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Abstract 
This study tests whether first-tier financing from the National Bank of Foreign Trade (Banco-
mext) improves the performance of exporting firms. To do so, the Propensity Score Matching 
methodology is applied to a group of 1,056 exporting firms. The overall results show that firms 
that received first-tier financing performed better in terms of revenue, employment, and exports 
compared to firms with very similar characteristics but without financing. The most interesting 
finding is that the loans granted during the 2009 crisis acted countercyclically and in the years 
following the crisis, firms with and without credit increased their revenue and employment.
Key words: export programs, first-tier financing, exporting companies in Mexico, commercial 
opening model, propensity score matching.
JEL classification: C14, C83, C21, F14, G15, G20

Resumen

Este estudio evalúa si la financiación de primer nivel del Banco Nacional de Comercio Exterior 
(Bancomext) mejora el rendimiento de las empresas exportadoras. Para ello, se aplica la meto
dología de Emparejamiento por Puntuación de Propensión a un grupo de 1 056 empresas ex-
portadoras. Los resultados generales muestran que las empresas que recibieron financiación de 
primer nivel obtuvieron mejores resultados en términos de ingresos, empleo y exportaciones, 
en comparación con empresas con características muy similares pero sin financiación. El 
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hallazgo más interesante es que los préstamos concedidos durante la crisis de 2009 actuaron de 
forma contracíclica y, en los años posteriores a la crisis, las empresas con y sin crédito aumen-
taron sus ingresos y empleo.
Palabras clave: programas de exportación, financiación de primer nivel, empresas exportado-
ras en México, modelo de apertura comercial, coincidencia de puntuaciones de propensión.

Introduction

In a globalized world of free trade, governments give high priority to creating mech-
anisms that stimulate economic growth through export promotion. It is generally 
accepted that public financing policies or the removal of credit restrictions leads to 
positive macroeconomic outcomes (Peersman, 2011), and, in some cases, are used 
to influence the level of exports both directly and indirectly (Amissah et al., 2010). 
Discussions on export promotion recognize that public policies have been modified; 
the classical macroeconomic tools of foreign trade, such as managing the exchange rate, 
subsidies, quotas, etc., have been replaced by specific measures that absorb a portion 
of private production costs of exports and are recognized as current “free trade” prac-
tices that are strictly regulated by World Trade Organization (wto), under the Agree-
ment on Subsidies and Countervailing Measures (ascm), but generally have different 
characteristics from one country to the next (Cadot et al., 2011a; Belloc and Di Maio, 
2012). Researchers have also concluded that financing policies aimed at export 
promotion became mechanisms focused on creating conditions that would induce 
technological spillover effects in companies as well as in their surroundings; yet, for 
some authors, this mechanism can be controversial (Rodrik, 2004; 2010). 

In Mexico the banking system consists of the Bank of Mexico, full-service bank-
ing institutions, development-oriented banking institutions, and the public trusts 
established by the federal government for economic development (Anaya, 2007). As 
part of the development banks, the National Foreign Trade Bank (Bancomext) was 
created in 1937 to grant financial supports and promote exports. Although the bank’s 
constitution stipulates the objective of keeping level the balance-of-payments current 
account, the bank’s current financial supports focus on export promotion, granting 
credits for investment in areas such as production projects and modernizing the pro-
ductive plant, equipment, construction and leasing production buildings, and inven-
tory financing; it also finances working capital for producing goods and services. There 
have been few analyses of the relevance of economic policy undertaken by Mexico’s 
development banks, and particularly that of Bancomext. The few studies that exist 
have focused on macroeconomic aspects related to the tendency of development banks 
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to have a relative presence in total banking credit (Rojas, 2009). Within this line of in
vestigation, the most interesting conclusions find that development banks have re-
duced their relative share in financing when compared to full-service banks that have 
increased their share from 1995 until the present. Further, this tendency is not particu-
lar to Mexico, since it also occurs in many Latin American economies (Pineda, 2009). 

With regards to how development-bank financing has affected beneficiary com-
panies, no studies or evaluations have been done. In this paper we pursue this latter 
line of research by analyzing how first-tier financing affects the performance of ex-
porting companies that were granted credit in 2009, 2010, and 2011. Company results 
were measured with seven indicators: quantity of goods and services produced, sales 
income, exports of goods and services, jobs generated, direct jobs maintained, jobs 
with social security, and tax contributions. To evaluate these effects, we used the Pro-
pensity Score Matching (psm) methodology, with a set of instruments designed by Ban-
comext and the unam for the National Survey of Export Credit (Enacrex-2012), and applied 
to 441 beneficiary export companies, i.e., granted credit (treatment group), and 615 
export companies that did not receive this support (control group), for a total of 1,056 
export companies in Mexico during 2010-2012. The psm methodology was applied 
with an estimation of probit models that measures the probability of financial grants 
based on the construction of a qualitative variable whose value is one if it is a treatment 
company and zero if it is a control company, with a set of explanatory factors grouped 
in four categories: 1) Profile of the entrepreneur: traits of the entrepreneur that were 
considered are age, sex, schooling, and experience; 2) Company profile: measures the 
influence of the company profile (age, size, type of ownership, general management 
practices) in the granting of financing; 3) Market characteristics and company loca-
tion: variables were included that describe the business environment such as market 
size (measured by the number of clients), company location in terms of closeness to 
markets and local infrastructure, and company location by region (northern border, 
center of the country, the states of Chiapas and Oaxaca, and the Yucatán peninsula); 
and 4) Conditions and ability to pay: two conditions of companies with the formal 
banking system, i.e., the use of accounts and methods of paying suppliers through the 
banking system. 

To the propensity score estimated with the probit model prediction, we applied 
the normal-kernel matching method rule and constructed forecasts of the perfor-
mance indicators in the treatment and control groups and, with the latter, the average 
treatment effect (att) estimation. Overall results show that companies with first-tier 
financing had better outcomes in their income, employment, and exports compared 
with companies with very similar characteristics but without financing. The most in-
teresting finding was that the loans granted during the 2009 crisis worked in a coun-
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tercyclical fashion: companies with financing were able to avoid downsizing their 
operations, but companies without financing did have to cut back. Conversely, after 
the crisis years passed, companies with and without support had positive growth 
tendencies in their income and employment. 

In the following sections, we analyze the theory and some empirical results on how 
financing affected a group of important exporting companies. In the third section we 
lay out the average-treatment-effect methodology through the specification of a 
probabilistic model and the non-parametric matching method known as Propensity 
Score Matching (psm). In the fourth section, we present results of the probit model, 
the balance tests, and the att for seven economic indicators for 1,056 important ex-
porting companies in Mexico. Finally, we discuss the conclusions of our study. 

Theoretical Perspectives and a Few Empirical Results Regarding 
the Effects of Financing on Exports

Theoretical Perspectives

Export promotion policies (epp) involve all measures and programs designed to help 
real or potential exporters to penetrate international markets. For example, export 
subsidies, tax breaks on export income, credit, favorable terms on insurance, com-
petitive financial conditions, or variations in the exchange rate. Also included are 
regulatory matters, favorable terms to import inputs needed by exporters at reason-
able prices by means of tax rebates, temporary admission schemes, and elimination 
of other governmental restrictions regarding physical and human capital. Czinkota 
(2002) has a classification of these measures as functional (aimed at all producing 
companies within a country), or selective for specific regions or areas (where exports 
are produced and no discrimination exists between domestic and multinational firms). 
epps are common practice and many governments intervene in one way or another 
with a gamut of mechanisms: from providing support for infrastructure to direct ex-
port subsidies. To review the diverse instruments used throughout the world, see 
Melo (2011) for Latin American countries, Ansu (2013) for Africa, and Belloc and Di 
Maio (2012) for Europe and Asia. 

In the past three decades, there has been increasing interest in evaluating pub-
lic-sector programs linked to the export sector. These studies mainly focus on two 
subjects: i) the effectiveness of instruments or evaluating their effects, with results contrast-
ing with one another, from insignificant impacts of export-promotion expenditure 
(Bernard and Jensen, 2004; Girma et al., 2009) to expenditures with positive effects 
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(Crespi and Álvarez, 2016; Görg and Strobl, 2008); and ii) research on methodologi-
cal aspects regarding the quality of impact measurement, in which a substantive change 
has been detected, oriented to the intensive use of microdata with quasi-experimen-
tal methods and the application of methodologies such as Propensity Score Match-
ing (Volpe and Carballo, 2008; 2010; Francis and Collins-Dodd, 2004; Belloc and Di 
Maio, 2012; Cadot et al., 2011a). Yet outcomes depend on the performance variable 
being evaluated and the method for quantifying impacts. Export promotion seems 
to have greater success in influencing the performance of established exporters than 
in encouraging non-exporting companies to begin exporting (Girma et al., 2009). An-
other fundamental aspect found in the literature has to do with the assumption re-
garding the existence of multiple and interactive market failures that characterize the 
complex framework in which export-promotion public policy operates (Volpe and 
Carballo, 2008; Rauch, 1996; 1999; Rauch and Trindade, 2002; Cadot et al., 2011b; 
Bernard and Jensen, 2004; Hausmann and Rodrik, 2003). 

In terms of the economic rationality of credit markets, it is generally accepted that 
the justification for public intervention through credit programs originates in a failure 
of the private sector to allocate loans efficiently. Stiglitz and Weiss’s argument (1981), 
repeatedly cited, holds that this latter failure is caused by an information problem 
linked to the active interest rate and the level of risk; they also analyze the effects of 
adverse selection and moral hazard. Specific methodologies for analyzing a compa-
ny’s solvency or credibility when requesting credit allow researchers to build a case 
that justifies public intervention (Craig et al., 2005; Berger and Udell, 1992; kpmg and 
Cowling, 1999; Levitsky, 1997; Vogel and Adams, 1997; Beck et al., 2008). 

Specifically, there are quite a number of theories and empirical studies on the 
externalities associated with market-system failures, and there is a wide variety of rec-
ommendations that they be eliminated. There are generally two currents of econom-
ic thought that justify public intervention. On the one hand, some economists focus 
on the importance of encouraging export activities, such as: a) Marshallian externali-
ties and protection for infant industries (Panagariya, 2000; Harrison and Rodríguez-
Clare, 2009; Krugman, 1991; 1985; Rosenthal and Strange, 2003);  b) new comparative 
advantages (Hausmann et al., 2006);  c) spillovers and “learn by doing”; d) knowledge 
production as an economic good and spillovers of research and development (for 
points c and d, important research includes: Bernard y Jensen, 2004; Melitz, 2003, 
and López, 2005).  On the other hand, the second current, where the epps (subject of 
this paper) are to be found, includes proponents of eliminating problems of informa-
tion and those of coordination failures and imperfections in the credit market and in 
other markets (Rauch, 1996). 
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Empirical Evidence Regarding the Effects of Financing on Exports

In the last forty years, world trade has changed significantly. It has been said that the 
gradual transition towards new strategies aimed at increasing exports are inspired 
by trade liberalization and the downsizing of the government’s role in the economy. 
Although these strategies have been implemented due to the functional link be-
tween the increase in exports and economic growth, some authors feels that it is 
necessary to revisit this thesis, especially in the case of developing countries (Vlas-
tou, 2010; Harrison and Rodríguez-Clare, 2009). 

Nonetheless, due to the existence of structural economic fragilities in developing 
countries and the generalized and interdependent presence of numerous market fail-
ures, today it is recognized that free-market strategies without government interven-
tion are not always “optimal”. Currently, strong disagreements prevail regarding 
how governments should intervene to boost exports. The World Bank’s viewpoint is far 
from being universally shared; the best measure governments can implement is sim-
ply to eliminate obstacles that hinder markets’ smooth functioning and supply infor-
mation to exporting companies on markets and foreign competitors. 

Generally, for developing and developed countries, a set of successful epps has 
been found that can help us better understand the empirical mechanisms of export 
promotion. The most common definitions of epps vary between two extremes: in its 
narrowest meaning, epps refer to policies associated with the effective exchange rate, 
while a wider definition includes any policy that directly or indirectly influences the 
level of exports. In the first case, it has been argued that undervalued real exchange 
rates serve as an export promotion mechanism (Rodrik, 2008a) or that competitive 
exchange rates encourage manufacturing exports (Berg and Miao, 2010; Subramani-
an et al., 2007). In the second case, other policies besides exchange rates also promote 
exports, such as public agencies that support exporting companies (Lederman et al., 
2010), industrial policy (Hausmann et al., 2006), or credit instruments like those offered 
by development banks (Griffith-Jones and Ocampo, 2018).

From our perspective, export promotion should involve a broad range of public 
interventions, including industrial policy, credit from development banks, and efforts 
to diversify exports (Wade, 1990; Amsden, 2001; Chang and Evans, 2005).

For this reason, the measures and policies that different government might im-
plement are as numerous as their theoretical justifications. Given the experience in 
dealing with epps, some authors have posited that an optimal policy is not a set of 
instruments, but rather a process by which each government learns about the effec-
tiveness of a package of policies for a certain set of circumstances (Rodrik, 2004; 2008b). 
Consequently, the advice that “every country must find its own way” becomes crucial. 
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Empirical evidence suggests that the effects of subsidies on exports, especially direct 
subsidies, expenditures under certain tax systems, and tax exemptions, are specific 
to each country. But subsidies have generally not been very effective in increasing 
exports and usually do not pass a cost-benefit analysis. This is particularly true with 
disbursement schemes by tax systems and tax exemptions; although the evidence is 
mixed, it tends to point to their positive effects, especially those of the former. 

Notably, evidence from studies regarding the effects of epps clearly documents 
that export credits are very significant in raising the probability of exporting. We can 
also foresee that various instruments will be effective in promoting exports. One 
crucial aspect is the availability of credit to exporters. Studies have shown that ex-
cessive regulations that hinder exports should be avoided. Further, governments 
should improve information gathering and dissemination regarding foreign mar-
kets. Other strategies, such as cooperation between exporters, governments, and 
other agencies, have been suggested by the United Nations Industrial Development 
Organization (unido) since the end of the 90s. Today there is a consensus that “export 
corporations” help micro, small, and mid-sized companies to overcome some obsta-
cles to entering international markets. One last important consideration is econo-
mists’ repeated suggestion to explore schemes of complementarity between epps and 
the policies that account for improvements in local companies’ productivity and the 
rise in the technological content of goods produced domestically. 

Methodology of the Average Treatment Effect (att)

The mission of Bancomext’s export-financing program is to “promote financing of 
foreign trade and generation of hard currency in the country, increase the productive 
capacity of export companies and, if appropriate, their internationalization through 
quality attention to clients with financing programs, guarantees, and other special-
ized financial services” (Bancomext, 2015). The expectation behind financing com-
panies is that they will have better economic outcomes, such as increased output, 
sales, employment, etc. Yet the financing allocated is not the only factor that can ex-
plain these desired outcomes, the characteristics of the companies and the business 
environment in which they work are also important. So identifying the weight fi-
nancing is relevant in explaining the performance of those companies receiving sup-
port, independently of other relevant factors. 

One of the advantages of the Propensity Score Matching (psm) methodology is 
that it estimates the effects of financing on company performance by accounting for 
and separating other explanatory factors. It also resolves an analytical dilemma by 
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asking what would have happened if those supports had not been granted and en-
deavoring to measure the effects on companies that were granted supports, assum-
ing that with financing they could have faced both situations (Khandker et al., 2010; 
Caliendo, 2006). This latter dilemma is related to the problem of selection bias that oc-
curs when financing is not randomly (experimentally) allotted. Given this bias, econ-
omists such as Morgan and Winship (2007) have recommended that alternative methods 
be used, such as quasi-experimental ones, to measure these effects. To adequately 
implement psm methodology, we need to design a method to observe the perfor-
mance of two groups of companies that either were, or were not, beneficiaries of fi-
nancing, but possess a set of characteristics that, when combined, demonstrate a 
degree of similarity, closeness or likeness among them (Abadie et al., 2004; Baker, 
2000). For this reason, we built an analytic design for this study to apply the psm 
methodology, which identified companies with financing (treatment companies) 
and without financing (comparison or control companies). In order to meet the con-
dition of similarity between treatment and control companies, unam-Bancomext de-
signed the National Survey of Export Credit (Enacrex-2012) and applied it to the 
universe of companies as having received financing (treatment group), and a second 
group of companies with characteristics or conditions that make them eligible to re-
ceive financing, but for a number of reasons received no such financing during the 
2009-2011 period (control group). 

The analysis period is justified for two reasons: first, the survey conducted with 
exporting companies was performed in 2012; second, it is a particularly relevant 
time since it corresponds to the recovery phase of the 2008 real estate crisis, enabling 
us to understand the role that development banks played during that upward phase 
of the Mexican economy.

Propensity Score Matching (psm )Methodology

After reviewing methodological alternatives in measuring the impact of credit and 
financing programs, we opted for quasi-experimental methods and, among these, 
the psm methodology, given that its results have shown consistency and can easily be 
used to improve policy decisions, thus significantly lowering intervention costs (Ba-
nerjee and Duflo, 2008; Cadot et al., 2011a). In most studies that apply the psm meth-
odology, the rigor and robustness of results hold for different export-promotion 
policies (Badinger and Url, 2012; Volpe, 2011; Gourdon et al., 2011; Eslava et al., 2012; 
Dai and Yu, 2013; Girma et al., 2009). 
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To apply the psm methodology in this study, we considered two procedures: 1) 
The estimation of a probit-style probabilistic model to render companies from the 
two groups of firms (beneficiary and non-beneficiary) comparable and identify the 
factors that explain the demand and allotment of credit; and 2) The use of a non-
parametric match method for companies from both groups according to characteris-
tics defined in the probabilistic model. In order for the psm methodology to be able 
to measure the causal effect of the financing program on the performance of benefi-
ciary companies, at least two assumptions must hold: a) Conditional independence, 
YD

i   ⊥ Ι⎥Χ, i.e., result Y for company i that participates in the program (I1=1) is not re-
lated to the result of a company that does not participate in the program (Rosen-
baum and Rubin, 1983). In other words, the assumption states that after conditioning 
the probability of participation in the program among the set of covariants (X), the 
allocation of supports or credits among companies with and without financing is 
indeed random; and, b) The assumption of common support, Pr(I = 1⎥Χ) < 1, implies 
that for each company with financing there exists at least one company without fi-
nancing but with the same characteristics that can be used for comparison in the 
matching process (Borland et al., 2005).

The Probabilistic Model (probit)

By estimating with the probit model, we obtain probabilities that make companies 
from the treatment and the control groups comparable. The statistical procedure 
generates a propensity score for companies from the treatment and control groups 
that makes them comparable in keeping with observable characteristics (xi). By ob-
serving the probability distributions of the two types of companies, we identify the 
common support region that is used to make comparisons between the treatment 
and control groups (Abadie et al., 2004). 

In general terms, the specification of the probit model is written as in equation 1:

pi = Pr[yi = 1|xi] = Φ(α + βxi + ui)                                                     [1]

where yi is the dichotomous variable that takes a value of one if the company is 
treatment and zero if it is control; α is the constant; β are related coefficients with the 
observable characteristics; ui are the innovations of the equation; and Φ  indicates 
the accumulated distribution function, which in the case of the standard normal is 
identified as: 

pi = ∫α+βxi+ui (2π) –1/2e –z2/2 dz, where z = (xi – μ)/σ. 	                 [2]–∞
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The Company Matching Method (Normal-Kernel)
 
The matching method used in this paper is known as the normal-kernel, which in-
volves a non-parametric method that constructs a counterfactual by means of a 
weighted average for all non-beneficiary companies. If Pi is the propensity score for 
the i beneficiary companies and Pj represents the j non-beneficiary companies, the 
weight of the normal kernel is defined with the following specification:

ω‒ (i,j)KM =      K (Pj – Pi)                                                 [3]
                      

where K(u) =  
     1
√2π exp(–u2/2) is the kernel function and an is the bandwidth 

parameter. 
The weights derived from the normal-kernel ω‒ (i, j)KM are used to construct the 

counterfactual of the i treatment-group companies, combining them with the results 
for the j control-group companies. The matrix of weights should fulfill ∑j ω‒ (i, j)KM 

= 1, i, meaning that the weights should add up to one for each treatment company 
(Caliendo, 2006). 

The Average Treatment Effect (att) 

Having identified the companies in the two groups, we calculate the att as the differ-
ence of the expected value or the mean of the indicators of the effects matrix among 
the beneficiary and non-beneficiary companies. In the first instance, the average re-
sults of the performance indicators of the treatment and control companies can be 
analyzed without applying the psm methodology, and the indicators for each com-
pany are simply compared with the mean differences: E[Y 1

i ] for the beneficiary 
companies and E[Y 0

j ]  for the non-beneficiary companies. To understand the att ap-
proach, we use an indicator function I that identifies a company that receives sup-
port when it is equal to one (I1=1) and equal to zero (I0=0) when a company does not 
receive support. The treatment effect for each company with support i ϵ I1 in the 
treatment group is constructed with the average result comparison of the indicators 
of treatment companies with respect to the weighted average of the observed result of 
the companies with no financing j ϵ I0 , as specified in equation 4 (Heckman et al., 1998; 
Smith and Todd, 2005; Imbens, 2004).  

ATT1era = ∆YMatch =   1  ∑iϵI1[Y 1
i  – ∑iϵI0  ω‒(i,j)KMY 0

i  ]             [4]

an

∑kεC K (Pj – Pi) an

N1
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where N1 and N0 are the number of observations in the treatment and control 
groups, respectively.  

The att is modified when time is important and when taking into account the 
moment before financing is allocated (t = 0) and another moment for comparison 
after financing (t = 1,2,…, τ). Thus, the moments before and after financing for 
the result variables are defined as ∆Yi,t

1 = Yi,t=τ – Yi,t=0 and ∆Yi,t  = Yi,t=τ – Yi,t=0 for the 
treatment and control groups, and the ATT for second differences is defined as in 
equation 5:

	  	
ATT2da = ∆2YMatch =   1  ∑iϵI1[∆Y i,t

1
  – ∑jϵI0  ω‒(i,j)KM∆Y i,t 

0
 ]             [5]

Analyzing ATT2da we see that the differences found for the treatment and con-
trol companies in the baseline year or the year financing allocation can be, or cannot 
be, explained by financing and/or other structural aspects that were not identified 
in the probabilistic model. For this reason, with the application of ATT2da we can 
compare the differences at any time after the baseline year and conclude if these in-
creased, stayed the same, or were reduced. When financing is allocated, we would 
expect the differences between the companies to increase in favor of the treatment 
companies, i.e., those with financial support.

Quasi-experimental Design, Estimation, and Analysis of Results

Quasi-experimental Design and Survey 

For the quasi-experimental design, we considered the universe of companies identi-
fied by Bancomext that received financing (treatment group), and a second group of 
companies that have the characteristics or conditions to potentially receive financing 
(control group). We also designed a survey applied to the two groups of companies 
with 59 general questions and more than 1,500 specific questions in eleven sections that 
define the basic characteristics of the treatment and control groups. One of its objec-
tives of National Survey of Export Credit (Enacrex-2012) was to measure the effects 
of first-tier credit programs in the performance of companies that benefitted from fi-
nancing. To this end, we defined that the unit of analysis as export companies with 
first-tier financing in 2009, 2010, and 2011. This analysis covered the 2010-2012 period 
under the assumption that the effects of credits would be observed after financing 
was allocated. To choose the control companies, we considered export companies with 
a profile similar to the group of beneficiary companies. By applying Enacrex-2012, 

1 1 00 0

N1
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we were able to select 441 beneficiary companies and 615 non-beneficiary companies 
for a total of 1,056 companies. We chose 81 companies for 2009, 171 for 2010, and 158 
for 2011 with first-tier financing.

The Probit Probabilistic Model
 
To build our probit model to measure the probability of financing, we defined a set of 
explanatory factors grouped into four categories: 1) Profile of the entrepreneur: char-
acteristics considered were age, sex, schooling, and experience; 2) Company profile: We 
wished to measure the influence of the company profile on the allotment of financ-
ing, such as age, size, type of ownership, and general management traits; 3) Market 
characteristics and company location: we included variables that describe factors 
found in the business environment, such as size of the market (measured by the num-
ber of clients), location of the company in regards to closeness of markets and local 
infrastructure, and geographic location by regions (northern border, center of the coun-
ty, Chiapas-Oaxaca, and Yucatán peninsula); and 4) Condition and capacity of payment: 
two conditions of companies using the formal banking system: the use of accounts 
and the methods of payment to suppliers through the banking system. 

We then estimated three probabilistic models for the groups of companies that 
received, or did not receive, financing in 2009, 2010, and 2011, with all previously-de-
fined variables , and we reviewed the degree of significance to then reduce the number 
of relevant variables for the allotment of financing in each of the groups. Table 1 shows 
the results of the probit-type probabilistic model that best explains the granting of 
first-tier financing to export companies, with rests for the companies grouped by year, 
i.e., 2009, 2010, and 2011. The variables were organized by category, parameter result, 
and corresponding probability in order to evaluate its statistical significance. 

The models display a heterogeneous specification for each of the three years, in 
keeping with the relevance of the set of variables that explains the allotment of first-tier 
credit to exporting companies. Thus, the variables that positively affect the probabil-
ity of first-tier credit allotment are: schooling of the entrepreneur (head executive), size 
of the company, size of the company measured by number of clients and geographi-
cal location on the northern border. We also identified significant variables for two 
consecutive years or separately, such as: being [juridically] a natural person (a nega-
tive factor), company location by local infrastructure and a savings or investment bank 
account. There are also variables that are only significant for one year in particular 
and those that have no statistical relevance but whose inclusion is justified on theo-
retical grounds. 
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We used these specifications as the baseline for the matching process and esti-
mating the att of second differences, but as part of the procedure we obtained the 
balance tests in the support region. The objective of these tests is to review if, by ap-
plying the probabilistic model and the normal-kernel method of matching, the char-
acteristics of the treatment and control companies in the support region are equal or 
are statistically balanced. We also confirmed that all balance tests are fulfilled for all 
variables and in the three probit models (see tables in Appendix 1).

Table 1
FACTORS  THAT EXPLAIN THE PROBABILITY OF FIRST-TIER BANCOMEXT FINANCIAL 

ALLOTMENT TO COMPANIES

  Companies with first-tier financing

 Definition of variables 2009 2010  2011 

Coefficient P>z Coefficient P>z Coefficient P>z

Profile of entrepreneur            

Sex (1 woman and 0 man) 	 -0.38 0.03        

Age            

Age squared            

Schooling 	 0.11 0.03 	 0.10 0.02 	 0.12 0.01

Schooling squared            

Experience         	 -0.01 0.17

Experience squared            

Company profile            

Years since founding            

Participates in an entrepreneurial 
association            

Share of domestic capital in social 
capital            

Company is registered as SA, 
SA de CV or SRL            

If it is a natural person 	 -0.75 0.06     	 -0.72 0.11

If it is the only company            

If it is a holding company        

If the company is a subsidiary            

Intensity of the assets in year 
credit was allotted (Income/Assets)            

Size of the company (micro, 
small, medium, and large)

	 0.21 0.01 	 0.20 0.01 	 0.17 0.03
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Table 1
FACTORS  THAT EXPLAIN THE PROBABILITY OF FIRST-TIER BANCOMEXT FINANCIAL 

ALLOTMENT TO COMPANIES
(CONTINUED)

Companies with first-tier financing

Definition of variables 2009 2010 2011

Coefficient P>z Coefficient P>z Coefficient P>z

Characteristics of the market and 
company location            

Size of the market measured 
by number of clients 	 0.00 0.03 	 0.00 0.10 	 0.00 0.16

Location of company by closeness to 
market            

Localization of the company 
by local infrastructure 	 0.30 0.05 	 0.24 0.09    

Company located in northern border 
region 	 0.31 0.03 	 0.57 0.00 	 0.37 0.01

Company located in the country’s 
central region            

Company located in Chiapas or Oaxaca            

Company located in the Yucatán 
peninsula            

Conditions and capacity for payment            

If it has a savings or investment bank 
account     	 0.46 0.03 	 0.37 0.08

If it uses the banking system to pay or 
purchase from suppliers            

Pseudo R 	 0.11   	 0.07   	 0.10  

Number of observations 	663   	590   	689  

Source: Prepared by authors based on Enacrex-2012.

Analysis of the Effects of Financing on the Performance of Companies 
Through the Average Treatment Effect (att) of Second Differences 

To analyze the effects of financing on the performance of the beneficiary companies, 
we constructed seven indicators (Y): 1) Production, measured by the quantity of goods 
and services; 2) Income, measured by the amount of goods and services in millions of 
pesos; 3) Exports in millions of dollars; 4) Total jobs generated, measured by the number 
of workers and new employees in the company during the 2010-2012 impact period; 
5) Direct jobs maintained, measured by the number of jobs maintained during the year 
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in which financing was granted, under the assumption that jobs would have been lost 
if credit had not been allotted; 6) Additional jobs with social security; and 7) Additional 
tax contribution in millions of pesos generated indirectly through financing. 

For the estimation of the  applied to the seven indicators, we defined the follow-
ing analytical constructs: 1) For the group of companies financed in 2009, the second 
differences were constructed with the idea of measuring the possible effects follow-
ing one, two, and three years of financing, for which reason we compared the vari-
ables for results in 2010, 2011, and 2012, using 2009 as a base year; 2) For the group of 
companies financed in 2010, the second differences were constructed for the follow-
ing one and two years; and 3) For the group of companies financed in 2011, the sec-
ond differences were only constructed for the year following financing.

Tests of Significance for the ATT2da

  
To have confidence that the ATT2da shows that the financing program has a positive 
or negative effect on the companies’ performance indicators, it is important to test 
whether the second differences are statistically different from zero. The null hypoth-
esis and alternatives equivalent to the  ATT2da  in equation 5 are written as:

H0 :  1   ∑iϵI1[∆Y i,t
1

  – ∑jϵI0  ω‒(i,j)KM∆Y i,t 
0

 ]; y,  H1:  1   ∑iϵI1[∆Y i,t
1

  – ∑jϵI0  ω‒(i,j)KM∆Y i,t 
0

 ] ≠ 

0. To test the hypotheses, we use the t-statistic. 

In the first part of Table 2, we list the t-statistics for each ATT2da calculated for 
the seven indicators in the years designated for comparison and, according to a table 
t of 1.6 with 90 percent confidence, we can conclude: 1) Production of additional 
goods and services: the effects for the group financed in 2009 are not statistically dif-
ferent from zero for 2010, 2011, and 2012, and so the ATT2da is equal to zero, therefore 
the production of goods and services by the treatment and control companies are 
statistically equivalent. We found the same result with companies allotted financing 
in 2010; with companies financed in 2011, the statistical result shows that  is statisti-
cally different from zero, but the sign indicates that the difference is in favor of the 
control companies; 2) Additional income in millions of pesos: the ATT2da for the group 
that received financing in 2009 are statistically different from zero for the first two 
years (2010 and 2011) and not significant for the third year (2012). For the groups 
of companies financed in 2010 and 2011, the ATT2da were statistically equivalent to 
zero in all years analyzed; and, 3) Exports in millions of dollars: only the group of 

N1 N1
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companies with financing in 2009 had a significant ATT2da for the first year follow-
ing credit allotment (2010). For companies financed in 2010 and 2011, we found no 
significant ATT2da.

Table 2
MATRIX OF AVERAGE TREATMENT EFFECTS FOR SECOND-DIFFERENCE 

 IN COMPANIES WITH FIRST-TIER FINANCING

Companies 
with financing 

in 2009

Companies 
with financing 

in 2010

Companies 
with financing 

in 2011

t-statistic for ATT2da 2010 2011 2012 2011 2012 2012

Additional output (quantity)-	 1.08 	 0.58 	 -0.55 	 1.41 	 -0.71 	 -1.87

Additional income 
(millions of pesos)

	 2.09 	 2.31 	 1.30 	 -0.78 	 0.75 	 0.63

Exports (millions of dollars) 	 2.05 	 0.92 	 0.68 	 0.89 	 0.78 	 -0.37

Total jobs generated 	 -0.69 	 0.71 	 0.93 	 1.87 	 1.95 	 1.54

Direct jobs maintained 
(year in which credit 
was allocated)

n.d. n.d. n.d. n.d. n.d. n.d.

Additional jobs with social 
security

	 -0.72 	 -0.40 	 -0.05 	 -0.06 	 0.49 	 1.79

Additional tax contribution 
(millions of pesos)

	 0.96 	 1.03 	 -0.29 	 -0.98 	 -1.10 	 0.15

 ATT2da of result indicators 2010 2011 2012 2011 2012 2012

Additional output (quantity) -1,075 861 -967 3,234 -1,550 -4,945

Additional income 
(millions of pesos)

3,779.1 4,796.7 5,246.1 -1,140.5 2,764.1 2,460.4

Exports (millions of dollars) 63.8 70.4 47.4 128.0 117.6 -38.2

Total jobs generated -4 6 8 9 15 22

Direct jobs maintained 
(year in which credit 
was allocated)

547     517   1,156

Additional jobs with social 
security

-4 -5 -1 -1 6 26

Additional tax contribution 
(millions of pesos)

43 51 -20 -980 -567 72

n.d. = Not available.
Source: Prepared by the authors with a psm application. 
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For total jobs the ATT2da for the groups of companies financed in 2009 were not 
significant; for companies financed in 2010, the ATT2da were statistically different 
from zero for the two years following the allotment of financing; for companies fi-
nanced in 2011, there is weak evidence to show that the ATT2da are statistically differ-
ent from zero: the calculated-t is 1.51 compared to the t-statistic of 1.6 defined from the 
outset. For additional jobs with social security and additional tax contribution, we found 
that in all cases the ATT2da  were statistically equivalent to zero.  For direct jobs main-
tained, we did not apply the methodology since the indicator detects if the number 
of job was maintained in the years following the allotment of financing. 

Analysis of the Results of the ATT2da Effects

In the second half of Table 2, we observe the results of the ATT2da effects for the groups 
of companies with financing in 2009, 2010, and 2011. We analyzed the results by 
group of companies. For companies with financing in 2009, the companies that were 
allotted financing in 2009 increased their average earnings for the following two years 
compared to companies that did not receive financing. For the first and second 
years following financing, companies increased their income by an average of 3.779 
and 4.797 billion pesos per company, compared to companies without financing. 
They also increased exports by an average of 64 million dollars per company a year 
after receiving financing, maintained an average of 547 jobs per company, but were 
unable to increase the number of products and services, jobs with social security, 
and tax contributions. 

Companies with financing in 2010, the group of companies with financing in 2010 
was able to generate jobs in the following two years compared to companies without 
financing: an average of nine and fifteen jobs per company in 2011 and 2012 respec-
tively. They maintained an average of 517 jobs per company during 2010-2012 but 
were unable to increase the quantity of goods and services, income, exports, jobs with 
social security, and tax contributions.

For the third group, companies with financing in 2011, results show generation of 
total jobs and jobs with social security compared to companies without financing: an 
average of 22 and 26 per company, respectively, in 2012. An average of 1,156 jobs per 
company was maintained in 2012. No evidence was found for an increase in income, 
exports, or tax contributions. Interestingly, considering pessimistic expectations for 
the international economy, companies reduced the number of goods and services, 
possibly explained by a policy of greater specialization.
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Discussion of the Findings

The results provide evidence on the role of development bank financing in support-
ing exporting firms in Mexico. In particular, the analysis shows that exporting firms 
that received first-tier credit from the Bancomext during the crisis recovery period 
2009-2012 exhibited better outcomes in terms of income, employment, and exports 
compared to otherwise similar firms without access to such financing. This is consis-
tent with theoretical and empirical research emphasizing the importance of public 
credit for export promotion (Griffith-Jones and Ocampo, 2018). That evidence suggests 
that development bank financing can alleviate the financial constraints and support 
export-oriented production.

The results add to the debate about the role of development banks in less devel-
oped economies: public development banks can support private firms by offering 
countercyclical financing. The positive outcomes seen among beneficiary export firms 
support the idea that targeted credit programs can enhance firm-level performance 
and reduce inefficiencies caused by a lack of credit in productive sectors, especially 
during an economic crisis. 

The countercyclical role of development banks is very important. The credit grant-
ed in 2009 appears to have helped beneficiary firms maintain their operations during 
the downturn, while firms without access to financing were more likely to cut back 
activity. This indicates that development bank lending can act as a stabilizing mecha-
nism during macroeconomic shocks by preventing sudden declines in production and 
employment. This function is especially relevant for export-oriented sectors, which 
are typically affected by fluctuations in external demand and financial conditions.

From a policy perspective, the results suggest that the effectiveness of develop-
ment bank financing depends on proper targeting mechanisms that identify firms with 
export potential. Bank development credit can be a key element in broader export 
promotion and productive development strategies; development banks can assist in 
enhancing the productive capacity and international competitiveness of exporting 
companies.

Conclusions

In this paper we analyzed the effects of first-tier financing from the National Foreign 
Trade Bank (Bancomext) on the performance of exporting companies that received 
credit in 2009, 2010, and 2011. To evaluate the effects of financing, we used a Propen-
sity Score Matching (psm) methodology with a set of instruments prepared for use 
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in the National Survey of Export Credit (Enacrex-2012) and applied to a group of 
1,056 exporting companies in Mexico during 2010-2012. General results show that com
panies with first-tier financing from Bancomext had better outcomes in their income, 
employment, and exports when compared to companies with very similar charac-
teristics but with no Bancomext financing. The main insight involves the empirical 
verification that financing, granted in a moment of crisis in 2009, operated in a coun-
tercyclical manner, allowing beneficiary company to avoid reducing their operating 
levels, while companies without financing had to cut back. In the years following the 
crisis, both beneficiary and non-beneficiary companies maintained a positive growth 
tendency in their income and employment. During the recovery of the economy 
(2010-2011), however, companies allotted financing were able to boost total jobs and 
jobs with social security, while maintaining income, exports, and tax contributions, 
with very similar results reported by companies without financing. Results show-
ing the number of goods and services generated by beneficiary companies in 2011 infer 
that they had greater specialization in a smaller range of products.  

Appendix 1
BALANCE TESTS FOR PROBIT MODELS IN THE SUPPORT REGION

  Companies with first-tier financing in 2009

Mean % reduction t-test

Variable Sample Treatment Control % bias of bias t    p>t

Sex (1 woman 
and 0 man)

Unmatched 	 0.16 	 0.29 	 -31.50
 	 71.90

	 -2.28 	 0.02

Matched 	 0.16 	 0.20 	 -8.80 	 -0.55 	 0.58

Schooling
Unmatched 	 17.22 	 16.31 	 44.80

 	 72.70
	 2.75 	 0.01

Matched 	 17.22 	 16.97 	 12.30 	 0.98 	 0.33

Size of company 
(Micro, small, 
medium, and 
large)

Unmatched 	 2.99 	 2.52 	 52.40

	 68.90

	 4.13 	 0.00

Matched 	 2.99 	 2.84 	 16.30 	 0.96 	 0.34

Size of market 
in 2009

Unmatched 	6765.60 	1668.60 	 21.30
 	 17.30

	 2.38 	 0.02

Matched 	6765.60 	2550.10 	 17.60 	 1.00 	 0.32

Company 
location by local 
infrastructure

Unmatched 	 0.73529 	 0.59664 	 29.6
 	 56.3

	 2.23 	 0.026

Matched 	 0.73529 	 0.67468 	 12.9 	 0.77 	 0.442

Natural person
Unmatched 	 0.01471 	 0.1479 	 -50.2

 	 72.1
	 -3.07 	 0.002

Matched 	 0.01471 	 0.05186 	 -14 	 -1.21 	 0.23

Company located 
in the norther 
border region

Unmatched 	 0.5 0.34958 30.7
 60.9

2.45 0.015

Matched 	 0.5 0.44125 12 0.68 0.496
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Appendix 1
BALANCE TESTS FOR PROBIT MODELS IN THE SUPPORT REGION

(CONTINUED)

Companies with first-tier financing in 2010

Mean % reduction t-test

Variable Sample Treatment Control % bias of bias t p>t

Schooling
Unmatched 	 17.10 	 16.31 	 38.30

 	 71.20
	 2.54 	 0.01

Matched 	 17.10 	 16.88 	 11.00 	 0.92 	 0.36

Size of company 
(Micro, small, 
medium, and large)

Unmatched 	 2.91 	 2.52 	 41.80
 	 67.80

	 3.62 	 0.00

Matched 	 2.91 	 2.78 	 13.50 	 0.84 	 0.40

Market size in 2010
Unmatched 	8236.00 	1815.40 	 20.50

 	 62.20
	 2.45 	 0.02

Matched 	8236.00 	5808.10 	 7.80 	 0.36 	 0.72

Company location 
by local 
infrastructure

Unmatched 	 0.70 	 0.60 	 21.80
 	 63.60

	 1.76 	 0.08

Matched 	 0.70 	 0.66 	 8.00 	 0.50 	 0.62

With savings or 
investment bank 
account

Unmatched 	 0.91 	 0.78 	 35.30
 	 77.90

	 2.59 	 0.01

Matched 	 0.91 	 0.88 	 7.80 	 0.56 	 0.58

Company located 
in the northern 
border region

Unmatched 	 0.62 	 0.35 	 56.90
	 67.00

	 4.74 	 0.00

Matched 	 0.62 	 0.53 	 18.80 	 1.13 	 0.26

Companies with first-tier financing in 2011

Schooling
Unmatched 	 17.23 	 16.47 	 37.50

 	 78.20
	 2.64 	 0.01

Matched 	 17.23 	 17.07 	 8.20 	 0.78 	 0.44

Experience
Unmatched 	 7.52 	 9.37 	 -25.70

 	 88.00
	 -1.94 	 0.05

Matched 	 7.52 	 7.74 	 -3.10 	 -0.24 	 0.81

Size of company 
(Micro, small, 
medium, and large)

Unmatched 	 2.99 	 2.67 	 34.20
 	 66.90

	 3.15 	 0.00

Matched 	 2.99 	 2.88 	 11.30 	 0.76 	 0.45

Market size in 2011
Unmatched 	7814.00 	2717.00 	 16.10

 	 6.00
	 1.71 	 0.09

Matched 7814.00 	3021.20 	 15.10 	 0.99 	 0.33

Natural person
Unmatched 	 0.01 	 0.08 	 -33.70

 	 81.40
	 -2.34 	 0.02

Matched 	 0.01 	 0.02 	 -6.30 	 -0.64 	 0.52

With savings or 
investment bank 
account

Unmatched 	 0.92 	 0.82 	 30.60
	 81.70

	 2.36 	 0.02

Matched 	 0.92 	 0.90 	 5.60 	 0.43 	 0.67

Company located in 
the northern border 
region

Unmatched 	 0.56 	 0.38 	 35.90
 	 72.80

	 3.10 	 0.00

Matched 	 0.56 	 0.51 	 9.80 	 0.63 	 0.53

Source: Prepared by the authors with a psm application.
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