry sector, we 
run a separate analysis on this topic. We run our 
regressions over the identifi ed common support to 
estimate the effect of the treatment on every treated 
fi rm. We also estimate the intensity effect of the pro-
gram, including the impact of the number of years 
since the fi rm was treated, the number and types of 
interventions and investment climate variables. 

We take as a starting point a simple model (model 
1) where the only impact covariate is the treatment 
variable, which takes a value of 1 when the fi rm 
is treated and afterwards, and 0 otherwise.46 We 
continue with a model that includes a dummy for 
the year of the observation to control for the mac-
roeconomic environment (model 2). We conclude 
with a regression containing a variable accounting 
for the time since treated (model 3). In a fi rst stage, 
presented below, we estimate the effect without 
differentiating by the type of intervention. In a sec-

46  This variable is identifi ed in the regressions as any_program.

Figure 4.3  Estimated Outcomes for Treatment and Control Groups
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Table 4.16  Panel Regression Coeffi cients

Model
Impact 
variable

BETWEEN EFFECTS FIXED EFFECTS

Log of 
Sales

Log of 
employment

Log of 
sales over 

employment

Log of staff 
expenses over 
employment

Log of 
exports 

over 
sales

Log of 
investment 

in R&D

Log 
of 

Sales

Log of 
employment

Log of 
sales over 

employment

Log of staff 
expenses 

over 
employment

Log of 
exports 

over 
sales

Log of 
investment 

in R&D

b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se

Model 1

any pro-
gram

-0.321* 0.022 -0.337* -0.037 -0.153 -0.302+ 0.051* 0.168* -0.118* -0.169* 0.242* 0.258+

(0.13) (0.05) (0.11) (0.06) (0.28) (0.18) (0.02) (0.02) (0.02) (0.02) (0.08) (0.14)

Model 2

any pro-
gram

-0.299* 0.01 -0.310* -0.025 -0.258 -0.254 -0.01 -0.005 -0.008 -0.019 0.256* 0.102

(0.13) (0.05) (0.11) (0.06) (0.3) (0.19) (0.02) (0.02) (0.03) (0.02) (0.1) (0.19)

Model 3 

any pro-
gram

-1.487 -0.446 -1.625 -0.507 0.199 0.857 -0.046 0.009 -0.054 -0.083* 0.526* 0.208

(1.93) (0.7) (1.69) (0.8) (1.53) (0.73) (0.04) (0.04) (0.05) (0.04) (0.19) (0.29)

time 
since==1

1.849 0.749 1.498 0.794 -0.975 -1.289 0.039 -0.026 0.06 0.093* -0.323+ -0.208

(2.06) (0.76) (1.81) (0.87) (1.93) (0.9) (0.04) (0.04) (0.05) (0.04) (0.18) (0.28)

time 
since==2

1.016 0.125 1.422 -0.137 -0.652 0 0.049 -0.026 0.071 0.093* -0.323+ -0.461

(2.13) (0.84) (1.87) (0.95) (1.78) (.) (0.05) (0.04) (0.05) (0.05) (0.19) (0.3)

time 
since==3

1.792 0.942 1.65 0.889 -0.058 -1.648+ 0.055 0.01 0.038 0.046 -0.112 0.227

(2.52) (0.8) (2.21) (0.91) (2.17) (0.93) (0.05) (0.04) (0.06) (0.05) (0.2) (0.28)

time 
since==4

0 0.331 0 0.793 0 -0.934 0.006 0 0 0 -0.201 0.204

(.) (1.39) (.) (1.58) (.) (1.01) (0.05) (.) (.) (.) (0.2) (0.3)

time 
since==5

0.964 0 1.868 0 -0.166 -1.181 0 -0.002 -0.004 -0.005 0 0

(3.58) (.) (3.14) (.) (2.08) (0.95) (.) (0.05) (0.06) (0.05) (.) (.)

Sample size 4517 4517 4498 4487 4495 972 1205 4517 4498 4487 4495 972

Source: Econometria S.A., using information from DANE.
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ond stage discussed later in this section we inves-
tigate if there are signifi cant differences between 
FOMIPYME and other types of interventions.

For each model, between and fi xed effects regressions 
are computed. The former can be thought of as a re-
gression in levels while the latter measures the effect 
in differences. We present both the mean predicted 
values for the outcomes of interest for the treatment 
and control groups47 (Figure 4.3) as well as the regres-
sion coeffi cients for all the models (Table 4.16). 

The between effects estimates fi nd negative coef-
fi cients for most of the variables, which is coun-
terintuitive. The only two signifi cant effects, both 
negative, are on sales and productivity (sales over 
employment) for both model 1 and model 2. This 

47  Figure 3 represents the predicted outcomes using model 3.

means that on levels, treated fi rms tend to sell less 
after enrollment, however it is possible that this is 
a problem of fi rm size. The fi xed effects model, by 
contrast, results in several signifi cant effects. Model 
1 (with no year dummies) fi nds positive effects on 
sales, employment and exports over sales, while 
the effect on the productivity proxy is negative. 
Once we control for the year of the observation 
(model 2), most of the effects disappear. Controlling 
for the years after treatment (model 3), we identify 
a positive effect on wages in the fi rst year two years 
of treatment, which turns negative after the second 
year. The manufacturing sector shows an overall 
positive effect on export as a share of sales increas-
ing over time48 and on investment in R&D, which 
have a big leap three years after the intervention.

48  Recall that the overall effect for year k of treatment is the sum 

of the treatment and year k after treatment dummies.

Table 4.17  Upper and Lower Bound Impacts

Variable Bound

Model 2 Model 3

Any 
program

Any 
program

Years since 
treated =1

years since 
treated =2

years since 
treated =3

years since 
treated =4

years since 
treated =5

b/se b/se b/se b/se b/se b/se b/se

Log of sales

Upper bound
-0.02 -0.051 0.029 0.045 0.054 0 -0.002

(0.02) (0.04) (0.04) (0.05) (0.05) (.) (0.05)

Lower bound
0.025 -0.001 0.017 0.069 0.024 0 -0.011

(0.02) (0.04) (0.04) (0.04) (0.05) (.) (0.05)

Log of
employment

Upper bound
0.022 0.033 -0.026 -0.024 0.022 -0.002 0

(0.02) (0.04) (0.04) (0.04) (0.05) (0.05) (.)

Lower bound
-0.014 -0.011 -0.016 -0.005 0.023 0 -0.004

(0.02) (0.04) (0.04) (0.04) (0.04) (.) (0.05)

Log of sales 
over employees

Upper bound
-0.005 -0.04 0.042 0.091+ 0 0 -0.014

(0.03) (0.05) (0.05) (0.05) (0.05) (.) (0.06)

Lower bound
-0.008 -0.04 0.043 0.049 0.028 -0.001 0

(0.03) (0.05) (0.05) (0.05) (0.06) (0.06) (.)

Log of staff
expenses over 
employees

Upper bound
-0.022 -0.081* 0.084+ 0.107* 0.029 0 -0.008

(0.02) (0.04) (0.04) (0.05) (0.05) (.) (0.05)

Lower bound
-0.024 -0.079+ 0.088* 0.075 0.035 -0.003 0

(0.02) (0.04) (0.04) (0.05) (0.05) (0.05) (.)

Log of exports 
over sales

Upper bound
0.264* 0.543* -0.364* -0.299 -0.123 -0.21 0

(0.11) (0.19) (0.18) (0.19) (0.2) (0.21) (.)

Lower bound
0.168 0.507* -0.407* -0.451* -0.158 -0.174 0

(0.1) (0.18) (0.17) (0.18) (0.19) (0.2) (.)

Log of
investment 
in R&D

Upper bound
0.11 0.411 -0.441 -0.582+ 0.041 0 -0.216

(0.19) (0.29) (0.29) (0.31) (0.29) (.) (0.3)

Lower bound
0.136 0.296 -0.254 -0.538+ 0.186 0.138 0

(0.19) (0.29) (0.28) (0.3) (0.29) (0.29) (.)

+ p<0.10, * p<0.05

Source: Econometria S.A., using information from DANE.
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Bound Estimates of Program Impacts

One of the main concerns about the way the impacts 
are computed is the existence of fi rms that exit the 
market. It is not possible to identify the fi rms that 
exit, since this kind of information is not available 
in the surveys reviewed, and therefore one cannot 
distinguish the exiting fi rm from a missing observa-
tion. As well, it can be the case that troubled fi rms 
that otherwise would have exited start treatment and 
avoid bankruptcy. Following Mckenzie and Wood-
ruff49 (2007), we trim the upper 5 percent of treated 
fi rms by productivity (sales over employees) for 
every year and run the panel data model to compute 
the lower bound. For the upper bound, we trim the 
lower 10 percent of the distribution of treated fi rms 
and run the models. In general there isn’t much 

49  McKenzie, David and Christopher Woodruff (2007) “Experimental Evidence on 

Returns to Capital and Access to Finance in Mexico”, Mimeo. World Bank.

difference between the computed bounds and the 
impact estimates (Table 4.17). This indicates that at 
least for these variables, the results are very robust.

Total Factor Productivity Equations

Following Escribano and Guasch50 (2005), we esti-
mate a broader measure of productivity, taking into 
account different productivity factors, as opposed 
to our previous measure of sales per worker. An 
important caveat to this exercise is the fact that we 
can’t extract real production from the surveys, and 
therefore we have to work with sales at constant 
prices as a proxy for production.51 Among the as-

50  Escribano, A. and Guasch, J.L. (2005) “Assessing the Impact of Investment 

Climate on Productivity using Firm Level Data: Methodology and the Cases 

of Guatemala, Honduras and Nicaragua.” WPS # 3621, World Bank.

51  Changes in prices within the industry and invento-

ries can make sales differ from production.

Table 4.18  Impacts on Total Factor Productivity

Variable

TFP1 TFP 2

BE FE BE FE BE FE BE FE 

Model 1 Model 1 Model 2 Model 2 Model 1 Model 1 Model 2 Model 2

b/se b/se b/se b/se b/se b/se b/se b/se 

Any program -0.12 0.127* -1.693 0.137* 0.039 0.120* -1.519 0.128*

(0.2) (0.01) (1.62) (0.02) (0.19) (0.01) (1.56) (0.02)

Years since treated =1 0.844 0.004 1.023 0.006

(2.05) (0.03) (1.97) (0.03)

Years since treated =2 1.596 -0.115* 1.783 -0.109*

(2.68) (0.03) (2.58) (0.03)

Years since treated =3 -0.014 -0.016

(0.03) (0.03)

Years since treated =4 3.497 3.985

(2.88) (2.77)

Years since treated =5 2.509 0.106* 1.472 0.107*

(2.03) (0.03) (1.95) (0.03)

IC: Customs and trade regulations 0.962 -0.439* 0.95 -0.427* 0.89 -0.565* 0.827 -0.555*

(0.88) (0.14) (0.89) (0.14) (0.85) (0.14) (0.85) (0.14)

IC: Crime -1.077+ -0.975* -0.948 -0.957* -0.954 -1.020* -0.883 -1.003*

(0.61) (0.14) (0.62) (0.14) (0.59) (0.14) (0.59) (0.14)

Constant 14.967* 15.050* 14.950* 15.044* 14.896* 15.086* 14.893* 15.081*

(0.22) (0.04) (0.22) (0.04) (0.21) (0.04) (0.21) (0.04)

+ p<0.10, * p<0.05

Source: Econometria S.A.
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sumptions we make to deal with endogeneity, due 
to the fact of simultaneity, is the constancy of the 
input/output elasticities. We also assume that each 
fi rm faces a Cobb-Douglas production function, 
investment climate variables do not change over 
the years,52 and services and commerce fi rms do 
not use raw materials in their processes.

Two specifi cations of the total factor productivity are 
computed: the fi rst assuming that elasticities do not 
change across sector of activity (TFP1) and a second 
one allowing that kind of variation (TFP2). Al-
though we present both results, the hypothesis that 
the coeffi cients are equal across sectors is rejected for 
both the between and fi xed effects models, therefore 
in the rest of this section we focus on TFP2.

We account for the macroeconomic environment 
when including the year of the observation as a 
covariate. In a second step we regress predicted 
TFP against the treatment and investment climate 
variables (impact of crime, customs and trade 
regulation and court system) to gauge the impact of 
those covariates. However we were forced to drop 
the perceived impact of the court system because 
the estimated sign was counterintuitive.

While the treatment had no signifi cant impact on 
levels (between effects model), the effect on differ-
ences is large and positive (0.128 for TFP2 general 
effect) and varies depending the number of years 
in treatment (Table 4.18). The effect is dampened 
in the second and third year, but is signifi cantly 
increased in the fi fth year. It is also important to 
emphasize the signifi cant impact of the investment 
climate variables in all the equations, especially the 
impact of crime, since it is known that in regions 
outside the big cities, fi rms have a greater probabil-
ity of being blackmailed or in some way affected by 
the actions of crime organizations.

Fomipyme Versus Other Programs

This section tests for differential impacts by FOMI-
PYME and other programs. Since FOMIPYME is the 
largest support initiative, it is important to know if 
SMEs have taken advantage of the program, or if 
the fi nancial support given by the government ends 
up in programs available outside FOMIPYME.

Under this new set up we are comparing three 

52  This last assumption is necessary since the investment cli-

mate survey is only available for a single year.

different populations (treated FOMIPYME, treated 
by other programs, and the control group), not two 
as in the previous case. It follows that the common 
support we computed earlier doesn’t work here, 
and we have to look at the impacts in the intersec-
tion of the supports of all populations. Another 
problem is how to defi ne a unique p score under 
this setting. Although we still want every observa-
tion to fall in the common support in a year to be 
part of the analysis, there is no straightforward rule 
to defi ne a p score that complies with this assump-
tion. To be consistent with the previous defi nition, 
we take the minimum p score for the treated fi rms 
(FOMIPYME and other programs) and the maxi-
mum for the non-treated (Table 4.19). 

To gauge the difference in impact we include two 
sets of dummies, one for every type of program, 
and test if the associated coeffi cients are equal. 
Aside for the usual fi rm feature covariates and 
macroeconomic environment dummies, model 2 
includes a dummy variable to control when the 
fi rm enters each program. Additionally, model 3 
contains two sets of dummies, one for each pro-
gram, to control for the time spent in the treatment. 

In model 2 (not controlling for the time after treat-
ment), there are no signifi cant impacts except for 
the effect of FOMIPYME on increasing the share 
of exports on sales, which is not statistically differ-
ent from the effect of other programs (Table 4.20). 
However when we look at the richer model, differ-
ences start to appear. While there are no impacts for 
other programs except for a slight positive effect on 
productivity, FOMIPYME participants show a fall 
in sales, which in turn explains the fall in productiv-
ity (sales over employees). Those fi rms also tend to 
have decreasing wages. Both programs seem very 
good at enlarging the share of exports in sales, with 
no signifi cant difference between their coeffi cients.

Table 4.19  Firms Falling in the Common Support
(Two Different Treatments)

Type of program Common support

Out In Total

No program 23 290 313

 7.35% 92.65% 100.00%

FOMIPYME 5 114 119

 4.20% 95.80% 100.00%

Other program 4 190 194

 2.06% 97.94% 100.00%

Total 32 594 626
Source: Econometria S.A.



IM
P
A

C
T

 E
V

A
L

U
A

T
IO

N
 O

F
S

M
E

 P
R

O
G

R
A

M
S

 IN
 L

A
C

C
H

A
P

T
E

R
 4

75

Qualitative Analysis

The study used semi-structured interviews to 
gather in-depth information about specifi c topics 
related to SME support programs. For each fi rm we 
sought at least two informants. Interviewers noted 
not only the verbal responses but also the process 
used by each respondent to get to those answers. 
The process required the rigorous presentation of 
chosen question based on an analysis of themes, 
as well as fl exibility to address new information 
proposed by the informants. Every answer was 
registered.

We chose fi ve major topics for the interview:

1) What needs do the firms choose to ad-
dress by participating in a support pro-
gram?

2) How was the participation decision taken?

3) What do respondents think about the sup-
port program’s institutional offer?

4) Why do most of the identified effects take 
place in the first year of the intervention?

Table 4.20  Impacts by Type of Program

Impact 
variable

Model 2 Model 3

Sales
Staff 

employed
Sales per 
worker

Wages
Exports’ 

share
Sales

Staff 
employed

Sales per 
worker

Wages
Exports’ 

share

b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se

Fomipyme
0.008 0.016 -0.013 -0.017 0.300* 0.093+ 0.008 0.081 0.079+ 0.403*

(0.03) (0.03) (0.04) (0.03) (0.13) (0.05) (0.04) (0.06) (0.05) (0.2)

Time since==1
 -0.144* -0.008 -0.137* -0.088+ -0.14

 (0.05) (0.05) (0.06) (0.05) (0.21)

Time since==2
 -0.173

 (0.22)

Time since==3
 -0.045 0.045 -0.091 -0.115*  

 (0.06) (0.05) (0.07) (0.06)  

Time since==4
 -0.089 0.006 -0.097 -0.137* -0.125

 (0.06) (0.05) (0.07) (0.06) (0.24)

Time since==5
 -0.125* 0.009 -0.138+ -0.155* 0.191

     (0.06) (0.05) (0.07) (0.06) (0.24)

Other program
-0.035 -0.021 -0.021 -0.009 0.184 -0.084 0.01 -0.098 -0.064 0.500*

(0.03) (0.03) (0.03) (0.03) (0.12) (0.06) (0.05) (0.07) (0.05) (0.25)

Time since==1
 0.097 -0.04 0.135+ 0.097 -0.405

 (0.06) (0.06) (0.07) (0.06) (0.25)

Time since==2  0.01 -0.035 0.042 0.032 -0.267

 (0.06) (0.06) (0.07) (0.06) (0.26)

Time since==3
 0.031 -0.038 0.065 0.035 -0.283

 (0.06) (0.06) (0.08) (0.06) (0.28)

Time since==4
 -0.008 -0.084

 (0.06) (0.28)

Time since==5
 -0.004 -0.013 0.008  

 (0.07) (0.08) (0.07)  

Sample size 4376 4357 4346 4354 964 4376 4357 4346 4354 967

Statistics F (1,3767) F (1,3748) F (1,3737) F (1,3745) F (1,742) F (1,3759) F (1, 3740) F (1,3729) F (1,3737)  F (1,735)

Value 1.74 1.59 0.05 4.31 0.77 6.18 0 4.56 0.07 0.11

P-value 0.1878 0.2078 0.8233 0.0379 0.3808 0.013 0.9761 0.0327 0.7986 0.744

Source: Econometria S.A.



IM
P
A

C
T

 E
V

A
L

U
A

T
IO

N
 O

F
S

M
E

 P
R

O
G

R
A

M
S

 I
N

 L
A

C
76

C
H

A
P

T
E

R
 4

5) What respondents think about the effect on 
exports?

The participant fi rms identifi ed several areas 
susceptible to intervention, most of them related to 
the lack of a suffi cient working or human capital. In 
general fi rms mentioned that training is not an in-
tegral part of their policy, meaning that the decision 
about the participation is taken in a case-by-case 
basis or defi ned by the incumbent manager when 
they come across a good opportunity. The fi rms are 
usually constrained either fi nancially or in human 
resources, and the daily routine doesn’t allow for 
new implementations.

The participants recognized that some opportuni-
ties are missed since diffusion mechanisms are not 
adequate. Most of the time they learned about the 
program by being referred by another party. That’s 
probably the reason why the fi rms see a reduced 
public offer. Some other issues with the available 
programs are the use of them by some executors to 
offer products, and the fact that there is no innova-
tion in many of the subjects offered.

In areas where there is private sector interest in a 
given topic, the economic costs are usually high, 
and fi rms generally recognized that FOMIPYME 
helps make program demand and supply converge 
at least fi nancially. However they noted that pro-
gram executors should try innovative channels of 
communications to improve program outreach. 

Probably one of the most important features 
that executors often forgot in the view of fi rms is 
the diffi culties faced when going from theory to 
practice. Operators and executors cannot disregard 
the importance of follow up to consolidate the 
intervention changes. The lack of planning and 
the uncertainty about the future direction of the 
economy, which limits major investments, contrib-
ute to reduce the effects of the programs.

In general fi rms interviewed prefer to focus on the 
local market. They are afraid they do not have the 
particular skills to cope with the risks the export 
market poses, and see insurmountable barriers in 
tariffs, taxes and infrastructure. There’s also the 
perception that fi rms lack the size to compete in 
other markets, particularly against China. 

7. Conclusions

This research aimed to answer two main sets of 
questions. First, what kind of fi rms take part in 

support programs, and second—and more impor-
tant—what is the real effect of these programs, 
which programs perform better, and why.

Using a panel data analysis, we fi nd that fi rms that 
usually enroll in these programs are fairly young, 
and that services fi rms tend to have a lower enroll-
ment rate, probably due to the lack of a specifi c 
supply of programs aimed at this sector. The 
channel usually used by the fi rms to join is a direct 
invitation by the program operator rather than 
fi rms seeking out programs or learning about them 
from publicity, and enrollment is conditioned by 
the lack of a coherent programmatic offer. Promo-
tion mechanisms are widely considered inadequate 
by fi rms in different sectors.

We identify a series of effects of participation in 
FOMIPYME—the main government support pro-
gram for SMEs—on several outcome variables. 
Using a fi xed effects model that controls for program 
impacts over time, we identify a positive effect on 
wages in the fi rst year two years of treatment, which 
turns negative after the second year. The manufactur-
ing sector shows an overall positive effect on exports 
as a share of sales and on investment in R&D, which 
have a big leap three years after the intervention. 
Total factor productivity also shows a large and posi-
tive effect, which dampened in the second and third 
year but signifi cantly increases in the fi fth year after 
treatment. It’s worth noting that FOMIPYME’s effects 
on productivity are strongly impacted by investment 
climate variables, especially crime. These results 
remain robust after trimming the upper 5 percent 
and lower 10 percent of treated fi rms by productivity 
from the sample. However, when compared with 
fi rms participating in other available SME programs, 
FOMIPYME fi rms tend to do worse than their coun-
terparts in sales and productivity.

Overall, most of the impact is concentrated in the 
fi rst year of the intervention. When asked about 
this particular feature as part of the qualitative 
research, fi rms mentioned that this is probably due 
to the lack of follow up by the executors and a lack 
of long-run planning on the part of the fi rms. They 
recognize FOMIPYME as a good way to make the 
programs’ demand and supply converge at least 
fi nancially, however the executors have to innovate 
in the channels of communications to improve the 
outreach of the programs. As well, fi rms highlight-
ed that FOMIPYME programs could be strength-
ened by having executors show more awareness of 
the diffi culty fi rms face when moving from theory 
to practice in applying skills and information 
received in training programs.
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Annex 4.1 Telephone Survey Questionnaire

Taking into account the fact that the information collected in DANE’s survey does not include specifi c infor-
mation about support programs in the SME segment, we carried out a telephone survey on this topic. The 
questionnaire is presented below.

1) Is this fi rm participating or has participated in the FOMIPYME project?
2) From January 2002 did the fi rm take part in training activities, workshops, seminars or benefi ted from 

consultancies or support activities of any public or private organization?
3) This fi rm enrolled in this activities through:

a) Direct invitation from the organization.
b) A public call.
c) Through friends or acquaintances. 
d) Another reason.

4) For every training, seminar or worvkshop in which a worker of the fi rm participated, please answer:
a) What was the name of the seminar?
b) What topics was this seminar about?

i) Creating or registering a fi rm.
ii) Designing and improving products.
iii) Management.
iv) Production: machinery use, different ways to do tasks, improving the use of materials and inputs.
v) Sales, marketing or publicity, promotion, transportation and distribution.
vi) Workplace organization, storing and inventories.
vii) Associability: relationship with unions, cooperatives, social oversight organizations.
viii) Other topics not directly related with fi rm activities.

5) Did the training/ seminar/ workshop/ consultancy/ support activity include guided practice?
6) What year did the training/ seminar/ workshop/ consultancy/ support activity take place?
7) How many hours did the training/ seminar/ workshop/ consultancy/ support activity last?
8) Did you have to pay for the training/ seminar/ workshop/ consultancy/ support activity?
9) Approximately how much did you pay for the training/ seminar/ workshop/ consultancy/ sup-

port activity?
10) How would you rate the training/ seminar/ workshop/ consultancy/ support activity?

a) Good
b) Fair
c) Bad

11) From January 2002 did this fi rm obtain funds from a public or private organization?
12) These funds were:

a) A donation.
b) A loan
c) Other.

13) What was the size of the funding?
14) From January 2002 did this fi rm get any aid in kind from a public or private organization?
15) What kind of aid did the fi rm get?

a) Computer programs.
a) Equipment, machinery, spare parts or tools.
a) Materials (books, booklets, user guides) or inputs.

16) Did you have to pay for part of the aid in kind?
17) Approximately what was the amount?
18) From January 2002 did this fi rm engage in one of these activities?

a) Assisted to showrooms to buy inputs or sale products.
b) Visited other fi rms to use machinery, get to know its working

procedures or learn some work technique.
19) Did you have to pay to take part in these activities?
20) Approximately what was the amount?
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Annex 4.2 Telephone Survey Results

Some 42 percent of the fi rms completed the survey (with more than 80 percent answered), and less than 1 
percent of the surveys were returned incomplete (less than 80 percent of answers). The main reason for fi rms 
to drop out of the sample was telephone issues (line busy, out of service or wrong number), which accounted 
for 26.7 percent of the sample.

Out of 1,434 fi rms, 370 (25.8 percent) were lost due to issues with the main informant (not willing to answer, 
absent, busy or no response). Issues related to repeated observations, fi rms with no contact information or 
fi rms that no longer existed totaled 66 fi rms (4.6 percent).

Table 4.2.1 Telephone Survey Summary

Code and description of 
the result

First stage Second stage – control group fi rms Total by 
results

% Coverage
Treated fi rms Commerce Manufacturing Services

1.Complete 52 61 394 97 604 42.12%

2.Incomplete 2 1 5 3 11 0.77%

3.Rejected 7 15 109 17 148 10.32%

4.Absent Informant 7 7 36 6 56 3.91%

5.The fi rm no longer exists 9 1 6 2 18 1.26%

6.Line being fi xed, not work-
ing, unassigned or non existent

34 1 62 9 106 7.39%

7.Line busy or not answering 1 30 139 27 197 13.74%

8.Repeated number 
(same fi rm, same city)

2 1 36 2 41 2.86%

9.Busy informant, appoint-
ment missed by the informant

- 8 72 11 91 6.35%

10. Incorrect telephone number - 5 60 15 80 5.58%

11. No telephone line 7 - - - 7 0.49%

12. The survey was sent 
via email or fax but didn’t 
get an answer back

31 8 29 7 75 5.23%

TOTAL BY STAGE/ SECTOR 152 138 948 196 1434 100.00%

Source: Telephone Survey Econometria S.A. – March 2009.
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chapter 5

IMPACT EVALUATION OF SME PROGRAMS IN LAC

5CHAPTER Evaluating SME Support 
Programs in Mexico

1. Introduction

Microenterprises and SMEs make up 99 percent of 
enterprises in Mexico, employ about 64 percent of 
the workforce, and account for over 40 percent of 
GDP. Given the importance of SMEs in the econo-
my, governments in Mexico over the last 20 years 
have put in place a wide variety of SME support 
programs. An inventory of programs—an impor-
tant contribution of this study, as such information 
is not generally available—identifi ed 151 SME 
programs administered by different government 
agencies. 

How effective these SME programs have been in 
achieving their objectives is unclear. In Mexico, 
impact evaluations of SME programs are rare—
most are qualitative in nature and narrow in scope, 
either measuring benefi ciary satisfaction with sup-
port services or easily quantifi ed program coverage 
indicators. None take into account the complicated 
biases from unobserved fi rm heterogeneity and 
self-selection that plague efforts to measure the true 
impacts of program participation. 

This chapter uses econometric techniques to esti-
mate the net impacts of SME program participation 
on outcomes. Techniques used include regressions 
models with program participation indicators 
and controls for fi rm characteristics, propensity 
score matching techniques, and a generalization of 
difference-in-differences methods using pre- and 
post-program panel data adapted to the nature of 
our panel data. The panel data is created by linking 
SME program participation information (which 
identifi es the treatment and control groups) to a 
large panel of annual industrial surveys (1994-2005) 

maintained by Mexico’s National Statistics Offi ce 
(Instituto Nacional de Estadistica y Geografi a—
INEGI). Impacts are estimated at the agency level 
(groups of programs run by a given agency or 
ministry) and in selected cases by program, when 
data allowed for estimations to be carried out.

The chapter fi nds that program participation in 
certain types of SME programs is associated with 
higher value added, sales, export, and employ-
ment. The positive impact associated with fi rm 
participation in SME programs is strongest in the 
programs of the Ministry of Economy (ME) and the 
National Science and Technology Council (Consejo 
Nacional de Ciencia y Tecnologia—CONACyT). 
Our panel data allows us to identify the timing of 
the effects of program participation on outcomes. 
We fi nd positive and signifi cant impact for fi rms 
participating in SME programs that range from 5 
percent in value added to 6 percent in employment, 
among other outcomes. These results remain robust 
after trimming the bottom 5 percent of the treat-
ment group by productivity. Some of these positive 
effects materialize after the third or fourth year 
after exposure into the program. CONACyT’s fi scal 
support and technical innovation program had a 
positive and signifi cant effect, with an estimated in-
crease in value added of 14 percent and an increase 
in employment of 10 percent. The ME’s sectoral 
promotion program and the Environmental Audit 
Program also showed positive and statistically 
signifi cant impacts on fi rm performance.

The chapter is organized as follows. Section 2 
describes the many SME policies and programs 
in Mexico. The work presented in this section is 
unique, since information on SME program budget 
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and benefi ciaries is not easily available. Section 3 
reviews existing evaluations in Mexico. The evalu-
ations reviewed here are not exhaustive, but they 
do provide an overview of past evaluations of SME 
programs. Section 4 presents the data used in the 
analysis, which comes mainly from establishment 
surveys and includes information on many of the 
main programs and policies discussed in Section 
2. Section 5 discusses the methodology employed 
in the paper, which follows the approached used 
in the regional study suitable for fi rm panel data. 
Section 6 presents the results and indicates which 
programs and agencies have improved the perfor-
mance of SME programs through their interven-
tions. Section 7 offers conclusions and future lines 
of work.

2. SME Programs

From 2001 to 2006, the Government of Mexico in-
vested heavily on SME support programs, provid-
ing about US$80 billion to about 3.7 million SME 
fi rms (Table 5.1). As part of this study, an inventory 
of programs supporting SMEs was undertaken, as 
consolidated information is not available publicly. 
The inventory tallied 151 separate programs run 
by numerous different public agencies, some with 

overlapping mandates and target groups. Although 
the econometric study does not attempt to evalu-
ate the impact of all these programs, this section 
provides an overview of the goals, coverage and 
budgets of the main programs, as a contribution to 
assist further analysis and evaluation of Mexico’s 
SME supports. 

The development bank Nacional Financiera 
(Nafi nsa) contributed more than half of the total 
resources to SME programs and seemed to have a 
signifi cant coverage among fi rms. The Ministry of 
Economy (ME) comes second in terms of cover-
age, supporting more than one million fi rms, but 
providing less than 1 percent of the total SME 
resources. Banco Mexicano de Comercio Exterior 
(Bancomext) ranks second in terms of resources 
(about 43 percent of the total), however its pro-
grams covered less than 1 percent of the fi rms. 
The Ministry of Labor (Secretaria de Trabajo y 
Provision Social—STPS) supports about 6 percent 
of SME fi rms, but with a very low budget. On the 
other hand, CONACyT programs had a signifi cant 
budget but limited coverage among fi rms. An 
overview of the main characteristics of major SME 
programs in Mexico is provided below, and full 
analysis of the rules of operation of the programs 
is available upon request.

Table 5.1  SME Support Funds and Programs in Mexico: Summary of Results, 2001-2006

Institution Concept 2001 2002 2003 2004 2005 2006 Total

Ministry of 
Economy

Budget 
(Million USD)

94 150 94 91 168 185 782

Firms 70,136 86,142 142,514 286,191 299,731 N/A 884,714

Nafi nsa

Budget 
(Million USD)

1,718 3,774 5,939 8,278 10,566 13,137 43,412

Firms 90,574 230,442 353,428 429,136 562,722 877,103 2,543,405

Bancomext

Budget 
(Million USD)

5,512 6,993 6,177 5,423 5,392 4,952 34,449

Firms 1,628 1,807 1,202 751 533 N/A 5,921

Conacyt

Budget 
(Million USD)

44 64 65 107 304 393 977

Firms 150 422 480 583 917 1,146 3,698

Minstry of Labor

Budget 
(Million USD)

19 14 10 10 11 11 75

Firms 60,386 35,376 26,130 33,746 33,770 36,919 226,327

Total

Budget 
(Million USD) 7,387 10,995 12,285 13,909 16,441 18,678 79,695

Firms 222,874 354,189 523,754 750,407 897,673 915,168 3,664,065

*This table does not includes specific interventions of the institutions nor inter-institutional interventions such as the National Guarantee System.

Source: Bancomext (2006a and 2006b); Conacyt (2003, 2005, 2006 and 2007); Nacional Financiera (2002, 2003, 2004, 2005, 2006a and 2006b); Secretaria de Economia (2006c); and Secretaria del Trabajo y 

Prevision Social (2006).
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Nacional Financiera (Nafi nsa)

Nafi nsa is Mexico’s largest development bank. 
Traditionally focused on large industrial projects 
with direct subsidies, in the 1990s the bank started 
to shift increasingly towards smaller fi rms and 
second-fl oor operations, and in 2001 it underwent 
a deep restructuring to set SME support as its top 
priority. Nafi nsa provides credit and guarantees, 
training and technical assistance, and Internet-
based information services to SME fi rms. 

Ministry of Economy

From 2000 to 2006, ME substantially increased its 
budget for SME support programs, from US$22 
million to US$185 million, while coverage rose 
from 13,000 to 300,000 SMEs. 

In 2001, ME launched a strategy to promote SME 
competitiveness using four funds, which in 2004 
were merged into a single support fund for SMEs 
(Fondo PYME):

■ Fund to Promote the Integration of 
Productive Chains (Fondo de Fomento 
a la Integracion de Cadenas Producti-
vas—FIDECAP) sought to encourage 
and strengthen vertical and horizontal 
linkages of SME with other fi rms through 
subsidies for productive projects, indus-
trial infrastructure and the formation of 
Business Linking Centers (Centros de 
Vinculacion Empresarial). From 2001 to 
2006, FIDECAP and Fondo PYME sup-
ported 2,207 projects that benefi ted over 

597,000 fi rms, with a total investment of 
US$387 million.

■ Support Fund for Micro, Small and 
Medium Enterprises (Fondo de Apoyo 
para las Micro, Pequeña y Mediana 
Empresas—FAMPYME) was designed to 
increase the competitiveness of SME, with 
support mechanisms consisting of subsi-
dies for feasibility studies, training and 
consultancy services, as well as databanks 
and Business Linking Centers.

■ Support Fund for Access to Finance 
(Fondo de Apoyo para el Acceso al 
Financiamiento—FOAFI) and Fund for 

Table 5.2  Nafi nsa: Main Results 2001-2006

Year

Firms supported
Private sector credit 

(million USD)

Credit and guarantees
Business Development 
Program (training and 
technical assistance)

Electronic Information 
Services

Total SME Total

2001 N/A N/A N/A 90,574 1,718 2,684

2002 54,130 83,920 92,392 230,442 3,774 5,066

2003 90,566 158,377 104,485 353,428 5,939 7,615

2004 139,599 211,191 78,346 429,136 8,278 10,309

2005 397,179 99,366 66,177 562,722 10,566 12,886

2006 643,062 166,780 67,261 877,103 13,137 15,640

Total 1,324,536 719,634 408,661 2,543,405 43,413 54,199

Source: Nacional Financiera (2002, 2003, 2004, 2005, 2006a and 2006b)

Table 5.3  SME Funds and Programs from the 
Ministry of Economy: Main Results 1998-2006

Year
Budget

(million USD)
Firms

benefi ted

1998 9 4,332

1999 13 10,326

2000 22 13,081

2001 94 70,136

2002 150 86,142

2003 94 142,514

2004 91 286,191

2005 168 299,731

2006 185 N/A

Total 782 884,714

Source: Secretaria de Economia (2006c).
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the Program of Distribution Centers in 
the United States (Fondo de Programa 
de Centros de Distribucion en Estados 
Unidos—FOCOE) were two small and 
short-lived funds. The former sought 
to facilitate access to fi nance for SME 
through guarantee funds and fi nancial 
extension services, while the latter helped 
SMEs export to United States through 
training and consultancy services, mar-
keting, databanks, and other services. 

■ Sector Promotion Programs (Programas 
Sectoriales—PROSEC) of the ME provides 
tax breaks for fi rms in specifi c sectors to 
import certain goods used for manufac-
turing products approved by the ministry. 
The imported products should be used 
for the production of goods regardless of 
whether they are intended for the internal 
or external markets. 

When all of these funds consolidated, Fondo PYME 
kept most of their support mechanisms, within a 
single, less complicated operational scheme. Be-

tween 2001 and 2006, the total resources allocated 
to these funds rose from US$41 million to US$205 
million, and the number of supported SMEs went 
from 62,000 to 166,000 (Table 5.4).

ME manages other programs related to SME 
support, such as the National System of Business 
Incubators, which had a total of 308 institutions 
supporting fi rms, and the Program of Training 
and Modernization (Programa de Capacitacion y 
Apoyo Empresarial—PROMODE) to increase the 
competitiveness of small retailers (Table 5).

Another program run by ME is the Network of 
Centers for the Development of Business Compet-
itiveness and Regional Centers for Business Com-
petitiveness (CETRO-CRECE). This was created 
in 1996 to support Mexican SMEs development by 
identifying their needs and offering them the ap-
propriate tools to become competitive. During its 
fi rst years CETRO-CRECE was entirely fi nanced 
with federal funds. However, by 2003, its fi nancial 
structure had changed to 59 percent federal subsi-
dies, 30 percent from clients, 8 percent from other 
private entities and 3 percent from state and mu-

Table 5.4  Funds of the Ministry of Economy: Main Results 2001-2006

Fund
2001 2002 2003 Total

Firms Million USD Firms Million USD Firms Million USD Firms Million USD

FAMPYME 25,692 25 21,141 23 12,745 15 59,578 63

FIDECAP 36,342 16 23,107 60 24,594 125 84,043 201

FOAFI * * 23,362 15 48,917 18 72,279 33

FACOE * * * * 6,606 7 6,606 7

Total 62,034 41 67,610 98 92,862 165 222,506 304

 2004 2005 2006 Total

Fondo PYME 177,393 105 130,281 168 165,937 205 473,611 478

* The fund did not exist in the specified year.

Source: Secretaria de Economia (2006a).

Table 5.5  PROMODE: Main Results 2001-2006

 2001 2002 2003 2004 2005 2006 Total

Workers trained 91,240 176,506 146,142 156,014 192,875 94,431 857,208

Entrepreneurs trained 9,012 16,907 12,562 6,170 12,581 9,644 66,876

Instructors trained 2,593 1,512 1,492 1,246 1,433 404 8,680

Total individuals trained 102,845 194,925 160,196 163,430 206,889 104,479 932,764

Total SME benefi ted N/A N/A 16,528 18,889 17,691 19,113 72,221

* Data from 2001 to June 2006.

Source: Secretaria de Economia (2007c)



IM
P
A

C
T

 E
V

A
L

U
A

T
IO

N
 O

F
S

M
E

 P
R

O
G

R
A

M
S

 IN
 L

A
C

C
H

A
P

T
E

R
 5

85

nicipal governments. It is the largest institution in 
Mexico offering consultancy services and training. 
Other types of support mechanisms the network 
provides include elaboration of feasibility studies, 
marketing strategies, sector and fi nancial analyses, 
human resource studies, analysis and oversight 
of the productive process, management analysis 
and oversight, and business training. The CETRO-
CRECE network supported 29,466 fi rms between 
2001 and 2003 and the budget for the network 
during that period was 625.9 million pesos.

Lastly, ME runs the National Committee for 
Productivity and Technological Innovation 
(Comite Nacional de Productividad e Innovacion 
Tecnologica—COMPITE), which provides SME 
consulting and training services. The objective of 
the program is t o help SME to be more competi-
tive by increasing productivity and improving 
quality. COMPITE consultants use best-practice 
business development and management models 
to improve the management of fi rms. Between 
2001 and 2006, COMPITE supported close to 
50,000 fi rms, which had to pay part of the cost of 
the services (Table5. 6).

Bancomext

Banco Nacional de Comercio Exterior (Bancomext) 
is the country’s export-import development bank. 
Bancomext supports the participation of Mexican 
fi rms in global markets, providing fi nancing, train-
ing and technical assistance. Bancomext targets 
SMEs with export sales of up to US$20 million per 
year. The bank’s major support mechanism is direct 
medium and long-term credit to exporting fi rms. In 
addition, the bank offers direct and Internet-based 
information services about foreign markets and 
exporting procedures and requirements for Mexi-
can fi rms. The bank also promotes the participation 
of Mexican SMEs in international trade fairs to 
promote foreign investment in Mexico. Between 
2001 and 2006, Bancomext provided support to 
nearly 6,000 SMEs (Table 5.7).

Bancomext has two main programs: Crediexporta 
and the Technical Assistance Program (Programa 
de Asistencia Tecnica—PAT). Crediexporta is Ban-
comext’s most important fi nancing program mainly 
targeted to SMEs. The program has fi ve different 
modalities: (i) working capital, (ii) investment proj-

Table 5.6  COMPITE: Main Results 2001-2006

 2001 2002 2003 2004 2005 2006 Total

Services 12,949 13,226 14,192 12,512 16,901 1,338 71,118

SME 6,585 8,550 10,184 9,168 13,746 778 49,011

Hours 82,804 76,003 204,450 238,912 291,097 28,426 921,692

Participants 42,005 35,394 62,876 57,195 65,881 14,390 277,741

SME with ISO 9000 certifi cations 307 238 277 227 257 195 1,501

* Data from 2001 to June 2006.

Source: Secretaria de Economia (2007c)

Table 5.7  Bancomext: Main Results 2001-2006

Year
Resources mobilized (million USD) Firms benefi ted

Loans
Insurance and 

guarantees
Total SME Total

2001 4,893 619 5,512 1,628 1,716

2002 5,442 1,551 6,993 1,807 1,866

2003 5,435 742 6,177 1,202 1,257

2004 4,986 437 5,423 751 826

2005 5,254 138 5,392 533 584

2006 4,865 87 4,952 N/A N/A

Total 30,875 3,574 34,449 5,921 6,249

Source: Bancomext (2006a and 2006b)
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ects; (iii) buyer loans; (iv) guarantees; and (v) credit 
letters (a guarantee payment instrument). 

PAT subsidizes 50 percent of the cost of specialized 
consulting and technical services to help SMEs 
improve productivity and competitiveness in for-
eign markets. Some of the specifi c areas supported 
by the programs were international certifi cations, 
promotion materials, export business plans, and 
promotional campaigns abroad. From 2001 to 2005, 
the PAT channeled over US$9 million to more than 
7,000 fi rms, supporting exports of about US$500 
million. However, the budget of the program de-
creased from US$1 million to less than US$100,000 
between 2001 and 2005, and coverage dropped 
from 3,000 to 835 fi rms over the same period. 

CONACyT

CONACyT is a decentralized agency of the federal 
government responsible for science and technol-
ogy policies. The agency is in charge of promoting 
scientifi c development and technological mod-
ernization through human resources, the support 
of specifi c research projects and the diffusion of 
information about science and technology. Between 
2001 and 2006, CONACyT implemented several 
programs to boost technological capabilities of 
Mexican fi rms: 1) the Technological Moderniza-
tion Program (Programa de Modernizacion Tec-
nologica—PMT); 2) the Science and Technology 
Sectoral Fund for Economic Development; 3) the 
High Value-Added in Businesses with Knowledge 
and Entrepreneurs program (Alto Valor Agregado 
en Negocios con Conocimiento y Empresa-
rios—AVANCE); 4) Mixed Funds Program; 5) the 
Knowledge and Innovation Program (Programa de 

Conocimiento e Innovacion—PCI); 6) the Support 
Research and Development in Projects Program 
(Programa de Apoyo a Proyectos de Investigacion 
y Desarrollo Conjuntos—PAIDEC); and 7) the fi scal 
incentives program. These programs are detailed 
below.

The PMT was established in 2001 to provide fi scal 
credits up to 30 percent per year for fi rms that made 
investment in research and development. From 2001 
to 2006, PMT’s coverage increased from 90 to 738 
fi rms. In 2006, the program’s budget was US$873 
million, of which 40 percent was allocated to SMEs.

In 2002, CONACyT and ME created the Science 
and Technology Sectoral Fund for Economic De-
velopment to support technological innovation in 
products, materials and manufacturing processes. 
The fund supported fi rms in a variety of sectors 
with subsidies worth US$60 million to 911 fi rms 
from 2002 to 2005 (Table 9). Data are not available 
on the size of the fi rms supported by the fund.

Table 5.8  Fiscal Incentives: Main Results 2001-2006

Year

Large fi rms SME Total

Firms Projects
Incentives 

(million 
USD)

Firms Projects
Incentives 

(million 
USD)

Firms Projects
Incentives 

(million USD)

2001 60 315 32 90 233 13 150 548 44

2002 76 429 36 125 358 16 201 787 51

2003 102 508 30 143 150 16 245 658 46

2004 132 N/A N/A 225 N/A N/A 357 1,308 89

2005 202 N/A N/A 411 N/A N/A 613 2,083 275

2006 316 N/A N/A 738 N/A N/A 1,054 3,317 367

Total 889 N/A N/A 1,731 N/A N/A 2,620 8,701 873

Source: Conacyt (2003, 2005, 2006 and 2007)

Table 5.9  Science and Technology Sectoral 
Fund: Main Results 2002-2006

Year
Firms 

benefi ted

Investment through 
contributions 
(million USD)

Support from 
the Fund 

(million USD)

2002 221 270 13

2003 235 151 19

2004 197 126 11

2005 258 159 16

Total 911 706 59

Source: Conacyt (2003, 2005, 2006 and 2007)
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In 2003, CONACyT created the AVANCE program 
as a means to identify business opportunities and 
promote fi rms based on scientifi c or technological 
developments. Although small in size and resourc-
es, AVANCE has nine modalities: New Businesses, 
Entrepreneurship Fund CONACyT-Nafi nsa, 
Guarantee Fund, Patent Support, Technological 
Packages, Technology Transfer Offi ces, AVANCE 
Business Schools, Strategic Alliances and Innova-
tion Networks for Competitiveness, and Seed 
Capital. AVANCE’s coverage of SMEs increased 
from 29 fi rms in 2004 to 92 fi rms in 2006, with 
program resources growing from US$7 million to 
US$26 million over the same period (Table 5.10). 

Mixed funds are instruments to support scientifi c 
and technological development in states and mu-
nicipalities through trusts that are constituted with 
resources from the three tiers of government. These 
funds are promoted by an open national competi-
tion scheme and the selection is based on merit and 
quality. Categories include: (i) applied research; (ii) 
technological development; (iii) reinforcement of 
infrastructure; (iv) dissemination; (v) creation and 
consolidation of research groups and networks; 
and (vi) comprehensive projects.

PCI started its operations in 1998 with a budget 
of approximately US$500 million for 1999-2003. 
Of these resources, 61 percent was for supporting 
science, 17 percent for technology and 22 percent to 
establish linkages. The PCI contributed with 40 per-
cent of the resources and the World Bank fi nanced 
the rest. Its objectives were to promote Mexico’s 
science and technology system, to strengthen links 
between participants in the national innovation 
and to contribute to improved productivity, com-
petitiveness and economic growth. 

PAIDEC was created to improve cooperation 
between fi rms and institutions of higher education 
by encouraging fi rms to use available knowledge in 
research and industrial development projects. Eli-
gible research projects included: applied research, 
design and development of products, processes 
and development, and adaptation and improve-
ment of existing technologies. CONACyT granted 
up to 50 percent of fi nancial support to research 
projects, with a limit of US$250,000. Resources 
could be used for raw materials, consultancy ser-
vices, training, project-related travel, equipment for 
the project (with a maximum of 15 percent of total 
resources), salaries of researchers and technicians 

Table 5.10  AVANCE: Main Results 2004-2006

Year SME
Resources 

(million USD)
Large

Resources 
(million USD)

Total fi rms
Total resources 
(million USD)

2004 29 7 2 0.7 31 8

2005 46 13 2 0.8 48 14

2006 92 26 2 0.8 94 27

Total 167 47 6 2.4 173 49

Source: CONACYT (2003, 2005, 2006 and 2007)

Table 5.11  CIMO-PAC: Main Results 2001-2006

Year Workers trained
Firms benefi ted

Subsidies (million dollars)
Micro Small Medium Total

2001 333,474 47,705 7,911 4,770 60,386 19

2002 201,233 27,947 4,634 2,795 35,376 14

2003 210,746 26,130 0 0 26,130 10

2004 299,656 23,622 6,547 3,577 33,746 10

2005 279,725 11,620 12,222 9,928 33,770 11

2006 265,041 17,090 10,585 9,244 36,919 11

Total 1,589,875 154,114 41,899 30,314 226,327 75

Source: Secretaria del Trabajo y Prevision Social (2006)
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who participated in project patents, and acquisition 
of literature and databases.

The fi scal incentives program of CONACyT was di-
rected towards taxpaying fi rms that have invested 
in research projects and technology development 
in order to develop new projects, materials and 
processes. The main objective of this program was 
to increase the annual investment and spending 
of fi rms on those three items by allowing fi rms to 
recover up to 30 percent of their annual investment.

STPS

In 1998, Mexico launched the Integral Quality 
and Modernization Program (Calidad Integral y 
Modernizacion—CIMO), which was mainly an 
in-fi rm training program. The program was imple-
mented and administered by the STPS. In 2002, the 
program was decentralized to the states under a 
new name, Training Support Program (Programa 
de Apoyo para la Capacitacion—PAC). The pro-
gram provides subsidies to training and techni-
cal assistance to SMEs in order to enhance their 
productivity and welfare of workers. In 2009, PAC 
changed once again its design, and was renamed 
the Productivity Support Program (Programa de 
Apoyo para la Productividad—PAP).

From 2001 to 2006, CIMO-PAC trained about 1.6 
million workers, benefi ting more than 226,000 fi rms 
with an estimated annual budget of about US$11 
million (Table 5.11). The precise number of workers 
and fi rms which benefi ted from the program is not 
clear since they could apply several times to receive 
the courses and the subsidies. One trend worth 
noting is that PAC saw a decline in coverage of 
workers (21 percent), fi rms (39 percent) as well as 
resources (29 percent). 

Programs by Other Ministries and Agencies

Two notable SME-related programs run by other 
agencies include the National Environmental 
Audit Program (Programa Nacional de Auditoria 
Ambiental—PNAA) and the Labor Qualifi cation 
Certifi cation Council (Consejo de Normalizacion de 
Competencias Laborales—CONOCER). 

PNAA was created in 1992 under the supervision 
of the Federal Environmental Protection Attorney 
(Procuraduria Federal de Proteccion al Ambiente—
PROFEPA). This voluntary certifi cation program 
promotes environmental audits in fi rms in order 

to acquire knowledge about how their operations 
generate pollution and environmental risks, and 
how they could comply with environmental regula-
tions and apply best-practices. The program aims 
to improve the impact of fi rms on the environment 
and generate savings through a more effi cient use 
of raw materials and other inputs. At the end of the 
environmental audit, the fi rm signs an agreement 
including an action plan with the main activities 
and the time needed to make its processes more 
environmentally friendly. Between 2000 and 2006, 
PNAA initiated 4,147 audits, signed 2,285 action 
plans, initiated 7,390 investments, and granted 
1,773 “clean industry” certifi cates. 

CONOCER is an organization under the Ministry 
of Education (Secretaria de Educacion Publica—
SEP) that certifi es labor skills. It is conformed by 
workers, businessmen, educators, trainers and fed-
eral government representatives. CONOCER pro-
motes workers’ development through the evalua-
tion and certifi cation of their knowledge, abilities 
and skills. The main objective of CONOCER is the 
development and promotion of a skills certifi cation 
in order to establish general guidelines and defi ne 
technical rules related to labor skills. CONOCER 
offers three types of support mechanisms: (i) tech-

Table 5.12  Programs and Support Mechanisms

Program TAT MITD KIE FI FP BPO O

CIMO-PAC X

FIDECAP X X X

FAMPYME X X X X X

Fondo PYME X X X X X X

CETRO-CRECE X X X

COMPITE X

PROSEC X

PROMODE X X X

PAT X

CrediExporta X

PNAA X

Sector Funds X

Mixed Funds X

PMT X X

PCI X X

PAIDEC X X

Fiscal Incentives X X

CONOCER X



IM
P
A

C
T

 E
V

A
L

U
A

T
IO

N
 O

F
S

M
E

 P
R

O
G

R
A

M
S

 IN
 L

A
C

C
H

A
P

T
E

R
 5

89

nical rules for labor skills, (ii) evaluation instru-
ments, and (iii) certifi cation processes.

Summary and Overview of Mexico’s SME Programs

In sum, from 2001 to 2006 there was an important 
increase in public resources to support SME pro-
grams. During this period, agencies and programs 
increased considerably their coverage. Examples of 
such increase and expansion of programs include 
ME, CONACyT, Nafi nsa. However, other minis-
tries saw their SME resources decline in the same 
period, for reasons that are not entirely clear. One 
possible explanation is that STPS programs were 
decentralized to the states in 2001, thus reducing 
the federal fi scal burden. 

As is immediately apparent from this overview, 
Mexico has a huge array of programs involved in 
supporting SMEs in some way. This in itself is an 
important fi nding, and suggests that Mexico would 
do well to design a more coherent framework to 
orient resources more effi ciently and strategically, 
and avoid program overlap. As well, the lack of 
easily available information on program budgets, 
activities and benefi ciaries points to a need for 
improved consolidation of information on SME 
support, to improve the ability of policymakers to 
make evaluations and comparisons, and ensure 
that the country’s scarce fi scal resources are achiev-
ing the greatest possible impact. 

Among the various topics these programs ad-
dress are the following categories (Table 5.12): 

(i) technical assistance and training (TAT); (ii) 
modernization, innovation and technical develop-
ment (MITD); (iii) knowledge and information 
exchange (KIE); (iv) fi scal incentives (FI); (v) 
fi nancial products (FP); (vi) business promotion 
and opportunities (BPO); and (vii) other types of 
support (O). Because most programs have a broad 
set of objectives and types of support mechanisms, 
most programs fall in more than one category. 
This is important to bear in mind when discussing 
the evaluation strategy of this paper, and was an 
important factor in choosing to evaluate programs 
fi rst by agency and then, when data permitted, by 
individual program. 

3. Past Evaluations53

There are a few rigorous program evaluations 
of SME programs in Mexico. Most evaluations 
have focused on client satisfaction or program 
outcomes, such as the number of supports given 
to benefi ciaries. The variations in methodologies 
have made the comparison of results between and 
within programs diffi cult. Several external evalu-
ations of SME programs have been undertaken, 
with the evaluation methodology agreed upon by 
the supervising body and the external evaluators. 
For example, for FAMPYME and FIDECAP, the ME 
hired the National Polytechnic Institute (Instituto 
Politecnico Nacional—IPN) and the Economic 

53  World Bank (2007) includes a detailed review of evalu-

ations of SME programs in Mexico.

Table 5.13  Evaluation Studies in Mexico

Program Evaluated
Responsible 

agency
Evaluating institution Date completed Type of Analysis

CIMO STPS STPS 1995, 1997 Comparison with match fi rms

CIMO STPS Alduncin y Asociados 2002 Comparison with match fi rms

CIMO
CONOCER

STPS
STPS

World Bank
Grupo de Economistas y Asociados

2005
2001

Comparison with match fi rms
Comparison with match fi rms

COMPITE SE Lateral Investment Fund from IDB* 2003 Recipient views of program impact

CRECE SE IILUNAM 2003 Recipient views of program impact

FIDECAP SE IPN 2003 Recipient views of program impact

FAMPYME SE IPN 2003 Recipient views of program impact

PMT CONACyT CONACyT 2000 Recipient views of program impact

PAT BANCOMEXT BANCOMEXT 2000 Recipient views of program impact

PAIDEC CONACyT CONACyT 2000 Recipient views of program impact

*IDB—Inter-American Development Bank.
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Administrative and Social Research Center. For 
the evaluation of CETRO-CRECE, the ME commis-
sioned the Institute of Engineering at the National 
Autonomous University of Mexico (Instituto de 
Ingenieria de la Universidad Nacional Autonoma 
de Mexico—IIUNAM). 

Past program evaluations have varied considerably 
in design and methodology, in part due to vague 
legal requirements concerning the type of evalua-
tion required. The evaluation methodologies used 
can be categorized into three main groups in order 
of the statistical rigorousness of their designs (Table 
5.13): a) non-experimental evaluations (CIMO-PAC, 
CONOCER, and a recent terms of reference for 
Fondo PYME); b) operational evaluations (CRECE, 
FIDECAP, FAMPYME, and PAT); and c) case stud-
ies (PMT, PAIDEC and COMPITE). 

Early Program Evaluations

All four evaluations of CIMO-PAC (1995, 1997, 
2002, 2005) and the CONOCER evaluation can be 
characterized as non-experimental by their use of 
an ex-post matching to form comparison groups 
in order to isolate the causal impact of program 
participation. In all cases except CIMO-PAC’s 2002 
evaluation, random sampling was unnecessary 
because the universe of fi rms or workers meeting 
evaluation criteria were so few. 

In the 1995 and 1997 evaluations of CIMO, the 
control group was made up of 316 fi rms from 
the economic census that shared size, sector and 
location characteristics with those of the pilot 
treatment group. The treatment group consisted of 
all fi rms that entered the program in 1991 and 1992 
and remained registered in 1993. Though 442 fi rms 
met these criteria, only 248 contained the neces-
sary information for evaluation. This may have led 
to selection bias, because only the best-managed 
fi rms who kept organized records were used in the 
evaluations. This in turn could have led to overes-
timates of the effectiveness of the program. 

Similarly, the control group used in the CONOCER 
evaluation was selected from the same sectors of 
activity and region as the treatment group, with 
the intention of matching fi rm characteristics. The 
treatment group consisted of fi rms of those sec-
tors and regions in which the greatest number of 
labor competency certifi cates had been issued. The 
group was selected as such because in 2001 only 
a few sectors had completed the cycle of supports 
provided by CONOCER. 

In the CIMO-PAC 1995 evaluation, a series of 
regressions were run on productivity, employment 
and wages using dummy variables to isolate the 
effect of the program by sector, type of support and 
fi rm size. The CIMO-PAC 1997 analysis incorporat-
ed regression based on a Cobb-Douglas production 
function. In the case of CIMO-PAC 2002 evaluation, 
the analysis consisted of comparing the percentages 
of responses of the survey questions between the 
treatment and control groups. Cost-benefi t studies 
were also carried out in the CIMO-PAC evaluation 
(1995 and 1997). In each case the treatment and con-
trol groups were compared based on the unit cost 
per unit impact. Cost-benefi t indices were calcu-
lated based on impact measures divided by private 
and public costs associated with the program.

The evaluations produced mixed results in relation 
to program outcome and impact objectives. Some 
programs seemed to have more impact than others, 
and notable differences were found in the impact 
of fi rms of different sizes and in different sectors. 
For instance, the CIMO-PAC (1995) evaluation 
concluded that the treatment group’s employment 
increased 8.5 percent while the control decreased 
1 percent between 1991 and 1993. The CIMO-PAC 
(2002) evaluation concluded that while 16.5 percent 
of the treatment group’s sales were exported, the 
control group fi rms only exported 9.7 percent of 
their sales over the same period. The CONOCER 
evaluation found large differences in outcome indi-
cators between certifi ed and non-certifi ed work-
ers in the forestry and textile industries, but the 
differences were almost insignifi cant in the tourism 
industry. Thus, program performance may be tied 
to size and sector differences—an issue that should 
be the subject of further study.

Evaluations of both CIMO-PAC and CONOCER 
administered questionnaires to benefi ciaries 
and members of the control group. CIMO-PAC 
questionnaires collected quantitative information 
on personnel, payroll, training, fi xed assets, and 
inventories, as well as qualitative information on 
productive characteristics of the fi rms, market, 
organization, employment, remunerations, and 
training. The CONOCER questionnaires gathered 
socio-demographic characteristics, work experi-
ence and on-the job training for workers, as well as 
quantitative data on the production and employ-
ment of benefi ciaries. For workers, the evaluation 
focused on gathering indicators related to the 
objectives of the program such as increases in certi-
fi cation of labor competencies, wages, job mobility, 
increased skills, reduced turnover and improved 
working conditions. They also collected qualitative 
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data with regards to business performance, human 
resource management and labor competition. 

The qualitative surveys of CIMO and CONOCER 
indicated that most benefi ciaries are in general 
satisfi ed with the programs. However, these results 
differ between fi rms of different sizes and fi rms 
within different sectors. Medium-sized enterprises 
tend to be the most satisfi ed, while small and 
micro fi rms perceive that the program supports are 
insuffi cient. For instance, in the CIMO-PAC (1997) 
evaluation it was noted that while the benefi ts of 
the supports outweighed the costs for medium-
sized enterprises, costs outweighed benefi ts for 
small and micro fi rms. 

Evaluations of FIDECAP (2003) and FAMPYME 
(2003) also surveyed benefi ciaries to assess the im-
pact of the programs. Only 40 percent of FIDECAP 
fi rms said the program resources infl uenced their 
performance. The FAMPYME evaluation concluded 
that benefi ciaries were indifferent in their view of 
whether the program increased employment and 
production growth.

Panel Evaluations

Tan and López-Acevedo (2005) used panel data 
(1991-1996) collected by the STPS on two cohorts 
of CIMO participants and a control group, to 
evaluate more rigorously the net impacts of CIMO 
on SME performance. Two previous evaluations of 
CIMO by the STPS found seemingly contradictory 
results: evidence of improvements in intermediate 
outputs (worker training, production processes 
and adoption of quality control) but no or nega-
tive impacts on productivity. While these fi ndings 
may simply refl ect poor design and implementa-
tion, they may also be the result of self-selection 
of low-productivity SMEs into the program. The 
authors tested this hypothesis using difference-
in-difference methods (DID) to remove pre-inter-
vention productivity differences between groups, 
and found a sign reversal of the program impact 
coeffi cient, with CIMO participants now enjoying 
a 6-11 percent net performance gain in the 1994 to 
1996 period. 

In a second Mexico study, Tan and López-Acevedo 
(2007) evaluated CIMO, CRECE and COMPITE us-
ing three rounds of enterprise surveys (ENESTYC 
1995, 1999 and 2001) with information on program 
participation linked to annual panel industry 
surveys fi elded by INEGI. These data were used 
to identify different cohorts of the treatment and 

control groups matched on propensity scores of 
pre-program attributes. All three programs showed 
net gains on intermediate outcomes such as train-
ing, adoption of new technology and use of quality 
control methods. While improvements in these 
intermediate outcomes were supposed to translate 
into improved performance, the authors did not 
fi nd statistically signifi cant net gains in wages, 
export orientation or productivity. The authors 
concluded that greater attention to differential 
treatment “doses”—for example, more versus less 
training or type of consulting services provided—
larger sample sizes, and tracking benefi ciaries 
over a longer horizon may be needed to determine 
whether these interventions have the hypothesized 
positive performance impacts.

Evaluations in Progress

With respect to Fondo PYME, in 2009 a team from 
the Instituto Tecnologico de Monterrey (Mexico 
City campus) carried out the fi rst evaluation that 
included aspects of design, processes, perceptions 
and impacts (ITESM-CCM 2009). The evalua-
tion assessed the fund’s capacity to create and 
maintain formal fi rms and formal jobs, as well 
as its potential to increase productivity and sales 
for established fi rms, using a methodology based 
on data envelopment analysis. The study found 
positive impacts on the productivity of benefi ciary 
fi rms of about 4 percent on average one year after 
treatment with respect to non-benefi ciary control 
fi rms. Business incubators, business accelerators, 
supplier development, productive projects and 
seed capital were the support mechanisms with 
greater impact on productivity, in some case with 
more than 10 percent. Fondo PYME also showed 
positive impacts on sales of about US$19,000 in the 
year following treatment. The evaluation should 
be taken with reservation because of possible 
biases due to self-selection and unobserved fi rm 
heterogeneity that could have contributed to the 
positive results. As shown in Section 4, these 
biases could lead to over-estimating the impact of 
SME programs. 

Summing Up

There are wide variations in evaluation design 
and methodology, and few programs in Mexico 
have had impact evaluations, hindering the com-
parison of programs on the basis of their effective-
ness and effi ciency. Most of the evaluations have 
been quantitative, and in those cases with impact 
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evaluations there had been some doubts about the 
quality of the control group and the methodology. 
The most rigorous impact evaluation is by Tan and 
López-Acevedo (2005), but it was limited by small 
sample sizes and by the lack of more rounds of the 
panel in order to assess the effects of the interven-
tions over a longer time span. The present analysis 
represents an improvement over the previous 
impact evaluation study in terms of the methodol-
ogy and the information used. First, the present 
research uses a yearly panel over ten years, which 
provides more continuous information about entry 
and exit of fi rms. As well, a larger sample of fi rms 
participating in SME programs is available from 
the last round of the ENESTYC 2005 survey. Finally, 
a bounding methodology applied in the panel data 
allowed for testing the robustness of the impacts of 
programs to fi rm exit.

4. Data

The paper uses the National Employment Salary, 
Training and Technology (Encuesta Nacional de 
Empleo, Salarios, Capacitacion y Tecnologia—EN-
ESTYC) and Annual Industry Survey (Encuesta 
Industrial Annual—EIA) surveys maintained by 
INEGI to create the non-experimental panel dataset. 
The ENESTYC periodically surveys manufacturing 
fi rms with sample sizes of between 5,000 and 8,000 
establishments, fi elded in 1995, 1999, 2001 and 2005. 
In 2001 and 2005, the ENESTYC included a module 
of questions on participation in major government 
SME support programs. In 2005, INEGI also fi elded 
a Micro-ENESTYC survey with greatly expanded 
coverage of micro and small enterprises. The EIA 
is the annual manufacturing survey fi elded by 
INEGI, and a linked panel of establishments can be 
created over the 1992-2006 period from the annual 
surveys. Our strategy was to link the 2001 and 2005 
ENESTYC to the 1994-2005 EIA to exploit the avail-
ability of annual panel data in that survey. 

The ENESTYC uses the same sampling frame 
as the annual EIA, that is a stratified random 
sample by 54 sectors and four size categories—
micro with 1-15 employees, small with 16-100, 
medium with 101-250 and large with over 250 
employees. The sample size of each ENESTYC 
survey is fairly large, varying from 5,000 estab-
lishments in 1995 to 7,500 establishments in the 
2005 ENESTYC. However, because ENESTYC 
was never designed to be a panel survey and 
smaller firms in each survey were randomly 
sampled, only a small proportion of SMEs can 
be tracked over time. Few micro enterprises 
can be linked over time in the ENESTYC, but 
sample sizes for the panel of small and medium 
enterprises should be adequate for the proposed 
analyses (Table 5.14). 

The 2001 ENESTYC surveys included, for the fi rst 
time, questions about familiarity with and partici-
pation in a list of major government-sponsored 
SME programs, including date of participation, 
duration, and type of services used. This module 
was repeated in the 2005 ENESTYC survey. In both 
surveys, fi rms could indicate participation in one 
or more programs. The 2005 ENESTYC dropped 
several SME programs that had since ceased opera-
tion, and included a number of other SME initia-
tives introduced since 2001. 

The authors worked with INEGI on linking estab-
lishments from the 2001 and 2005 ENESTYC with 
earlier ENESTYC surveys, and with the panel EIA 
covering the 1992-2006 period. INEGI linked the 
EIA and the 2001 and 2005 ENESTYC that generat-
ed a panel EIA dataset for the sample of enterprises 
that report information on program participation 
in the ENESTYC 2001 and 2005, and dates of 
participation if any. The ENESTYC and EIA were 
linked through an identifi cation code constructed 
by INEGI. This dataset provides information on the 
treatment for the years before the intervention and 
after the intervention. 

The ENESTYC-EIA panel is conformed of near 
2,600 fi rms, of which around 1,600 fi rms reported 
having participated in one or more programs (the 
treatment group) and 1,000 stated that they had 
never participated in any programs (the control 
group). CIMO-PAC, the CONACyT program and 
the environment program were the three most com-
monly used by fi rms in the treatment group (Table 
5.15). Firms are characterized as either currently 
participating in a program or having participated 
in the past, with the former category having more 
respondents. 

Table 5.14  Number of Panel Firms
by Size and ENESTYC Years

Size
1995 and 

2001
1999 and 

2001
2001 and 

2005

Micro (1 – 15) 2 54  10

Small (16 – 100) 161 335  192

Medium (101 – 250) 723 1,273 1,192 

Large (251 – +) 954 1,404 1,244 

Total 1,840 3,066 2,638 

Source: Research team estimates from ENESTYC surveys.
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The paper analyzes the SME programs that yielded 
the larger sample sizes. The programs are:

1) 1) PAC-CIMO, included both in the EN-
ESTYC 2001 and in the ENESTYC 2005 
surveys. 

2) 2) PROSEC, only recorded in the ENESTYC 
2005. 

3) 3) PNAA, only recorded in the ENESTYC 2005. 

4) 4) Fiscal Support and Technological Innova-
tion, only recorded in the ENESTYC 2005. 

5) 5) State government support, only recorded 
in the ENESTYC 2005. 

6) 6) Any program, referring to any program in 
the program module of the ENESTYC 2001 
and of the ENESTYC 2005, as follows: 

■ ENESTYC 2001 and 2005: COMPITE, 
CRECE, FIDECAP and FAMPYME. 

■ ENESTYC 2001: MEX-EX (Mexico 
Exporta), Technical Assistance and 
Image Campaign Program (Programa 
de Asistencia Tecnica y Campaña 
de Imagen—PATCI), PMT, PCI, and 
PAIDEC. 

■ ENESTYC 2005: Fondo PYME, 
PROMODE, Mixed or Sectoral Funds, 
Productive Chains, Financing, Credi-

Table 5.15  SME Program Participation

SME program
Number of 

Participating Firms
Percent of

Total Sample
Currently 

Participating

Not Participating 
Now, Participated in 

the Past

CIMO 282 10.96 142 140

COMPITE 60 2.33 23 37

CRECE 38 1.48 16 22

FIDECAP 8 0.31 6 2

FAMPYME 10 0.39 6 4

MEX-EX 36 1.40 18 18

PATCI 10 0.39 4 6

PMT 20 0.78 10 10

PCI 8 0.31 6 2

PAIDEC 13 0.51 9 4

Fondo PYME 27 1.05 13 14

PROMODE 9 0.35 3 6

PROSEC 113 4.39 88 25

Mixed or Sectoral Funds 36 1.40 23 13

Productive Chains 47 1.83 33 14

Financing 39 1.52 23 16

Crediexporta 47 1.83 28 19

PAT 44 1.71 31 13

PNAA 247 9.60 189 58

Fiscal Support and Tech-
nological Innovation 

187 7.27 124 63

State Government Support 67 2.60 40 27

Municipal Government Support 37 1.44 29 8

Other 100 3.89 75 25

Source: Linked ENESTYC-EIA panel data.



IM
P
A

C
T

 E
V

A
L

U
A

T
IO

N
 O

F
S

M
E

 P
R

O
G

R
A

M
S

 I
N

 L
A

C
94

C
H

A
P

T
E

R
 5

exporta, PAT, Municipal Government 
Support, and other programs.

The objective was to explore the impact of several 
programs in groups by agency, and to analyze 
programs individually when data allowed, as 
follows:54

1) 1) All STPS programs (CIMO-PAC) include 
training, BDS, and productivity programs. 

2) 2) ME includes FIDECAP, FAMPYME, 
Fondo PYME, COMPITE, CRECE, PRO-
MODE and PROSEC. 

3) 3) BANCOMEXT includes MEX-EX, PATCI, 
Crediexporta and PAT. 

4) 4) CONACyT includes PMT, PCI, PAIDEC, 
Fiscal Support and Technological Innovation 
and Mixed or Sectoral Funds. 

5) 5) Other Agency includes Nafi nsa, Produc-
tive Chains, Financing, PNAA, State Gov-
ernment Support, Municipal Government 
Support, and Others. 

54  The other option of grouping by type of program (training, technology up-

grade, etc.) was not possible in Mexico, since most programs encompass 

more than one type of intervention, as illustrated in Table 5.12. 

Out of 30,199 year-fi rm observations, 18,435 are 
for the control group that reported never having 
participated in any SME programs, and 11,764 are 
for fi rms in the treatment group (Table 5.16). The 
last two columns refer to the treatment group with 
year-of-fi rst-participation information, which was 
used to defi ne a post-program indicator variable 
with a value of 0 for all years prior to the fi rst year 
of participation and a value of 1 for the fi rst year of 
participation and all subsequent years. 

The treatment group and the control group increase 
with the size of the fi rm (Table 5.17). Firm size is de-
fi ned as “micro” with 15 or fewer workers, “small” 
with 16 to 100 workers, “medium” with 101 to 250 
workers, and “large” with over 250 workers. 

Considering the distributions presented in Table 5.17, 
selecting a control group based on observable at-
tributes such as sector and size is likely to be inade-
quate. Even with similar sector-size distributions, the 
treatment and control groups can have very different 
pre-program values of sales, productivity or wages. 

The EIA panel contains annual data on measures 
of fi rm performance such as sales, gross value of 
production, employment, total compensation, and 
income from exports, as well as some intermedi-
ate outputs that the programs may affect, such 
as technology transfers. Comparing the means 
for the key outcome measures of the treatment 

Table 5.16  Distribution of Treatment and Control Groups

 Year
Total Group

Treatment Group with Program Start 
Dates

Sample Control Treatment Pre-program Post-program

1994 2,440 1,488 952 874 78

1995 2,444 1,490 954 851 103

1996 2,465 1,505 960 837 123

1997 2,495 1,524 971 819 152

1998 2,511 1,532 979 763 216

1999 2,522 1,539 983 642 341

2000 2,528 1,544 984 427 557

2001 2,534 1,548 986 331 655

2002 2,541 1,552 989 266 723

2003 2,573 1,571 1,002 185 817

2004 2,573 1,571 1,002 9 993

2005 2,573 1,571 1,002 0 1,002

Total 30,199 18,435 11,764 6,004 5,760

Source: Linked ENESTYC-EIA panel data.
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Table 5.17  Distribution of Treatment and Control Groups by Firm Size and Sector

Sector
 

Micro Small Medium Large

Treat Control Treat Control Treat Control Treat Control

Food, beverages and tobacco 1 3 22 44 81 101 154 171

Textile, clothing and leather industry 0 1 8 31 56 107 62 82

Wood products 0 0 1 7 11 22 12 15

Paper products 0 0 1 9 31 71 25 55

Chemical 0 1 27 56 84 138 93 139

Mineral products 0 2 10 21 24 38 21 40

Basic metal industry 0 0 1 8 8 21 19 22

Metal products, machinery and equipment 0 4 18 61 93 135 116 137

Other manufacturing industries 0 0 1 0 3 2 6 8

Total 1 11 89 237 391 635 508 669

Source: Linked ENESTYC-EIA panel data.

Note: Firm size is defined as follows: micro with 1-15 workers, small with 16-100 workers, medium with 101-250 workers and large with over 250 workers.

Table 5.18  Differences in Means Between the Treatment and the Control Group, Any Program

 Outcome Measures
Year When Program Starts (t-0) Two Years After Program Started (t+2)

Difference in Means  t-test Difference in Means t-test

Employment 95 ** 3.84 100 ** 3.89

Worked hours 217 ** 3.65 240 ** 3.79

Wages 16,389 ** 3.11 18,388 ** 3.37

Gross production 78,708  0.72 99,553  0.81

Inputs 73,491  1.01 78,533  0.99

Value added 5,216  0.12 21,020  0.41

Fixed assets -167,693 ** -5.56 -144,686 ** -3.89

Domestic sales 64,334 * 1.66 52,902  1.16

Foreign sales 34,052  0.44 56,737  0.72

Total sales 98,386  0.99 109,639  1.01

Technology transfers payments -712  -0.35 107  0.07

Technology transfer income -30  -0.18 -46  -0.19

Maquila services expenditures -372  -0.54 -844  -1.17

Maquila services incomes 4,215 * 1.77 4,638  1.46

Source: Linked ENESTYC-EIA panel data.

Notes: (1) Monetary variables are in real 2005 pesos. (2) * and ** denote significant differences at 10% and 5% level, respectively.

and control groups, several points emerge (Table 
5.18).55 First, there are statistically signifi cant 
difference in means between the treatment and 
the control group for wages, employment, and 

55  Variable means of outcome variables for programs consid-

ered in the analysis are available from the authors..

worked hours, suggesting that the treatment 
group was doing fairly well. Second, these differ-
ences are similar before and after the treatment, 
meaning that the programs were not having 
additional effect on the performance of fi rms. This 
conjecture is analyzed further in the next section, 
which estimates the impact of programs control-
ling for selection biases.
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5. Model

5.1 Selection Biases

Consider a general model for fi rm i in time t which 
relates outcomes Y to observable fi rm attributes 
X and an indicator variable for participation in a 
program D:

(1) 

where є is made up of a time-invariant firm-spe-
cific component v and a randomly distributed 
error term . If firms are randomly assigned 
to the treatment and control groups, then the 
treatment and the control groups have similar 
distributions of the non-observed attributes. 
In this case, OLS can be used to estimate (1) 
from post-program cross-sectional data to get 
an unbiased measure of α, the net effect of the 
program. 

The challenge is to estimate the net impacts of pro-
gram participation α free of bias from self-selection 
of fi rms into programs based on their observable 
and unobservable productivity attributes. To see 
this, rewrite (1) separately for the treatment and 
control groups and difference the two equations to 
get an expression for α as in (2):

(2)  

The differenced equation in (2) identifi es two 
potential sources of bias from non-random as-
signment, one due to differences between groups 
in observed attributes , and another 
due to differences in the non-observed attributes 

. The fi rst source of bias can 
be minimized by careful matching of the control 
group to the treatment group in terms of observ-
ables X. However, the second source of bias due 
to u remains. One partial solution is to include a 
lot of observable variables that are correlated with 
the outcome of interest. This reduces the residual 
variance, and allows one to determine how much 
selection on unobservables there would have to be 

in order to overturn the direction of program im-
pact obtained when assuming selection on observ-
ables (Altonji, Elder and Taber, 2005). Evaluation 
studies sought to address these potential selection 
biases through the combined use of propensity 
score matching and difference-in-difference (DID) 
methods. This paper uses similar methods to ac-
commodate the specifi c nature of our panel data, 
which is discussed below. 

Recent studies have matched the treatment and 
control groups on the basis of a propensity score. 
Rosenbaum and Rubin (1983) defi ne the propensity 
score as the probability of receiving a treatment 
conditional on a vector of observed covariates. 
They showed that propensity score eliminates the 
bias due to observed covariates. 

Propensity score matching (PSM) may not be 
enough if self-selection into programs is also based 
on productivity attributes not observable to the 
analyst. The presence of unobserved attributes  can 
thus bias estimates of α, even yielding negative 
program impacts.

The confounding effects of v on α can be addressed 
through DID methods. Let t=0 and t=1 represent 
the pre- and post-participation periods. First differ-
encing equation (1) for the treatment group and the 
control group eliminates the time invariant  v term: 

(3) 

where is a lag operator such that 
The second difference between the differenced 
values of Y for the treatment and control groups in 
(3) may be expressed as:

(4) 

Equation (4) yields an unbiased estimate of α if the 
evolution over time of observable attributes of the 
two groups is similar, that is ΔX1

it=ΔX0
it, and if the 

changes in unobserved characteristics have means 
which do not depend upon allocation to treatment, 
that is, if ∆u1

it
=∆u0

it
.

We extend these analytic approaches to accommo-
date the specifi c panel structure of our panel data 
since we have a cohort of fi rms with observed char-
acteristics and participation in programs between 
1994 and 2005. 
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Source: Linked ENESTYC-EIA panel data.

5.2 Cox proportional Hazard Model

Instead of using logit or probit models for program 
participation, we use a Cox proportional hazard 
model to estimate the propensity score of the 
likelihood of program participation for the sample 
of treatment and control groups followed over the 
1994 to 2005 period.56 The Cox proportional hazard 
model relates the likelihood of entry into a pro-
gram, conditional upon survival (non-entry) up to 
that point in time, to a baseline hazard function and 
a set of independent variables Z. The underlying 
hazard function h(t,...) may be written as follows:

(5) 

where Z is a vector of m covariates, and h0(t) is the 
baseline hazard when the values of all the covari-
ates are set to 0. This model can be made linear 
by  dividing both sides of equation (5) by h0(t) and 
taking natural logarithms: 

(6) 

This leaves an equation (6) that is readily estimable, 
and from which the predicted value of Ø.Z can be 
calculated. We use the relative hazard of program 
entry for fi rms with attributes Z as the propensity 
score for defi ning the region of common support 
for matching successive cohorts of treated fi rms 
and their control group.

The Cox model estimates are used to predict the 
relative hazard rates for the treatment and control 
groups. Table 5.19 shows that a coeffi cient greater 
than one indicates a higher probability of enrolling 
in any SME program. Thus, fi rms located outside 
Mexico City, older fi rms, and fi rms with higher 
production have a higher probability of enroll-
ing in SME programs. As the propensity score for 
each fi rm, we use the mean of their hazard rates 
for all years in which they are available.57 The 
hazard rate averaged 3.530 for the treatment group 
and 3.240 for the control group, consistent with 

56  An alternative approach is to estimate separate logit models of program 

participation for different cross-sections (or year intervals) to derive propen-

sity scores for each treatment cohort (or groups of cohorts). This did not prove 

feasible because of small sample sizes, which led to very imprecise estimates 

of the logit model. The Cox proportional hazards model was preferred not 

only because of sample size considerations but also for its unifi ed treat-

ment of the underlying process of selection into programs over time.

57  For the treatment group, the means are computed for all years up 

to the year of program participation, after which relative hazards 

rates are not defi ned because the failure event has occurred.

the treatment group as a whole having a higher 
relative probability of program participation. The 
treatment group has greater density in the upper 
tail of the distribution of propensity scores than 
the control group (Figure 5.1). Nonetheless, within 
the region of common support, every fi rm in each 
group has a positive probability of participating 
in SME programs, though some may have higher 
probabilities than others.58

5.3 Panel Regressions 

As discussed, traditional PSM methods are not 
suitable to accommodate the specifi c structure 
of our data. We adopt a more fl exible regression 
approach that allows us to estimate treatment 
effects taking into account differing entry points 
into programs, use of multiple types of programs, 

58  The region of common support lies between 1.154 and 7.777 since 

the minimum and maximum values for the treatment group was 1.108 

and 8.0824, and 1.154 and 7.777 for the control group and 7.685. 

Table 5.19  Estimates from Cox Proportional Hazards Model.
Results from Any Program Participation Model

Independent variables
Hazard 
Ratio

Standard 
Error

Z-statistic

Region

 Center 1.196 0.1133 1.89

 Mexico City 0.824 0.0804 -1.98

 Southern 1.251 0.1833 1.53

Sector

 Textile, clothing and 
leather industry

0.921 0.0998 -0.76

 Wood products 1.150 0.1537 1.05

 Paper products 0.471 0.1048 -3.39

 Chemical 0.851 0.1044 -1.32

 Mineral products 0.708 0.1487 -1.64

 Basic metal industry 0.819 0.2027 -0.81

 Metallic products, ma-
chinery and equipment

1.064 0.1250 0.53

 Other manufactur-
ing industries

1.535 0.5984 1.1

Age of fi rm 1.006 0.0020 3.24

The fi rm is a branch 0.768 0.0670 -3.03

Foreign capital share (%) 1.000 0.0010 0.18

Total sales growth (%) 1.001 0.0010 0.53

Log(total sales) 
lagged 1 year 1.099 0.0276 3.76

Log likelihood: -6285.7219 Number observations: 21,321

Number firms: 2,375  Number firms participating: 838
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Source: Linked ENESTYC-EIA panel data.

widely varying time since program participation, 
and year-specifi c shocks. We rely on fi xed-effects 
models to eliminate the effects of unobserved fi rm 
heterogeneity as a source of bias in estimates of 
program impacts. In the spirit of the PSM ap-
proach, we continue to focus on the sample of 
treatment and control group fi rms in the region 
of common support identifi ed by their propensity 
scores.

Consider an expanded equation (1) in levels:

(7) 

which includes the program indicator D, an inter-
action term between D and a variable YRS measur-
ing years-since-fi rst-participated in the program, 
and the time-invariant error term vi. Estimating 
equation (7) in levels is likely to lead to biased 
estimates of α because of the omitted variable vi, 
with the direction of bias being determined by 
the correlation between vi and Di. The fi xed ef-
fects estimator addresses this possibility by taking 
deviations from variable means so that equation 
(7) can be rewritten as:

(8)  

where fi rm variable means are denoted by a single 
subscript i. Like fi rst differencing, the fi xed effects 
transformation eliminates the potentially confound-
ing effects of vi.

First, we compare treatment effects estimated from 
a levels model (equation 7) and a fi xed-effects 
model (equation 8) to test for potential biases in 

estimates of treatment effects from unobserved 
fi rm heterogeneity. Second, we test whether pro-
gram impacts are larger in some programs than in 
others. In place of D, an indicator for participation 
in any program, we include indicator variables for 
participation in different types of SME programs 
Dli,D2i,Dni, and test for differences in their impacts on 
outcomes. We note that this specifi cation allows for 
(but does not explicitly model) multiple program 
use since each program used by fi rm i has its own 
program start date. Finally, we investigate how long 
it takes for program impacts to be realized. We test 
for time effects of program impacts from α2, the 
estimated coeffi cient on the YRS interaction with D. 
An alternative, which we use, is to specify YRS as a 
set of discrete time intervals to allow for non-linear 
time-effects of program participation.

We use a parsimonious model specifi cation 
designed to facilitate comparison across differ-
ent regressions. The following EIA variables 
were selected for the study: value added, gross 
production, total sales, worked hours, wages, 
fi xed assets, exports, and some other intermediate 
variables such as inputs, technology transfers, and 
technology.

These outcome measures are related to program 
indicator variables that take on a value of 0 for 
all years preceding the fi rst year of participation 
(pre-program period), and 1 for all years that follow, 
including the fi rst year (post-program period). In 
addition to the program variable(s), our explanatory 
variables include indicator variables for fi rm size 
(small, medium and large relative to the omitted 
micro fi rm), and year dummy variables for 1994 
through 2005 to control for the effects of year-specif-
ic stochastic shocks.

Figure 5.1  Distribution of Propensity Scores
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6. Results

Our objective is to estimate the longer-term impacts 
of program participation controlling for the effects of 
observed and unobservable productivity attributes, 
and to test for differences in the treatment effects 
of the programs and agencies discussed in Section 
5. Also of interest is investigating how quickly or 
slowly program impacts are realized over time. 
Finally, we are interested in testing the sensitivity 
of program impact estimates to the possibility that 
program participation inhibits fi rm exit from our 
panel data.

First, looking at the treatment effects on outcomes 
measured in levels, we notice positive results for 
participation in any program, suggesting that fi rms 
were already performing well compare to the con-
trol group (upper part of Annex Table A5.1). How-
ever, these estimates are biased since we need to 
eliminate the effects of unobserved fi rm heteroge-
neity. When we disaggregate the results by agency, 
we fi nd that the average treatment effects estimated 
for outcomes measured in levels are not signifi cant 
for STPS and CONACyT programs, and programs 
of the ME and Bancomext had negative effects on 
several outcome variables. The only group to show 
positive effects was Other Agency. 

Using the fi xed-effects model presented in equation 
(8), we fi nd that participation in any SME program 
has a positive and signifi cant effects of 6 percent 
on value added, 5 percent on gross production, 5 
percent in total sales, 6 percent on employment, 6 
percent on fi xed assets. The average treatment effect 
of participation in programs by ME, CONACyT 
and Other Agency is now positive and statistically 
signifi cant at the 1, 5, or 10 percent level for most 
outcomes (lower part of Annex Table A5.1). The 
impact of ME programs ranges between 4 and 6 
percent, CONACyT between 7 and 26 percent and 
Other Agency between 3 and 14 percent. One can 
thus infer that programs under these agencies had 
on average a positive impact on the performance of 
SMEs. The only exception was the STPS program, 
which had a negative impact on some outcome 
variables, with the exception of the CIMO program 
up to 2001 which exhibit a statistical signifi cant posi-
tive effect of nearly 27 percent on fi xed assets and 
technology transfer payments (Annex Table A5.6)

The results by program, for those with enough 
sample size captured in the ENESTYC 2005, indi-
cate that in some programs, such as ME’s PROSEC 
and CONACyT’s Fiscal Support and Technology 
Innovation, the average effects were not signifi cant 

in levels (equation 7). However, once corrected by 
time-invariant biases, the effects turned to positive 
in differences (equation 8), suggesting positive 
impacts from these interventions (Annex Table 
A5.2). The estimates for PNAA were positive in 
levels and positive in differences, suggesting that 
fi rms participating in PNAA performed better than 
comparable fi rms, even once we control for time 
invariant bias due to unobservable characteristics. 
The estimated effect of PNAA is 6 percent increase 
in value-added, with similar results for the rest of 
the outcome variables. The estimates for PROSEC 
and Fiscal Support and Technology Innovation 
were not signifi cant in levels and were positive and 
statistically signifi cant in differences. The estimated 
impact of these programs range from 6 to 16 per-
cent in outcome variables. 

The results for CIMO changed from not signifi cant 
in levels to negative in differences. These results sug-
gest that CIMO did not have an impact on the per-
formance of fi rms. Firms that participated in CIMO 
up to 2001 showed a positive impact on selected 
outcome variables such as foreign sales, fi xed assets 
and technology transfers (Annex Table A5.6). These 
results are in line with the earlier impact evaluation 
from Tan and López-Acevedo (2005), which found 
positive impacts on intermediate outputs but no 
signifi cant impacts on outcomes before 2001. 

A number of factors could explain why positive 
impacts were found for PNAA, PROSEC and 
CONACyT’s fi scal incentives program: 

■ On average, each fi rm benefi ted by CONA-
CyT programs between 2001 and 2006 
received US$264,000, while the average 
amount that the federal government invest-
ed per fi rm in all of its programs was about 
US$22,000—12 times less. The amount of 
resources per fi rm of CONACyT’s pro-
grams was second only to Bancomext. 

■ Another possible explanation for the impact 
of CONACyT’s programs is their support 
for innovation. Research indicates that the 
benefi ted fi rms had previously started do-
ing research and development around tech-
nological projects, lowering costs compared 
to starting to innovate from scratch. 

■ The case of PROSEC is similar to the fi scal 
incentives of CONACyT. This program 
provides tax breaks for imported inputs 
needed for manufacturing, and hence indi-
vidual fi rm internalizes its benefi ts. There-
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fore, it is in the fi rm’s interest to maximize 
utility in terms of quality and costs. 

■ The Environmental Audit Program 
(PNAA) is among the best known federal 
programs among manufacturing fi rms in 
2002, according to the CIPI (2002), and its 
use kept growing. Between 2002 and 2006, 
the program tripled the number of audits 
initiated—from 293 in 2002 to 933 in 2006—
and the number of clean industry certifi -
cates issued doubled in the same period, 
going from 169 in 2002 to 338 in 2006. The 
fi rm’s investment in the PNAA is relatively 
low and the benefi ts—such as accessing 
markets with tough environmental regula-
tions—could far exceed costs.

Thus far, we have estimated the average treatment 
effect of program participation without consider-
ation for whether these effects vary over time. We 
test for time effects by including interactions terms 
between the program participation measure and 
time since entering a program, as in equation (8). 
Rather than forcing a functional form on these time 
effects (for example, with a quadratic specifi ca-
tion of time and time squared), we defi ne a set of 
indicator variables for different intervals (1, 2, 3, 
4, 5-6, 7-9 and over 10 years) following the date of 
entering the program. This allows the effects of the 
interaction terms between the program indicator 
and time since participation to vary non-linearly 
with time in and after the program.

The resulting estimates can be interpreted as the 
time effects of treatment if several assumptions 
hold. First, these effects are estimated holding 
constant all other time-varying factors, including 
infl ation and macroeconomic shocks. The model 
accounts for these factors by including year dummy 
variables to capture year-specifi c stochastic shocks. 
A second assumption is that self-selection into 
treatment is not dependent upon time. The presence 
of cohort effects in treatment—fi rms that choose to 
participate early are different from those that join in 
later years—can introduce bias into these estimates. 

None of the indicator variables for time since participa-
tion are statistically signifi cant before four years (An-
nex Table A3). Beginning with four year after program 
entry, the estimated coeffi cient in fi xed assets become 
positive and increase in value and statistical signifi -
cance. Using the example of fi xed assets, the treatment 
effect is 7 percent at four years, increasing to 14 percent 
at 5-6 years, after to 22 percent at 7-9 years and then to 
42 percent from 10 years on since program entry. 

One issue that arises is that our data set does not 
include fi rms (including treatment fi rms) that 
exit. This raises the possibility of survivor bias if 
program participation increases the possibility of 
fi rms surviving that would otherwise exit (stop 
operations). In the absence of good data on fi rm exit 
probabilities, we bound our estimates of program 
impacts by sensitivity analysis in which we re-esti-
mate outcome models after dropping the bottom 5 
percent of the treatment group in terms of outcome 
variables (e.g. productivity, assuming that the low-
est productivity fi rms would otherwise exit).

Several points emerge from comparing the treat-
ment effects with trimming and the original fi xed 
effect models (Annex Tables A5.4 and A5.5). First, 
the signifi cance and magnitude of the program 
impact is quite similar under the trimming and the 
original estimates. Second, there are isolated dif-
ferences between both groups: for some programs 
or variables the estimates based on trimming data 
were slightly higher than the original estimates. For 
example, for ME programs, the outcome variables of 
employment, gross production, and total sales effects 
in the trimmed data barely increased compared to 
the original estimates. Second, for STPS programs, 
the treatment effects of some variables such as sales, 
gross production and value added in the original 
were negative and now are not signifi cant. The key 
point to infer from this sensitivity analysis is that, in 
general, the direction and size of treatment effects are 
robust to controls for potential biases from fi rm exit.

7. Conclusions 

Mexico has invested signifi cant public resources 
in recent years into programs supporting SMEs 
that are not well evaluated. While promoting a 
more vibrant SME sector is a laudable goal, the 
relative success of current and past programs is 
diffi cult to ascertain with any rigor. This chapter 
attempts to contribute to broadening and deep-
ening efforts to evaluate SME program impacts, 
with the goal of improving the effi ciency and ef-
fectiveness with which these resources are spent. 
It does so, fi rst, by providing a detailed descrip-
tion of many of the main recent programs ad-
ministered by various government agencies, and 
second, by designing and implementing a novel 
evaluation methodology to better assess outcome 
impacts over time. 

Microenterprises and SMEs make up 99 percent of 
enterprises in Mexico, employ about 64 percent of 
the workforce, and account for over 40 percent of 
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GDP. Given the importance of SME in the economy, 
governments in Mexico over the last 20 years have 
put in place a wide variety of SME support pro-
grams. An inventory identifi ed 151 SME programs 
administered by different government agencies 
including CONACyT, Bancomext, and the minis-
tries of economy, labor, fi nance, and environment, 
among others. While their stated objectives may 
differ, collectively these support programs seek to 
promote the productivity, quality, and competitive-
ness of small enterprises, encourage technology 
upgrading, training, and conservation, and improve 
earnings and safe working conditions for the work-
force in SMEs. 

As is apparent from the overview in Section 2, 
Mexico has a huge array of programs involved in 
supporting SMEs in some way. This in itself is an 
important fi nding, and suggests that Mexico would 
do well to design a more coherent framework to 
orient resources more effi ciently and strategically, 
and avoid program overlap. As well, the lack of 
easily available information on program budgets, 
activities and benefi ciaries points to a need for 
improved consolidation of information on SME 
support, to improve the ability of policymakers to 
make evaluations and comparisons, and ensure 
that the country’s scarce fi scal resources are achiev-
ing the greatest possible impact. 

Just how effective these SME programs have 
been in achieving their objectives is unclear. In 
Mexico, impact evaluations of SME programs are 
rare—most are qualitative in nature and small in 
scope, either measuring benefi ciary satisfaction 
with support services or else easily quantifi ed 
program-coverage indicators. Few measure the net 
benefi ts of program participation by comparing the 
performance of benefi ciaries with that of a com-
parison group made up of similar enterprises that 
did not participate in the program, and on which 
cost-benefi t assessments are made. None take into 
account the complicated biases from unobserved 
fi rm heterogeneity and self-selection that plague 
efforts to measure the true impacts of program par-
ticipation. Mexico is not unique in this regard. Most 
countries, both advanced and developing, are still 
in the process of increasing rigorously evaluation of 
their SME programs. 

This chapter uses a unique fi rm panel data to rigor-
ously evaluate the impacts of SME programs in 
Mexico. The paper makes use of the program mod-
ule in the ENESTYC 2001 and 2005, which include 
retrospective questions about fi rm participation, 
date of participation, type of support received, and 

familiarity with any one or more of SME programs 
administered by several agencies. The ENESTYC 
was linked to the EIA to form a panel of fi rms over 
10 years. In this way, pre- and post-program out-
comes variables are tracked over time for both the 
treatment and control groups. 

Several approaches are used to assess the impacts of 
program participation. A generalization of propen-
sity score matching and difference-in-difference es-
timation adapted to the structure of our panel data 
is used to test for program impacts on intermediate 
and fi nal outcome measures. This approach allowed 
for controlling selection biases that have plagued 
previous impact evaluation studies such as self-
selection, unobserved heterogeneity and attrition.

Our results indicate that program participation 
in certain types of SME programs is associated 
with higher value added, sales, export, and em-
ployment. This is the case for the programs of 
the Ministry of Economy’s PROSEC, PNAA, and 
CONACyT’s Fiscal Incentive Programs. The posi-
tive results of these three programs, compared to 
programs like CIMO, may be because they tend 
to reach the crème of SMEs: mid-sized, export-
ing fi rms with high technology, clean processes, 
and more human and physical capital-intensive 
production techniques. The implication is that this 
type of fi rm may have very different characteristics 
in comparison to those served by other programs—
i.e., smaller, local-market oriented, low-tech, less 
human and physical capital intensive.

Our panel data also identifi es the timing of the effects 
of program participation on outcomes. We found that 
some of the positive effects do not materialize until 
after the third or fourth year of exposure into the 
program. These results remain robust after trimming 
the bottom 5 percent of our treatment group.

Several research lines emerge from our analysis. 
One key fi nding is that the very high number 
of programs and their constant evolution over 
time (changing names and structures, closing old 
programs and opening new ones) makes rigorous 
impact evaluations a major challenge. Thus one 
area to investigate is cohort effects in the panel 
for those programs that underwent major design 
changes. An initial research was carried out in this 
paper with the CIMO-PAC that could serve as an 
example for the analysis of other programs. We 
plan to carry out further analysis for the CIMO-
PAC program, which has been in place for the last 
11 years but underwent a dramatic change in its 
design and implementation in 2002.
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Source: Linked ENESTYC-EIA panel data.

Table A5.1  Program Impacts of Any Program and by Program Agency. Levels and Fixed Effects Model with Propensity Score Matching

 Value added
Gross 

production
Total sales Employment Worked hours Wages Fixed assets Foreign sales

Tech. 
transfers 
payments

Maquila 
services

Levels Model

Any program 0.241 ** 0.231 ** 0.220 ** 0.157 *** 0.163 *** 0.058  0.181 * 0.179  0.286  -0.163  

(0.1) (0.09) (0.1) (0.05) (0.05) (0.05) (0.11) (0.19) (0.23) (0.2)

STPS -0.143  -0.155  -0.152  -0.015  -0.004  -0.086  -0.060  -0.418  -0.270  -0.139  

(0.14) (0.14) (0.14) (0.08) (0.08) (0.07) (0.16) (0.28) (0.34) (0.3)

ME -0.269  -0.357 ** -0.349 * 0.038  0.027  -0.186 ** -0.438 ** 0.283  0.591  -0.449  

(0.19) (0.18) (0.18) (0.1) (0.1) (0.09) (0.2) (0.37) (0.44) (0.39)

BANCOMEXT -1.000 *** -1.116 *** -1.192 *** -0.230  -0.233  -0.386 *** -0.891 *** 0.366  -1.131 * 0.487  

(0.27) (0.26) (0.27) (0.15) (0.15) (0.13) (0.3) (0.5) (0.67) (0.51)

CONACyT -0.063  -0.055  -0.052  -0.077  -0.112  0.096  -0.040  -0.527  0.398  -0.283  

(0.23) (0.22) (0.23) (0.13) (0.13) (0.11) (0.25) (0.41) (0.52) (0.42)

Other Agency 0.853 *** 0.894 *** 0.897 *** 0.353 *** 0.374 *** 0.299 *** 0.749 *** 0.520 ** 0.600 * -0.107  

(0.13) (0.12) (0.13) (0.07) (0.07) (0.06) (0.14) (0.25) (0.31) (0.26)

Fixed Effects Model

Any program 0.052 *** 0.049 *** 0.046 *** 0.060 *** 0.060 *** 0.006  0.059 *** -0.035  -0.091  -0.025  

(0.02) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.04) (0.06) (0.06)

STPS -0.046 ** -0.030 * -0.034 ** -0.003  -0.007  -0.001  0.061 ** -0.252 *** 0.267 *** -0.110  

(0.02) (0.02) (0.02) (0.01) (0.01) (0.01) (0.03) (0.06) (0.1) (0.09)

ME 0.069 *** 0.052 *** 0.051 *** 0.034 ** 0.035 ** -0.005  -0.041  0.013  -0.139  0.028  

(0.03) (0.02) (0.02) (0.01) (0.01) (0.01) (0.03) (0.06) (0.1) (0.09)

BANCOMEXT -0.063  0.018  0.041  -0.025  -0.026  -0.032 * -0.094 * -0.075  0.235  -0.354 **

(0.04) (0.03) (0.03) (0.02) (0.02) (0.02) (0.05) (0.09) (0.2) (0.14)

CONACyT 0.100 *** 0.094 *** 0.082 *** 0.092 *** 0.088 *** 0.001  0.066 * 0.253 *** 0.082  0.247 **

(0.03) (0.02) (0.02) (0.02) (0.02) (0.01) (0.04) (0.07) (0.11) (0.11)

Other Agency 0.077 *** 0.062 *** 0.061 *** 0.045 *** 0.051 *** 0.026 *** 0.110 *** 0.036  -0.103  0.082  

(0.02) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.05) (0.08) (0.08)

Sample size 27506 27742 27376 27658 27655 26957 27260 13445 5924 9049

ANNEX   5.1 Estimates of Program Impacts in Mexico
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Table A5.2  Program Impacts by Program in ENESTYC 2005. Levels and Fixed Effects Model with Propensity Score Matching

 Value added
Gross 

production
Total sales Employment

Worked 
hours

Wages Fixed assets Foreign sales
Tech. 

transfers 
payments

Maquila 
services

Levels Model

CIMO -0.069 0.0022 0.0746 -0.016 0.0035 0.0699 0.1753 -0.265 0.3865 -0.436

(0.21) (0.21) (0.22) (0.12) (0.12) (0.1) (0.24) (0.42) (0.53) (0.42)

PROSEC -0.091  -0.054  -0.019  -0.049  -0.138  0.161  -0.125  1.575 *** 0.548 -0.844  

(0.32) (0.31) (0.32) (0.18) (0.18) (0.16) (0.35) (0.59) (0.8) (0.65)

PNAA 0.981 *** 0.921 *** 0.912 *** 0.317 *** 0.345 *** 0.297 *** 0.992 *** 0.727 * 0.437 0.671  

(0.21) (0.2) (0.21) (0.12) (0.12) (0.1) (0.23) (0.4) (0.49) (0.48)

Fiscal Support & -0.010  0.116  0.179  -0.039  -0.074  0.166  0.240  -0.055  0.553 -0.339  

Tech. Innovation (0.29) (0.29) (0.3) (0.16) (0.16) (0.14) (0.33) (0.56) (0.8) (0.49)

State Goverment 1.489 *** 1.161 ** 1.078 * 0.273  0.282  0.165  0.687  0.472  0.834 1.595  

Support (0.57) (0.57) (0.58) (0.32) (0.32) (0.27) (0.63) (1.1) (1.72) (1.1)

Fixed Effects Model

CIMO -0.06 ** -0.04 * -0.046 ** -0.03 * -0.03 * -0.003 0.0533 -0.084 -0.01 -0.322 **

(0.03) (0.02) (0.02) (0.02) (0.02) (0.01) (0.04) (0.08) (0.15) (0.13)

PROSEC 0.167 *** 0.164 *** 0.133 *** 0.058 *** 0.069 *** 0.003  0.136 *** 0.153 * 0.217 0.137  

(0.04) (0.03) (0.03) (0.02) (0.02) (0.02) (0.05) (0.08) (0.15) (0.14)

PNAA 0.065 ** 0.043 ** 0.058 *** -0.023  -0.014  0.052 *** 0.074 ** 0.065  -0.032 -0.199  

(0.03) (0.02) (0.02) (0.02) (0.02) (0.01) (0.04) (0.07) (0.12) (0.13)

Fiscal Support & 0.146 *** 0.094 *** 0.094 *** 0.108 *** 0.100 *** -0.015  -0.001  0.160 * -0.106 0.370 ***

Tech. Innovation (0.04) (0.02) (0.03) (0.02) (0.02) (0.02) (0.04) (0.09) (0.14) (0.14)

State Goverment 0.155 ** 0.025  -0.017  0.057  0.075 * -0.040  0.127  -0.101  0.255 0.165  

Support (0.07) (0.05) (0.05) (0.04) (0.04) (0.03) (0.09) (0.15) (0.32) (0.46)

Sample size 21501  21663  21379  21631  21629  21106  21319  10921  4603 7207  
Source: Linked ENESTYC-EIA panel data.

Notes:  1) ***, ** and * denote statistical significance at the 1, 5 and 10 percent level, respectively.  2) Numbers in () correspond to standard errors.
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Table A5.3  Time Effects of Any Program Participation (time since started the program).
Fixed Effects Model with Propensity Score Matching

Outcome variable 1 year later  2 years later 3 years later  4 years later 5 - 6 years later 7 - 9 year later 10 + year later Sample size

Value added
0.000 0.003 -0.026 0.013  0.029  -0.073  0.054  27506

(0.029) (0.031) (0.033) (0.034) (0.033) (0.049) (0.133)

Gross production
0.005 0.019 0.004 0.006  0.029  0.028  0.150  27742

(0.02) (0.022) (0.022) (0.023) (0.023) (0.034) (0.092)

Total sales
0.014 0.024 0.005 0.006  0.016  0.060 * 0.196 ** 27376

(0.02) (0.021) (0.022) (0.023) (0.022) (0.034) (0.091)

Employment
0.010 0.006 -0.020 -0.034 * -0.028  -0.054 ** 0.043  27658

(0.015) (0.016) (0.017) (0.018) (0.017) (0.026) (0.069)

Worked hours
0.008 0.008 -0.024 -0.039 ** -0.021  -0.050 * 0.044  27655

(0.016) (0.017) (0.018) (0.019) (0.018) (0.027) (0.074)

Wages
-0.012 -0.004 0.003 0.000  -0.009  0.035 * 0.096 * 26957

(0.012) (0.013) (0.014) (0.014) (0.014) (0.021) (0.057)

Fixed assets
-0.011 -0.015 0.013 0.071 * 0.136 *** 0.217 *** 0.416 *** 27260

(0.036) (0.038) (0.04) (0.041) (0.04) (0.06) (0.162)

Inputs
0.008 0.027 0.005 0.006  0.038  0.091 ** 0.262 *** 27736

(0.021) (0.023) (0.024) (0.025) (0.024) (0.036) (0.098)

Foreign sales
-0.022 -0.026 0.015 -0.059  -0.052  -0.079  -0.304  13445

(0.065) (0.071) (0.075) (0.079) (0.075) (0.116) (0.34)

Tech. trans-
fers payments

0.043 -0.005 -0.115 0.043  0.042  -0.215  0.210  5924

(0.105) (0.113) (0.122) (0.127) (0.127) (0.183) (0.54)

Maquila services 
 

-0.102 -0.049 0.174 0.125  0.018  -0.190  0.238  9049

(0.106) (0.115) (0.122) (0.13)  (0.127)  (0.179)  (0.432)   

Source: Linked ENESTYC-EIA panel data.

Notes:   1) ***, ** and * denote statistical significance at the 1, 5 and 10 percent level, respectively.  2) Numbers in () correspond to standard errors.
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Table A5.4  Bounding Impacts of Program Participation. Trimming Bottom 5% of Treatment Group Outcomes. Fixed Effects Model with PSM

Value added
Gross 

production
Total sales Employment

Worked 
hours

Wages Fixed assets Foreign sales
Tech. 

transfers 
payments

Maquila 
services

Any program
0.064 *** 0.053 *** 0.052 *** 0.057 *** 0.056 *** 0.019 *** 0.081 *** 0.015  -0.097 * 0.005  

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.03) (0.06) (0.06)

STPS 
-0.036  -0.023  -0.025  -0.004  -0.004  0.014  0.073 *** -0.263 *** 0.204 ** -0.025  

(0.02) (0.02) (0.02) (0.01) (0.01) (0.01) (0.03) (0.06) (0.1) (0.09)

ME 
0.053 ** 0.056 *** 0.053 *** 0.043 *** 0.039 *** 0.002  -0.024  0.077  -0.088  0.081  

(0.03) (0.02) (0.02) (0.01) (0.01) (0.01) (0.03) (0.06) (0.1) (0.09)

BANCOMEXT
-0.062  0.029  0.044  -0.001  -0.002  0.006  -0.095 * -0.010  0.186  -0.371 ***

(0.04) (0.03) (0.03) (0.02) (0.02) (0.02) (0.05) (0.09) (0.19) (0.14)

CONACyT
0.138 *** 0.100 *** 0.085 *** 0.077 *** 0.071 *** -0.015  0.055  0.262 *** -0.028  0.236 **

(0.03) (0.02) (0.02) (0.02) (0.02) (0.01) (0.04) (0.07) (0.11) (0.11)

Other Agency
0.071 *** 0.049 *** 0.052 *** 0.030 *** 0.033 *** 0.035 *** 0.139 *** 0.039  -0.067  0.077  

(0.02) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.05) (0.07) (0.08)

Sample size 27006  27299  26878  27181  27159  26496  26786  13161  5802  8882  

Source: Linked ENESTYC-EIA panel data. Notes: 1) ***, ** and * denote statistical significance at the 1, 5 and 10 percent level, respectively.  2) Numbers in () correspond to standard errors.

Table A5.5  Bounding Impacts of Program Participation. Trimming Bottom 5% of Treatment Group Outcomes. Fixed Effects Model with PSM

 Value added Gross production Total sales Employment Worked hours Wages Fixed assets
Foreign 

sales
Tech. transfers 

payments
Maquila 
services

CIMO -0.036 -0.032  -0.037 * -0.031 ** -0.028 * 0.0033 0.0509 -0.128 * 0.098 -0.26 **

(0.03) (0.02) (0.02) (0.02) (0.02) (0.01) (0.04) (0.08) (0.15) (0.13)

PROSEC 0.127 *** 0.169 *** 0.140 *** 0.048 ** 0.048 ** 0.029 * 0.125 ** 0.195 ** 0.182 0.224  

(0.04) (0.03) (0.03) (0.02) (0.02) (0.02) (0.05) (0.08) (0.15) (0.14)

PNAA 0.068 ** 0.053 ** 0.069 *** -0.041 *** -0.036 ** 0.063 *** 0.107 *** 0.055  -0.033 -0.090  

(0.03) (0.02) (0.02) (0.02) (0.02) (0.01) (0.04) (0.07) (0.12) (0.13)

Fiscal Support & 0.160 *** 0.114 *** 0.110 *** 0.073 *** 0.071 *** -0.020  0.001  0.225 *** -0.208 0.373 ***

Tech. Innovation (0.04) (0.02) (0.03) (0.02) (0.02) (0.02) (0.05) (0.08) (0.14) (0.14)

State Goverment 0.128 * 0.029  -0.036 0.057  0.065 * -0.052 * 0.106  -0.035  0.272 0.514  

Support (0.07) (0.05) (0.05) (0.04) (0.04) (0.03) (0.09) (0.15) (0.31) (0.47)

Sample size 21140  21329  21017 21269  21260  20792  20982  10701  4516 7084  

Source: Linked ENESTYC-EIA panel data. Notes:  1) ***, ** and * denote statistical significance at the 1, 5 and 10 percent level, respectively.  2) Numbers in () correspond to standard errors.
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Table A5.6  Program Impacts of CIMO in ENESTYC 2001. Models with Propensity Score Matching

 Value added
Gross 

production
Total sales Employment Worked hours Wages Fixed assets Foreign sales

Tech. transfers 
payments

Maquila 
services

Levels Model

CIMO 
-0.249 -0.301 * -0.346 ** -0.084 -0.080 -0.157 * -0.243  -0.551 -0.560  -0.177

(0.17) (0.17) (0.17) (0.09) (0.09) (0.08) (0.2) (0.35) (0.4) (0.39)

Fixed Effects Model

CIMO 
-0.028 -0.010  -0.014  0.016 0.006 0.004  0.085 ** -0.286 *** 0.459 *** 0.150

(0.03) (0.02) (0.02) (0.02) (0.02) (0.01) (0.04) (0.08) (0.14) (0.13)

Sample size 22269 22452  22147  22386 22383 21835  22116  11411  5079  7309

Fixed Effects Model. Trimming Bottom 5% of Treatment Group Outcomes

CIMO
-0.048 -0.014  -0.010 0.006 -0.002 0.026 ** 0.103 *** -0.253 *** 0.154 0.149

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

Sample size 22075 22290  21955  22196 22188 21644  21939  11315  5039  7254

Source:  Linked ENESTYC-EIA panel data.

Notes:1)  ***, ** and * denote statistical significance at the 1, 5 and 10 percent level, respectively.  2) Numbers in () correspond to standard errors.
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chapter 6

IMPACT EVALUATION OF SME PROGRAMS IN LAC

6CHAPTER Evaluating SME Support 
Programs in Peru

1. Introduction

Numerous small and medium enterprise (SME) 
support programs, both private and public, operate 
in Peru. Within the public sector, initiatives are run 
by several entities, including the Labor Ministry 
(Ministerio de Trabajo y Promocion de Empleo—
MTPE), Women and Human Development Ministry 
(Ministerio de la Mujer y Desarrollo Social—MIM-
DES), and the Production Ministry (Ministerio de la 
Produccion—MP). These programs vary widely in 
focus, scope and intervention instruments, as well 
as management capabilities. While those in MTPE 
and MP typically have a clear focus on improving 
productivity and competitiveness, those at MIM-
DES are part of poverty reduction strategies. This 
distinction entails different intervention strate-
gies, benefi ciary selection processes, and services 
provided. The range for variation in outputs and 
impacts is thus quite large, highlighting the need 
for evidence on performance in order to prioritize 
interventions and the allocation of resources under 
severe budget constraints.

The large number of programs in operation is 
related to the fact that more than 97 percent of 
Peruvian fi rms are micro fi rms. In fact, the most 
remarkable feature of Peru’s entrepreneurial 
structure is the notorious absence of medium-sized 
fi rms. Thus, programs respond to a large demand 
for support services by very low productivity fi rms. 
Unfortunately, programs too often resemble their 
clients: they have limited resources, use outdated 
technology and lack managerial capabilities. One 
implication of this is that most programs lack the 
basic information needed to monitor and evaluate 
their own performance. Baseline data is lacking 

even for the most sophisticated interventions and 
quite often the basic number of benefi ciaries is 
uncertain. As a consequence, any effort to evaluate 
SME programs needs to consider ways to use fi rm 
survey data as well as generate new data.

In a survey paper on program evaluation in Peru, 
Yamada and Perez (2005) conclude that SME 
programs are a particularly neglected area within 
an incipient fi eld. SME promotion programs are 
already a usual part of government policy, but too 
little is known about the effectiveness of the dif-
ferent promotion instruments in operation. One 
common characteristic among a broadly diverse 
set of programs is that their impact is almost never 
evaluated. A signifi cant exception to this rule is the 
projects fi nanced by the National Fund for Training 
and Employment Promotion (Fondo Nacional de 
Capacitacion Laboral y de Promocion del Empleo—
FONDOEMPLEO). These programs incorporate 
monitoring and evaluation by independent institu-
tions as part of the project. Thus, the few existing 
evaluations of SME programs have been done on 
these programs, which tend to be small. Jaramillo 
and Parodi (2003), for instance, evaluated the 
impact of two FONDOEMPLEO-funded projects 
focused on entrepreneurial youth: the Business 
Training for Youth project carried out by CARE-Pe-
ru, and the Training Program for Young Creators of 
Microenterprises operated by Integral Development 
Collective (Colectivo Integral de Desarrollo—CID). 
Also, Jaramillo and Parodi (2006) did a random-
ized trial of the latter program while operating in 
the poorest region of the country (Huancavelica). 
Most recently, Jaramillo and Diaz (2007) applied 
non-parametric difference-in-difference matching 
methods to evaluate a similar program in Puno.
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In this chapter we evaluate three important public 
programs oriented to SMEs in Peru: the Public Sector 
Purchase Program by the Small and Micro Enterprise 
Promotion Commission (Comision de Promocion 
de la Pequeña y Micro Empresa—PROMPYME), the 
voucher-based training program for small and micro 
enterprises BONOPYME, and the shoe manufac-
turing technological innovation program (Centro 
de Innovacion Tecnologica—CITE-Calzado). We 
match benefi ciary lists from the programs with data 
from Annual Economic Survey carried out by the 
National Statistics Institute (Instituto Nacional de 
Estadistica e Informatica—INEI) and generate con-
trol groups from the same survey. We use propensity 
score matching techniques to defi ne a region of 
common support and implement fi xed-effect models 
to estimate program impacts on fi rm outcomes.

Our results indicate that, overall, participating in 
SME programs has positive impacts on fi rm sales 
and profi ts, measured both in absolute terms and 
normalized on a per-worker basis. Looking at 
individual programs, the positive impacts were 
found for two of the three programs analyzed. 
Both PROMPYME and BONOPYME show con-
siderable positive impacts, but we do not identify 
signifi cant effects for CITE-Calzado. In the case of 
PROMPYME, our estimates indicate a 20 percent 
impact on both total and per worker profi ts and 
sales. BONOPYME’s impacts are of 15 percent on 
sales and 30 percent on profi ts. These results are 
not sensitive to trimming the bottom 5 percent of 
the distribution of outcome variables, addressing a 
differential exit rates concern, but they are to trim-
ming at the top. On a methodological level, results 
show that controlling for time-invariant features of 
the fi rm through fi xed effects estimation methods 
helps clean impact estimates from unobserved 
heterogeneity among individual fi rms.

The chapter is organized as follows. In the next sec-
tion we present data on the size of the SME sector 
and discuss coverage of the programs. Section 3 de-
scribes the programs. Section 4 discusses the data 
and their limitations. Section 5 discusses estimation 
methods. Section 6 presents and discusses results. 
Section 7 presents tests of the sensitivity of results. 
Section 8 concludes.

2. Size of SME Sector and 
Program Coverage

Micro and small firms represent the great major-
ity of firms in Peru, and a large share of them are 
informal. In 2006 there were about three million 

firms in Peru, and 99 percent of them were micro 
enterprises or small enterprises—firms with 
50 or fewer employees (Table 6.1). The share of 
micro firms was about 98 percent in 2006, and 
about 96 percent if we take into account only the 
formal firms. Employment generated by micro 
and small enterprises is around 60 percent, 
while micro, small and medium enterprises 
represent 64 percent, and independent workers: 
20 percent. The contribution to GDP of micro 
and small firms is about 28 percent, medium 
firms about 17 percent, and independent work-
ers close to 19 percent.

Of the estimated total of 3.2 million micro and 
small fi rms, 846,517 were formally registered with 
the National Tax Administration Authority (Super-
intendencia Nacional de Administracion Tribu-
taria—SUNAT), leaving approximately 2.3 million 
informal fi rms, about 73 percent of all micro and 
small fi rms. Just under three-quarters (73 percent) 
of micro fi rms were informal, while 33 percent of 
small fi rms were informal.

Table 6.1  Estimates of the Number of 
Micro and Small Firms (2006)

Firm 
classifi cation

Number 
of fi rms 

(estimate)

Number 
of 

formal 
fi rms 

(SUNAT)

Number 
of 

informal 
fi rms

Informal 
(%)

Micro fi rms 3,171,460 846,517 2,324,943 73.3

Small fi rms 51,262 34,466 16,796 32.8

Total micro and 
small fi rms 3,222,722 880,983 2,341,739 72.7

Source: SUNAT, National Household Survey (Encuesta Nacional de Hogares—ENAHO) 2006.

Table 6.2  Formal Firms that Accessed 
SME Support Programs

Registration year BONOPYME PROMPYME

2000-2002 12,783 n.d

2003 2,858 n.d

2004 5,618 10,537

2005 1,005 6,877

2006 1,277 4,714

Total 10,758 22,128

Nº of formal micro and 
small fi rms, 2006

880,983

Percentage of for-
mal SMEs in 2006 1.2% 2.5%

Source: ENAHO 2006.
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The SME programs under evaluation are mostly 
oriented to formal fi rms. PROMPYME had a 
broader coverage of formal fi rms in 200659 than 
BONOPYME, but neither of these programs 
reached more than 3 percent of the total pool of 
formal fi rms. These fi gures suggest that a feature 
of the programs under evaluation is their low 
coverage.

3. Description of SME Programs

BONOPYME

BONOPYME is a program aimed at increasing 
SME productivity by facilitating access to techni-
cal assistance and training through a system of 
vouchers. The Ministry of Industry, Tourism, Inte-
gration and International Negotiations (Ministerio 
de Industria, Turismo, Integracion y Negociacio-
nes Comerciales Internacionales—MITINCI) and 
the Swisscontact Foundation created this program 
in 1999. These two institutions administered 
the program jointly until September 2001, when 
BONOPYME was transferred to the MTPE. The 
program was still managed in coordination with 
Swisscontact until 2006. In 2008 a new legislation 
for micro and small fi rms transferred responsibil-
ity on this and other SME programs back to the 
MP, one of the outgrowths of MITINCI’s dissolu-
tion in 2002.60 Consequently, MP is restructuring 
its SME programs, which are temporarily not 
operating at the time of writing. 

The BONOPYME program provides vouchers 
to participant fi rms in order for them to acquire 
training services for their employees as well as 
technical assistance from qualifi ed suppliers of 
business services. Vouchers are organized in three 
products:

■ Vouchers for diagnosis. These vouchers 
covered the costs of a business evaluation 
in order to establish needs and growth 
potential of the participant fi rms. Benefi -
ciaries of the program can only access this 
service once during their participation in 
the program. This service is mandatory for 
new benefi ciaries. 

59  We do not consider the CITE-Calzado program because we have no data 

on the number of fi rms in the sector, which would be the relevant fi g-

ure with which to compare the number of actual benefi ciary fi rms.

60  In 2002 MITINCI disappeared and two new ministries were created: Ministry of Trade 

and Tourism (Ministerio de Comercio Exterior y Turismo—MINCETUR) and the MP.

■ Vouchers for training. Each fi rm receives 
six training vouchers per year, each of 
them with a fl at discount of 49 soles. 
Training can be for the employer or 
employees in the areas of business man-
agement or technical courses oriented to 
increase productivity.

■ Vouchers for technical assistance. Each 
fi rm can use a maximum of two technical 
assistance vouchers per year. Each one 
gives a discount of 70 percent on the cost 
of the services, up to a maximum cover-
age of 600 soles. With these vouchers, 
fi rms can access specialized consultancy 
or technical assistance services to improve 
specifi c areas such as sales, production, 
operations or customer service.

According to Peruvian legislation (D.L Nº 1086), 
fi rms with a maximum of 50 workers and a mini-
mum of two workers (including the owner) are al-
lowed to participate in BONOPYME. The program 
only accepts formal fi rms with at least six months 
in operation prior to program participation. In 
practice, this requirement was verifi ed using the 
fi rm’s tax number, which has to be active for the 
six months before the date of program enrollment. 
In order to guarantee service quality, training 
and technical assistance vouchers can be used to 
acquire services only from authorized providers 

Table 6.3  Participation, Vouchers Used 
and Expenditures (2003-2006)

BONOPYME Firms

Number 
of 

services 
(mean)

Total 
services

Program’s 
expenditures*

Training

2003 2,708 2.7 7,206 353,094

2004 6,507 2.9 18,835 922,915

2005 1,552 2.7 4,166 204,134

2006 1,945 2.9 5,554 272,146

Technical Assistance

2003 400 1.1 448 268,800

2004 1,023 1.2 1,270 762,000

2005 218 1.1 249 149,400

2006 320 1.2 379 227,400

*Program expenditures estimated based on the flat discount of 49 soles for training vouchers 

and the maximum coverage of 600 soles per technical assistance voucher.

Source: BONOPYME beneficiary list.
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selected by the program through a formal process.

The use of training services is more common 
among BONOPYME beneficiary firms than other 
services (Table 6.3). This is surprising, because 
the amount of the potential subsidy provided 
by the program is larger in the case of techni-
cal assistance services. On average, firms using 
vouchers for training used 2.7-2.9 vouchers over 
the 2003-2006 period compared to 1.1-1.2 vouch-
ers used for technical assistance. BONOPYME 
also has an irregular expenditure pattern, reach-
ing a peak in 2004 and then decreasing. This is 
associated with the fluctuations in funding for 
the program.

PROMPYME

The Peruvian Congress approved in 2003 a law to 
promote micro and small fi rms, by which, among 
other things, the government committed to reserve 
40 percent of public procurement of goods and 
services for micro and small fi rms, and designated 
PROMPYME as the institution in charge of dissemi-
nating information regarding public bids among 
SMEs. Consequently, PROMPYME—founded in 
1997—implemented a Program of Public Sector 
Purchases from SMEs to promote participation in 
public procurement of goods and services through 
information provision to potential suppliers and 
web-based training. It is essentially a market 
development program, which collects and arranges 
public procurement data in a useful format to regis-
tered program participants through a web page as 
well as through a personalized notifi cation service 
of procurement requests within the fi rm’s fi elds of 
interest.

Any fi rm registered with the Council of State 
Contracting and Procurement (Consejo Supe-
rior de Contrataciones y Adquisiciones Del 
Estado—CONSUCODE) can participate in the 
program. Since registration in CONSUCODE 
requires having an active tax number, tax formal-
ity is required. In 2007 the formerly autonomous 
PROMPYME became a part of the MTPE (D.S. 
N° 003-2007-TR), and later was merged into the 
program Mi Empresa (“My Company”) with 
the creation of a new component for public 
procurement called Contactos (“Contacts”). As 
mentioned before, the MP assumed responsibility 
of SMEs during 2008 and Mi Empresa is at the 
moment on stand-by, except for a new component 
created to stimulate domestic consumption as 
part of an anti-crisis program.

Technological Innovation Center—
Footwear (CITE-Calzado)

The MP supervises a network of technological 
innovation centers (Centros de Innovacion Tecno-
logica—CITEs) that provide sector-specifi c techno-
logical services to fi rms. This model of technologi-
cal innovation started in Peru in the late 1990s with 
technical and fi nancial support from the Spanish 
cooperation. CITEs’ law61 was approved in 2000 
and defi nes them as public or private agencies in 
charge of promoting innovation, quality and pro-
ductivity throughout the different stages of indus-
trial production. A CITE can be public or privately 
run, or a public-private venture. Public CITEs have 
technical, fi nancial, economical and management 
autonomy, while private CITEs need approval from 
the Vice Ministry of Industry and SMEs to operate. 
Both private and public CITEs depend on self-
generated resources through the sale of the services 
they provide. For public CITEs, the MP publishes 
the price of each service. 

Currently 13 CITEs are operating in Peru (see An-
nex 6.1 for details). Three public CITEs operate in 
the footwear, wood, and grape products industries. 
Other sectors covered include tropical fruits and 
medicinal plants (in Loreto), camelid fi bers and 
wool processing (in Arequipa), agro-industrial 
processes (Tacna, Arequipa and Piura), logistics, 
software, and forestry. We focus on the publicly-
run footwear CITE, which started operations in 
1999 with donor funding, but now is a self-fi nanced 
public venture. CITE-Calzado offers the following 
services: documentation center, design, testing 
laboratory, training, and technical assistance.

a. Documentation Center

This service offers reference material in the follow-
ing areas: (i) fashion magazines, (ii) shoe-making 
handbooks, and (iii) studies and theses about shoe 
making. CITE-Calzado only charges for photocop-
ies. 

b. Design

CITE-Calzado helps fi rms design templates for 
footwear manufacturing. The template is made 
piece by piece, for example, toecap or heel. Clients 
bring a photo of the shoe they want to manufac-

61  Ley de creacion de los CITES Nº 27267
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ture to use for making the template. Currently this 
service is done by hand, but CITE-Calzado soon 
expects to purchase a machine to offer this service 
by computer for greater precision. Once the client 
has the basic pattern, the next step is to replicate 
it for the other sizes. Generally, small fi rms make 
their serials by hand, which often leads to im-
precision and an ineffi cient use of raw materials 
because of waste. CITE-Calzado provides this 
service using computerized procedures to im-
prove precision. 

A very important part of the design service of 
CITE-Calzado is confi dentiality. The exclusivity of 
design is critical for some fi rms, so they prefer to 
pay more for the service if they are sure that the 
design will not end in the hands of the competition, 
which generally happens in the informal market.

c. Laboratory

CITE-Calzado also offers chemical and physical 
testing for raw materials and fi nal products. For 
instance, they test for the quality of the leather, 
synthetics, plastic, shoelaces, as well as rust, peel 
off, etc. The customer of these services can be a 
footwear manufacturer or a fi rm that is purchasing 
footwear. The principal end user of the testing ser-
vice is the Customs Service, since this agency forces 
every fi rm that wants to export to have a certifi cate 
of the materials used in the manufacture of the 
product. Other important end users are certifi cation 
bodies that require fi rms to present laboratory tests 
of their products. 

d. Training

Raw material providers offer short seminars on 
how to improve the use of their products. These 
seminars are free and often serve as a kind of pub-
licity. CITE-Calzado also offers courses on several 
footwear manufacturing procedures, techniques 
and standards. These courses usually consist of 15-
30 classroom hours each. The courses are scheduled 
by CITE-Calzado, but in some cases can also be 
held on demand. 

e. Technical Assistance

A technician of CITE-Calzado can go to a fi rm and 
solve specifi c technical problems or evaluate opera-
tion processes to suggest improvements.

CITE-Calzado does not have any restriction on 
formality nor fi rm size in order to provide services 
to benefi ciary fi rms. Trading fi rms that want to 
verify the quality of the leather, for instance, use 
CITE-Calzado’s laboratory services. Individuals 
can also purchase services. More then 90 percent 
of total revenue for almost every year is from 
selling services to formal fi rms. Overall, demand 
for services shows a modest increase of about 25 
percent for the fi ve-year period (Figure 6.1). For all 
years between 2001 and 2006, the design service 
was the most important for CITE-Calzado in terms 
of revenue. Laboratory service shows the largest 
increase, though since 2002 it has stagnated. Train-
ing, on the other hand, grew signifi cantly to 2004, 
but has declined thereafter.

Figure 6.1  Evolution of CITE-Calzado Revenue by Service Type (2001-2006)

Technical Assistance Documentation centerDesign Laboratory TrainingTotal

2001 2002 2003 2004 2005 2006

250,000

200,000

150,000

100,000

50,000

0

T D L T

Source: CITE-Calzado beneficiary list.
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4. Data Description

The data used for the evaluation of SME program 
impacts in Peru are obtained from matching 
program benefi ciary lists or registries to the Annual 
Economic Survey (Encuesta Economica Annual—
EEA) data for 2001-2006 using tax registration 
numbers. A complementary survey for an addi-
tional sample of both benefi ciary and control fi rms 
was fi elded between January and March 2009. 

The characteristics of program benefi ciary lists are 
as follows:

■ PROMPYME: Includes each fi rm’s tax 
registration number, commercial name, 
contact information and years registered 
at PROMPYME between 2004 and 2007.

■ BONOPYME: Includes each fi rm’s tax 
registration number, commercial name, 
contact information, years registered at 
BONOPYME between 2003 and 2006, and 
number of technical assistance and train-
ing vouchers used by year. 

■ CITE-Calzado: Includes each fi rm’s tax 
registration number, commercial name, 
contact information, and registration year 
for 1999-2009.

EEA collects annual economic and fi nancial data 
on selected Peruvian fi rms. The stated purpose is 
to produce information useful for the elaboration 
of macroeconomic and sector aggregates in order 
to contribute to the analysis of the Peruvian econ-
omy. The unit of analysis is the fi rm. In the case of 
multi-establishment fi rms, the fi rm reports data on 
each establishment. The sample is stratifi ed into 
two stratum using net annual sales. One stratum, 
which goes in the sample with probability equal to 
1, is made up of fi rms that together account for 70 
percent of annual sales in its economic sector and 
those with net annual sales above 5 million soles. 
In addition, a random stratifi ed sample of fi rms 
with net sales below 5 million soles is included. 
According to design, the total sample should be of 
26,000 fi rms. However, because of a large inci-
dence of non-response, particularly among smaller 
fi rms, sample sizes tend to be smaller and vary 
from year to year.

Coordination with INEI allowed us to link the lists 
of benefi ciaries to the EEA. We obtained databases 
for Metropolitan Lima for the benefi ciary fi rms of 
the three programs found in the EEA between 2001-

2006.62 In addition, the database included fi rms that 
had not participated in any of the programs and 
thus could potentially be part of a control group for 
the estimation of program impacts.

The number of fi rms linked is quite low, which can 
be explained by the sampling design of the sur-
vey and the characteristics of the programs (Table 
6.4). The programs in question focus primarily (or 
exclusively, as in the case of BONOPYME) on micro 
and small fi rms, and since these represent most of the 
fi rms in Peru, each of them has a very low probability 
to be part of the EEA sample compared to medium 
and large fi rms. Naturally this limits the amount of 
panel data for both benefi ciary and control fi rms.

Not all identifi ed benefi ciary fi rms reported to the 
EEA in every year of the period the panel should 
cover. In fact, we have an unbalanced panel in 
which many fi rms (benefi ciaries of SME programs 
or not) only have one year of data. This narrows 
the possibility of having pre- and post-participation 
data for SME program benefi ciaries, as well as 
control fi rms followed over time that can match the 
pre- and post- years on treated fi rms.

There is also a large gap between the data that is 
supposed to be collected, according to the question-
naires that fi rms must complete, and what is actu-
ally collected or at least stored in the database INEI 
provided to us. The data set is complete only for the 
most aggregate variables, such as sales, expendi-
tures, and total workers. Basic input variables such 
as investment, value of fi xed assets and wages, in-
ter alia, are missing. However, other variables that 
characterize the fi rm were available for the analysis, 
such as the age of the fi rm, legal status (i.e., type of 
societal form), and sector of activity. 

62  Note that while CITE-Calzado operates only in Lima, both BONO-

PYME and PROMPYME have national coverage. Thus, impact esti-

mates for the latter two programs are for fi rms located in Lima.

Table 6.4  Benefi ciary Firms in the EEA 
According to Support Program

 PROMPYME BONOPYME
CITE-

Calzado

(1) Number of 
fi rms linked

978 114 90

(2) Number of 
benefi ciary fi rms

22,128 10,758 1,680

Percentage 
of links ((1) 
/ (2)*100)

4.4% 1.1% 5.4%

Source: Annual Economic Survey, 2001-06.
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5. Methodology

In order to estimate treatment effects of the SME 
programs, we need to identify the counterfactual 
scenario for the benefi ciary fi rms. Thus, we look 
for a group of fi rms that did not participate in any 
program, but share similar pre-treatment charac-
teristics with benefi ciary fi rms. We proceed in two 
steps. 

First, we estimate a propensity score of program 
participation as a function of pre-treatment fi rm’s 
characteristics and use this score to restrict the 
sample to treatment and comparison fi rms that 
share similar pre-treatment observable characteris-
tics. To this end, we defi ne an overlapping region 
of estimated propensity scores between treated and 
comparison fi rms, termed the region of common 
support. By restricting to fi rms with propensity 
scores in the region of common support, we obtain 
a more comparable sample of fi rms in terms of pre-
program participation probabilities. 

Second, we estimate the impact of SME programs 
on profi ts and sales by running fi xed effects 
regressions in the sample of fi rms whose estimated 
propensity scores lie in the region of common 
support. The fi xed-effects specifi cation allows us to 
remove any time-invariant factor potentially cor-
related with program participation that might bias 
the estimation of the SME program impact.

Construction of the Working Sample

We use the data from the EEA to construct a panel 
data sample for estimating the propensity score 
and the fi xed-effects regressions. These panel data 
comprise at least two observations for each fi rm. 
For treatment fi rms, we restrict the EEA data to 
fi rms with at least one year of pre-program partici-
pation data and at least one year of post-program 
participation data. 

For comparison fi rms (i.e. untreated fi rms), it is 
more complicated to defi ne a pre- and post- par-
ticipation year because they have not received 
treatment. Given that 2004 is the fi rst year we are 
able to identify new benefi ciary fi rms in the SME 
programs’ benefi ciary lists, we restrict the EEA data 
to untreated fi rms with at least one observation be-
fore and one observation after 2004, or with at least 
one observation before and one observation after 
2005. For instance, an untreated fi rm with data for 
2003 and 2006 enters our sample, the same happens 
to a fi rm with 2004 and 2005 data, or with 2004 and 

2006 data. In contrast, an untreated fi rm with data 
for 2001 and 2003 does not enter our sample. This 
is because for any post-treatment year (2004, 2005, 
2006) for a benefi ciary fi rm, the comparison fi rm 
does not have data to contribute in the estimation 
of programs impacts.

Econometric Approach

The fi rst step in estimating program impacts 
consists of estimating the propensity score of 
program participation and restricting the sample to 
the region of common support. To do so, from our 
working sample we take a cross-section of fi rms, 
which consists of the pre-treatment observation for 
benefi ciary fi rms and the next-to-last observation 
for untreated fi rms. 

We defi ne the EVER TREATED dummy variable 
that takes a value of one if the fi rm participated in 
any of the SME programs (PROMPYME, BONO-
PYME, CITE-Calzado), and a value of zero if the 
fi rm never participated. We estimate the propensity 
score of program participation by running a logit 
regression of the EVER TREATED dummy on the 
following covariates: log of sales per worker and 
dummy variables for fi rm size, fi rm age, industry, 
societal form, and year. 

After the regression we compute the estimated 
propensity score and identify the region of com-
mon support. The region of common support 
corresponds to propensity scores that lie above a 
lower limit defi ned by the maximum between the 
minimum levels of estimated propensity scores 
for treated and comparison fi rms, and below an 
upper limit defi ned by the minimum between the 
maximum levels of estimated propensity scores for 
treated and comparison fi rms.

In the second step we return to our panel data set 
and restrict the sample to fi rms in the region of 
common support. Using these data we run regres-
sion models of the form:

OUTCOMEit-δTREATEDit+Xit + ϵit

The dependent variable OUTCOME denotes log of 
profi ts (in absolute terms and per worker) and sales 
(in absolute terms and per worker). The covariate 
of interest is the dummy TREATED that indicates 
fi rm participation in an SME program. The source 
of variation comes from benefi ciary fi rms that 
enter each program in different years. In order to 
capture the effect of the program, the TREATED
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dummy takes a value of zero for benefi ciary fi rms 
in years prior to their registration in the program 
and a value of one for all years since program 
participation. For control fi rms, this dummy will 
take a value of zero in every year. This way, ben-
efi ciary fi rms act as controls in years prior to their 
incorporation to the SME program in evaluation. 
The regressions include dummies for fi rm size (the 
number of employees) and year, as the additional 
covariates represented by Xit

The main potential source of bias in our results 
comes from the benefi ciary fi rms appearing in 
our sample that self-selected into treatment and 
also selected into and reporting to the EEA. If, 
for instance, fi rms with lower performance were 
more likely to participate, the impact could have a 
negative bias since the output variable for treated 
fi rms would be lower than for untreated fi rms 
not necessarily due to program participation, but 
because without the program these fi rms could 
have had worse performance. The way to deal with 
this problem is by estimating the propensity score 
and restricting the sample to the region of common 
support.

Another potential problem is the bias associated 
with the composition of the sample, since entrance 
into or exit from the EEA is not exclusively deter-
mined by exogenous forces. As noted above, some 
fi rms do not submit their information despite the 
fact that they are selected as part of the sample. 
This feature refl ects the decision among fi rms to 
respond (or not) to the EEA. The bias could be posi-
tive or negative depending on the determinants of 
reporting to the EEA. Yet another potential source 
of bias comes from the existence of unobservable 
variables that could affect the fi rm’s performance 
besides program participation but potentially cor-
related with it. If we estimate the model by running 
OLS regression or even using the between-group 
transformation (or levels estimation), the estimated 
coeffi cients will likely be biased as long as there is 
correlation between unobserved fi rm heterogeneity 
and treatment status. This happens because the het-
erogeneity is not pruned by the OLS or between-
group estimation.

In order to handle this situation, we use the two-
way fi xed-effects model as our preferred specifi -
cation. The identifi cation assumption is that the 
propensity to participate in SME programs and any 
additional heterogeneity between participating and 
non-participating fi rms are time-invariant. In the 
previous regression equation we decompose the 
error term in three parts: a fi rm specifi c fi xed-effect 

(αi), a year specifi c fi xed-effect common to all fi rms 
(λt) and a fi rm’s idiosyncratic random component 
(uit). Thus the estimating equation is:

OUTCOMEit-δTREATEDit+Xit +αi+λt uit

The inclusion of the fi rm-specifi c fi xed-effects 
removes time-invariant idiosyncratic sources of 
bias behind program participation that might be 
correlated with the original error term. The time-
specifi c fi xed-effects common to all fi rms removes 
secular aggregate trends.

6. Results

We defi ne the dummy variable EVER TREATED 
that takes a value of one for participant fi rms and 
a value of zero for never participating fi rms, which 
categorizes the 2,876 fi rms in our sample according 
to their treatment status (Table 6.5).

In order to implement the methodology, we 
estimate a logit regression model for participation 

in SME programs. The dependent variable in the 
regression is the EVER TREATED dummy. We 
run the model using a single cross-section of fi rms 
comprised by the fi rst observation prior to program 
participation for participating fi rms and the next-
to-last observation for untreated fi rms.

We fi nd that the likelihood of program participa-
tion for fi rms in our sample increases with the size 
of the fi rm, measured by either the log of sales per 
worker or the number of workers, and the age of 
the fi rm. Firms from the manufacturing industry 
are also more likely to participate in any of the 
three SME programs under study than from the 
trade sector, while fi rms from the hotel and restau-
rant industry are less likely to participate.

With results from the logit model, we estimate the 
propensity score and defi ne the region of common 
support (Figure 6.2), restricting the sample only 
to observations falling within this region, with the 

Table 6.5  Distribution of Treated and Untreated Firms

 Untreated Treated

Any program 2,462 414

PROMPYME  355

BONOPYME  63

CITE-CAL  23

Source: Authors using the evaluation database.
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Source: Authors using the evaluation database.

year identifying when the observation fi rst appears 
in the data set (Table 6.7). 

For the impact estimates of participation in SME 
programs, the upper panel of Table 6.8 presents our 
preferred fi xed-effects specifi cation. For the pur-
pose of comparison, in the lower panel we present 
an alternative levels estimation which does not take 

care of unobserved heterogeneity. We report two 
types of estimates in each case, each one deriving 
from a separate regression.63 First, we estimate the 
impact of participation in any of the SME pro-
grams, which corresponds to the coeffi cient for the 
TREATED dummy. Second, we estimate the impact 
of specifi c programs by replacing the TREATED 
dummy by specifi c program dummies, one for each 
program. The program impact estimate corre-
sponds to the coeffi cient of each of these dummies. 
For all the estimations we show four columns. The 
fi rst two columns correspond to the log of outcome 
variables profi ts and sales; the following two to 
the same variables normalized by the number of 
workers. 

We fi nd a positive impact of participation in SME 
programs on both profi ts and sales. Participation is 
associated with a 26 percent increase in profi ts and 
a 21 percent increase in sales. Effects are similar for 
the normalized version of these variables. 

Looking at the individual programs, our estimates 
indicate signifi cant impacts of PROMPYME and 
BONOPYME, but not for CITE-Calzado. For 
PROMPYME the effect of participating is about 
20 percent for either sales or profi ts. Participa-
tion in BONOPYME has an impact of 15 percent 
on sales and 32 percent on profi ts. In the case of 
CITE-Calzado, impacts are not statistically signifi -

63  Full regression results are found in Annexes 6.3, 6.4, 6.5 and 6.6.

Table 6.6  Logit Estimates for Program Participation

Ever Treated

Log (sales per worker)
 

0.586***

(0.06)

More than 100 workers dummy
 

2.048***

(0.23)

Age of the fi rm

Between 4 and 7 years
 

-0.255

(0.24)

Between 8 and 11 years
 

0.286

(0.23)

Between 12 and 15 years
 

0.384

(0.28)

Between 16 and 19 years
 

0.804***

(0.30)

Between 20 and 23 years
 

0.598*

(0.33)

More than 24 years
 

0.594**

(0.26)

Societal form

S.A, S.A.C, S.A.A, SCRL
 

-2.247***

(0.14)

Industry

Manufacture
 

0.772***

(0.20)

Hotels & Restaurant
 

-1.734*

(1.03)

Pre-2003 dummy
 

-1.236***

(0.14)

Constant
 

-7.740***

(0.80)

Observations/fi rms 2876

Likelihood ratio test, chi(2) 775.07

Pseudo R2 0.327

Figure 6.2  Distribution of Propensity Scores 
and Region of Common Support
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Table 6.7  Distribution of Treated and Untreated Sample by Program Type

 Untreated Treated PROMPYME BONOPYME CITE-CAL

2001 1,278 0 0 0 0

2002 2,386 3 0 0 3

2003 1,035 15 0 7 8

2004 1,544 296 257 41 10

2005 987 263 230 41 9

2006 1,055 291 251 46 10

Total 8,285 868 738 135 40

Table 6.8  Estimates of Fixed-Effects and Between-Effects Models

 
Log

Profi ts
Log

Sales
Log 

Profi ts per worker
Log 

Sales per worker

1. Fixed-Effects Estimates 

A. Aggregate Treatment 

TREATMENT 0.263*** 0.213*** 0.252*** 0.213***

 (0.05) (0.02) (0.05) (0.02)

B. Treatment by Program

CITE-CAL 0.392 0.121 0.39 0.121

 (0.32) (0.12) (0.33) (0.12)

PROMPYME 0.206*** 0.201*** 0.195*** 0.201***

 (0.06) (0.02) (0.06) (0.02)

BONOPYME 0.320** 0.156*** 0.304** 0.156***

 (0.13) (0.05) (0.13) (0.05)

2. Level Estimates 

A. Aggregate Treatment

TREATMENT 1.169*** 1.819*** 1.142*** 1.819***

 (0.15) (0.10) (0.15) (0.10)

B. Treatment by Program

CITE-CAL 0.0822 0.665* 0.0753 0.665*

 (0.50) (0.36) (0.49) (0.36)

PROMPYME 1.448*** 1.863*** 1.421*** 1.863***

 (0.16) (0.11) (0.16) (0.11)

BONOPYME -0.241 0.823*** -0.26 0.823***

 (0.31) (0.21) (0.30) (0.21)

Notes: Each panel reports the results from separate regression models. The Aggregate Treatment panel reports regression estimates where the covariate of interest is the TREATMENT dummy, which 

ndicates program participation in any of the SME programs under study. The Treatment by Program panel reports regression estimates where the covariates of interest are three dummies, one for each of 

the SME programs.

Source: Authors using the evaluation database.

Source: Authors using the evaluation database.
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cant. Note the contrast with the levels estimation, 
which presents much larger coeffi cients in the case 
of PROMPYME and a negative sign in the case of 
BONOPYME. These results are driven by unob-
served heterogeneity that this type of specifi cation 
does not control for. Results indicate that a great 
deal of this heterogeneity is time-invariant since the 
fi xed-effects estimation, which controls for this type 
of heterogeneity, is quite effective in reducing this 
potential source of bias.

Looking at the trends in mean profi ts per worker, 
in the case of PROMPYME there is a difference in 
favor of program participants to start with, but this 
tends to widen over time (Figure 6.3). In the case of 

BONOPYME we fi nd the opposite pattern: at the 
outset non-participants have better indicators of 
the outcome variable, but the gap tends to narrow 
over time. 

7. Sensitivity Analysis

We conduct a sensitivity analysis of our estimated 
treatment effects by excluding treated fi rms in the 
upper and lower tails of the distribution of the 
outcome variables. In our fi rst sensitivity analysis, 
we trim the sample by dropping the bottom 5 
percent of the distribution in order to address the 
possibility of bias in our estimates by not taking 

Figure 6.3  Evolution of Mean Profi ts Per Worker for PROMPYME and BONOPYME, 2001-2006 (thousands of soles)
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Table 6.9  Fixed-effects Estimates by Trimming the Bottom 5% of the Distribution

 
Log

Profi ts
Log

Sales
Log

Profi ts per worker
Log

Sales per worker

A. Aggregate Treatment 

TREATMENT
 

0.257*** 0.211*** 0.246*** 0.211***

(0.05) (0.02) (0.05) (0.02)

B. Treatment by Program

PROMPYME
 

0.200*** 0.196*** 0.189*** 0.196***

(0.05) (0.02) (0.06) (0.02)

BONOPYME
 

0.315** 0.172*** 0.300** 0.172***

(0.13) (0.06) (0.13) (0.06)

CITE-Calzado
 

0.389 0.147 0.389 0.147

(0.32) (0.14) (0.33) (0.14)

Notes: Each panel reports the results from separate regression models. The Aggregate Treatment panel reports regression estimates where the covariate of interest is the TREATMENT dummy, which 

indicates program participation in any of the SME programs under study. The Treatment by Program panel reports regression estimates where the covariates of interest are three dummies, one for each of 

the SME programs.

Source: Authors using the evaluation database.

Source: Authors using the evaluation database.
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into account the fact that fi rms exit rates might be 
different between treated and control fi rms in the 
longitudinal sample. Underlying the trimming cri-
terion is the assumption that the lowest performing 
fi rms would have exited in the absence of program 
participation. Using the restricted sample of fi rms, 
we replicate the estimation of our preferred fi xed-
effects regressions implemented before both for 
treatment, defi ned as participation in any of the 
SME programs, as well as defi ned as the isolated 
treatment of each specifi c program (PROMPYME, 
BONOPYME and CITE-Calzado).

The results of this analysis (Table 6.9) show minor 
changes in the estimated coeffi cients of program 
participation with respect to the original estimates 
reported in Table 8. In most cases the estimates 
from the trimmed sample are almost the same as 
previously estimated, and the statistical signifi -
cance of the point estimates is not affected. The 
same pattern is observed both for the aggregate 
treatment as for the isolated impacts by specifi c 
program.

As an additional sensitivity analysis, we also 
estimate treatment effects by trimming the upper 5 
percent of the outcome distribution. By doing this, 
we obtain a lower bound fi xed effects estimate of 
treatment impacts (Table 6.10). In this case, we fi nd 
several changes when comparing with the original 
results. First, the aggregate estimates obtained 
from the trimmed sample are half of those previ-
ously estimated in the full sample, but they are 
still large and positive. Second, when we split the 

fi xed-effects estimates by program, the impacts 
of BONOPYME turn out as not statistically sig-
nifi cant for sales and sales per worker and (more 
weakly) signifi cant for profi ts, whereas before 
they were signifi cant for all the outcome variables, 
and the impacts were very high. In contrast, for 
PROMPYME, the results are statistically signifi -
cant only for sales and sales per worker, but the 
bounded estimated impacts are about 65 percent of 
the unbounded estimates reported previously. 

8. Conclusions

In this chapter we report on an effort to evaluate 
three important public programs oriented to SMEs 
in Peru: PROMPYME’S Public Sector Purchase 
Program, BONOPYME voucher-based training 
program, and CITE-Calzado technology assistance 
for the shoe industry. We match benefi ciary lists 
from the programs with data from INEI’s Annual 
Economic Survey panel of fi rms to generate a 
control group. We use propensity score matching 
techniques to defi ne a region of common support 
and implement fi xed-effect models to estimate 
program impacts on fi rm outcomes.

Our results indicate that participation in SME 
programs has statistically signifi cant positive 
impacts on two fi rm outcomes: sales and profi ts, 
both in absolute terms and normalized on a per-
worker basis. Both PROMPYME and BONOPYME 
show considerable positive impacts, but we do not 
identify signifi cant effects for the CITE-Calzado 

Table 6.10  Fixed-effects Estimates by Trimming the Top 5% of the Distribution

 
Log 

Profi ts
Log

Sales
Log

Profi ts per worker
Log

Sales per worker

A. Aggregate Treatment 

TREATMENT
 

0.145** 0.137*** 0.148* 0.137***

(0.07) (0.03) (0.08) (0.03)

B. Treatment by Program

PROMPYME
 

0.0919 0.135*** 0.0961 0.135***

(0.08) (0.03) (0.08) (0.03)

BONOPYME
 

0.346* 0.0871 0.325* 0.0871

(0.18) (0.08) (0.19) (0.08)

CITE-CAL
 

0.187 0.107 0.213 0.107

(0.50) (0.18) (0.52) (0.18)

Notes: Each panel reports the results from separate regression models. The Aggregate Treatment panel reports regression estimates where the covariate of interest is the TREATMENT dummy, which 

indicates program participation in any of the SME programs under study. The Treatment by Program panel reports regression estimates where the covariates of interest are three dummies, one for each of 

the SME programs.

Source: Authors using the evaluation database.
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program. In the case of PROMPYME, our esti-
mates indicate a 20 percent impact on both total 
and per worker profi ts and sales. BONOPYME’s 
impacts are 15 percent on sales and 30 percent on 
profi ts. On a methodological level, results show 
that controlling for time-invariant features of the 
fi rm through fi xed-effects estimation methods 
helps to clean impact estimates from unobserved 
heterogeneity among individual fi rms. Results 
do not change qualitatively when we trim the 
bottom 5 percent of the distribution of the out-
come variables to address a differential exit rates 
concern. However, they are sensitive to trimming 
the top 5 percent, suggesting the presence of 
outliers. Aggregate estimates are still signifi cant, 
but half the size of those obtained with the full 
sample. PROMPYME’s estimates are statistically 
signifi cant only for sales and sales per worker, 
and about two-thirds of the unbounded estimates. 
BONOPYME’s turn out signifi cant only for profi ts 
and profi ts per worker.

Given the increasing demand by Latin American 
governments, including Peru’s, for evaluation data 
to support decision-making in resource allocation 
to public programs, these results strongly suggest 
the value of generating adequate data sets in order 
to evaluate SME programs. Annual economic sur-
veys of the type used in this analysis are common 
to several Latin American countries. Strengthening 
these data collection efforts and improving their 
quality is an important step to promote more evalu-
ation. Specifi cally, in the case of Peru two features 
of the data set need improvement. First, there is a 
large gap between the data that is supposed to be 

collected, according to the survey questionnaire, 
and what is actually in the database. A large num-
ber of variables that could be useful for evaluation 
exercises are left out of the database, presumably 
because they are not collected or contain too many 
missing observations.

A second area for improvement is the need to 
develop a balanced panel useful for evaluation 
purposes. This is feasible, but involves using 
program benefi ciary data. The idea is to generate 
strata within these surveys for program benefi cia-
ries. Thus, programs could share their benefi ciary 
lists with the offi cial statistical agencies, so that 
adequate samples of program participants are con-
sidered within the survey sample. This of course 
requires both an adequate design and the willing-
ness of programs to collaborate in the evaluation of 
their impacts.

SME program evaluation in Peru is only incipi-
ent. A number of questions are open to research, 
including further testing of the results presented 
here with better data. One area is the determinants 
of participation in public programs. In general 
coverage of programs for SMEs in Peru is low. Does 
this have to do with supply restrictions? Is there 
also a demand element? A second area is the role 
of the local context in program impacts. Do im-
pacts differ signifi cantly from one area to another? 
A third important question is whether programs 
help or hinder the development of markets for the 
services they provide. For instance, do they gener-
ate a sustained demand for technical assistance and 
training services?
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Annex 6.1  Innovation Centers (CITES)

Nº Name Management Institution Location

1 CITEccal Public PROMPERU Rimac-Lima

2 CITEmadera Public PROMPERU, PRODUCE, MINAG
Parque Industrial Villa el 
Salvador - Lima
Pucallpa - Ucayalli

3 CITEvid Public PROMPERU, MINAG Ica

4
CITEfrutas Tropicales y plan-
tas medicinales de Loreto

Private 

Universidad Nacional de la Amazo-
nia, Chamber of Commerce, IIAP, In-
stituto de Medicina Tradicional, region-
al government, IPPN and PRODUCE

Iquitos – Loreto

5 CITEconfecciones El Taller Arequipa Private NGO El Taller de Arequipa Arequipa

6 CITEagroindustrial MST - Tacna Private 
PRODUCE, ZOFRATACNA, producer as-
sociations of olives, grapes and oregano 

Tacna

7 CITEagroindustrial CEPRORUI Private  NGO El Taller de Arequipa Arequipa

8
CITEindustria textil cameli-
dos del Peru IPAC – Arequipa

Private
Instituto Privado de Alpaca 
(IPAC) and PROMPERU

Arequipa

9 CITEagroindustrial Piura Private

Universidad de Piura, Chamber of Com-
merce, PROMANGO, CEPICAFE, CEDE-
PAS NORTE, Asociacion de Produc-
tores de Algarrobina y PRODUCE

Piura

10 CITEmetalmecanico - ATEM Private

Gremio de Productores Metal mecani-
cos ATEM (Norte de Lima) with support 
of ADEX, PROMPERU, PSI Universidad 
Sedes Sapiencia, Universidad del Cal-
lao, CEPEA and Los Olivos municipality.

Los Olivos - Lima

11 CITElogistica GS1 Private GS1-Peru (certifi ed) San Isidro - Lima

12 CITEsoftware Private APESOFT (certifi ed) San Borja - Lima

13
CITEagroalimentario de 
Majes y el Sur del Peru

Private IDESI Arequipa (certifi ed) Arequipa

Source: Production Ministry.



IM
P
A

C
T

 E
V

A
L

U
A

T
IO

N
 O

F
S

M
E

 P
R

O
G

R
A

M
S

 IN
 L

A
C

C
H

A
P

T
E

R
 6

123

Annex 6.2  Designing a Supplementary Survey

Concerning sample size, the AES database allows 
us to identify suffi cient fi rms for PROMPYME 
and, to a lesser degree, BONOPYME. However, 
to address an impact evaluation for BONOPYME 
and CITE-Calzado we needed more observations. 
Accordingly, we decided to apply a supplemen-
tary survey compatible with the AES to benefi cia-
ries and their potential control pairs. This survey 
would focus on recent benefi ciaries from the pro-
gram, so that we could collect retrospective data 
that would allow us to construct a panel of fi rms. 
The supplementary survey included information 
about fi rm participation on support programs and 
economic information compatible with the AES 
database. In order to expand the sample size, we 
used a broad directory of micro and small fi rms 
to search for benefi ciary fi rms that were not in 
the AES sample and potential comparison fi rms 
in terms of fi rm’s age, economic activity, annual 
sales, and geographic location (district) within 
Metropolitan Lima.

a. Selection of Benefi ciaries and Sample

Through a directory of micro and small fi rms we 
identifi ed 143 benefi ciary fi rms of BONOPYME 
and 468 of CITE-Calzado. According to the infor-
mation that we already had collected from the AES, 
we only needed approximately 150 more fi rms for 
each program. We used simple random sampling 
for CITE-Calzado and all the identifi ed fi rms for 
BONOPYME.

b. Selection of Control Firms

To select the control fi rms we used the following 
criteria: (i) economic activity code, (ii) geographic 
location (district within Metropolitan Lima and 
Callao), (iii) sales volume, and (iv) fi rm age in 

terms of the number of years the fi rm has been in 
operation. The selection process to obtain matches 
involved several steps. In the fi rst stage we applied 
restrictive criteria by using the economic activity 
code up to fi ve digits. Using the restrictive criteria 
we found control matches for more or less half of 
our sample so we had to relax the conditions in 
order to obtain the rest. We proceeded to use fewer 
digits for the economic activity code and allow 
different districts within Metropolitan Lima and 
Callao. Finally, for the remaining fi rms we accepted 
as controls fi rms with a different age. As a result of 
this process we ended up with more control fi rms 
than benefi ciary fi rms (Table A6.2.1).

Out of 586 fi rms we set out to collect data on, we 
came up with 349 reporting fi rms (Table A6.2.1). 
The difference is mostly explained by wrong or 
unidentifi ed addresses and outright rejections. 
In addition, we ran into a problem with CITE-
Calzado benefi ciaries, as a good number of them 
turned out to have participated in the program 
much earlier than was registered in the database 
the program provided us with and which served 
as the sampling framework. As shown in Table 
A6.2.2, some of them went back to 2001. This 
made it impossible for us to collect pre-treatment 
information for most of the benefi ciary fi rms. 
Considering that the reference timeframe for this 
survey was 2005-2007, we can infer that we only 
have pre-treatment information for three CITE-
calzado user fi rms (Table A6.2.2). Due to this 
problem, we will only use the AES to estimate the 
impact of this program.

Table A6.2.1  Results from Supplementary 
Survey by Support Program

Program Supplementary Survey

CITE-Calzado 62

BONOPYME 89

Control fi rms 198

TOTAL 349

Table A6.2.2  Number of CITE-Calzado Users 
According to Registration Year*

Registration N° fi rms

2001 10

2002 7

2003 8

2004 5

2005 2

2006 2

2007 1

Total 35
Source: Supplementary survey. Elaboration: Authors

*Even though we interviewed 62 CITE-Calzado users, only 35 gave their registration year.

Source: GRADE, supplementary firm survey.
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Estimates for BONOPYME Using 
Supplementary Survey

To estimate treatment effects of the SME programs, 
we replicate the procedure followed with the AES 
database for BONOPYME users. The survey data-
base registers information between 2005 and 2008. 
In the survey we identifi ed 89 benefi ciary fi rms of 
BONOPYME. The dependent variable, in this case, 
is “Ever treated by BONOPYME”. The cross section 
was constructed with data for 2005 for treated and 
non-treated fi rms (Table A6.2.1). The coeffi cients 
reported are the marginal effects of the probability 
of access.

Only to age of fi rm variables turn out signifi cant, 
suggesting that it is younger fi rms (between one 
and three years old) that are more likely to par-
ticipate in the program than those between four 
and ten years old. The fact that that the rest of the 
variables turn out not statistically signifi cant is 
possibly associated with the procedure for selecting 
the control group, described above. The selection 
process considered similar characteristics in terms 
of sector, size of the fi rm, and others.

Based on this logit model, propensity scores were 
calculated, in order to defi ne the common support. 
Figure A6.2.1 shows the distribution of the treated 
and untreated observations that are on and off the 
common support. 

Table A6.2.4 shows the results from a fi xed-effects 
specifi cation. We estimate the impact of participa-
tion in BONOPYME, which corresponds to the 

coeffi cient for the TREATED dummy. For all the 
estimations we show four columns. The fi rst two 
columns correspond to profi ts per capita and its 
log; the following two to sales per worker and its 
respective log. Our estimates indicate signifi cant 
impacts of BONOPYME on sales per capita and 
its log. The size of the effect is about 11 percent of 
sales value.

Figure A6.2.1  Distribution of Propensity 
Scores and Region of Common Support 

Propensity score

Untreated: Off support Untreated: On support

Treated

0 0.2 0.4 0.6 0.8 

Table A6.2.3  Logit Model 
Dependent Variable: Ever treated by BONOPYME

VARIABLES
Ever treated

Logit pre treatment

Ln(ingpercap)
 

-0.044

(0.04)

Growth espectations
 

-0.107

(0.13)

Owns shop
 

-0.016

(0.09)

Machinery
 

-0.023

(0.097)

Ln (# of workers)
 

-0.053

(0.06)

Manufacture
 

0.126

(0.11)

Credit Access: Moderate
 

0.136

(0.11)

Credit Access: Easy
 

0.138

(0.13)

Between 4 and 7 years 
 

-0.226**

(0.09)

Between 8 and 11 years
 

-0.260*

(0.09)

Between 12 and 15 years
 

0.015

(0.13)

Between 16 and 19 years
 

-0.083

(0.16)

Between 20 and 23 years
 

0.149

(0.23)

More than 24 years
-0.110

(0.16)

Constant
 

1.985

-1.786

Observations 143

Pseudo R2 0.0837

LR chi2(14) 15.39

Source: Authors using the supplementary firm survey.

Source: Authors using the evaluation database.
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Table A6.2.4  Fixed-effects Model

(1) (2) (3) (4)

VARIABLES Profi ts percap Ln (profi ts percap) Sales percap Ln (sales percap)

Dumtreat
4623 -0.0607 3778* 0.111*

(5540) (0.228) (2157) (0.0627)

Ln (# of workers)
-6264 -1.264*** -24983*** -0.705***

(8377) (0.298) (3332) (0.0969)

Between 4 and 7 years 
-2845 0.201 87.72 0.0462

(6241) (0.209) (2406) (0.0700)

Between 8 and 11 years
-5027 0.847** -437.4 0.0383

(12405) (0.418) (4746) (0.138)

Between 12 and 15 years
2862 0.768 -74.57 0.133

(21700) (1.130) (8546) (0.249)

Between 16 and 19 years
-17933 0.694 -2920 0.0861

(28378) (1.317) (11232) (0.327)

Between 20 and 23 years
-36841 0.710 -9895 -0.124

(33908) (1.692) (13448) (0.391)

 24 years or older
-42044 0.485 -15850 -0.216

(37981) (1.802) (15063) (0.438)

Dummy year_2006
8722** -0.168 1341 0.0916**

(3900) (0.150) (1519) (0.0442)

Dummy year_2007
8369* -0.0844 5075*** 0.197***

(4439) (0.169) (1722) (0.0501)

Constant
14807 10.04*** 65653*** 10.68***

(12890) (0.550) (5039) (0.147)

Observations 355 301 371 371

F 1.435 2.603 6.566 7.497

R-squared 0.061 0.133 0.218 0.241

Number of id2 124 122 125 125

F_f 1.457 5.320 54.59 42.83
*** p<0.01, ** p<0.05, * p<0.1

Standard errors in parentheses

Source: Authors using the supplementary firm survey.
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