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Abstract:
The importance of economic institutions and remittances in economic development has been
demonstrated thoroughly in economic research. This study analyzes the impact of these on new
business formation using a sample of up to 100 countries between 2002 and 2008. Employing
two-stage least squares on an unbalanced panel data set we find robust evidence of a positive
impact of remittances on new business formation. This impact is augmented by the presence of
high quality institutions. These results apply to low and middle income countries.
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1. INTRODUCTION
In Victor Hugo’s (1862) classic novel, Les Misérables, Fantine, a young working-class woman
participates in a summer-long affair with a man above her in station which leaves her pregnant
with no hope of marriage or financial support. She ends up giving away her child, Cosette, to an
unscrupulous couple while she works to support the needs of her beloved daughter. The corrupt
caretakers constantly deceive Fantine into thinking the financial needs for supporting Cosette are
greater than they are in actuality. Instead of using the money to the benefit of the young child,
they use the money for their own purposes while abusing her and forcing her to labor for their
own benefit.
For many remittance recipients in developing countries, the situation may be analogous
to that described in Hugo’s classic tale. The institutions and the powers that be may require
bribes at the hands of recipients which fail to benefit the intended recipient. In such cases any
positive impact from the remittances may be reduced and might actually make the situation
worse for these recipients.
Although there is good reason to think that in many instances remittances will be spent
more efficiently than foreign aidi, anecdotal examples of ineffective uses of remittance income
are not uncommon. Mexican kidnappers, for instance, have sought Mexican emigrants along the
U.S. border and held them for ransoms of $1,500 to $10,000 which they try to extort out of
relatives living in the United States or elsewhere (Lacy, 2009). To the extent that kidnappers are
successful at extracting funds in this manner, it arguably increases the probability that such
attempts will increase in the future making for a more dangerous environment for potential
emigrants and Mexicans in general. Such funds may be used to finance other criminal activities
which undermine the institutions and economic opportunities in the region. In Tajikistan where

remittances were estimated at 46 percent of GDP in 2008, country residents have been buying
shares to build a hydropower plant. Rather than optimism of high returns, the motive is allegedly
the fear of repercussions from corrupt government officials should they not comply with requests
for assistance (Ozkan, 2010).
This study deals with the issue of remittances sent by migrants back to their home
countries and under which conditions these remittances are more likely to lead to better
economic outcomes. There have been numerous studies analyzing the impact of remittances on
economic development in recipient countries. Most studies demonstrate a positive relationship
(Adelman and Taylor, 1992; Taylor et al., 1996; Acosta, Calderon, Fajnylber, and Lopez, 2006;
Catrinescu, Leon-Ledesma, Piracha, and Quillon, 2006; Giuliano and Ruiz-Arranz, 2006;
Mishra, 2007) although some do suggest that the relationship may be small (El-Sakka and
Mcnabb, 1999) or even negative (Chami, Fullenkamp, and Jahjah, 2005). The impact of
remittances is certainly complex and likely depends on the institutional environment of the
recipients’ countries.
In the right situation with the right incentives and economic opportunities, remittances
may be spent in a way that improves the well-being of the recipients and their relatives. The
money may be used for better education, investment in new businesses, or to cover other needs
that otherwise would not be met. The effectiveness of remittances depends on the opportunities
of those in the home country to use these funds in a productive manner. If markets are poorly
developed, then there may be little use for these funds other than feeding a cycle of inflation. If
the regulations on business formation are tight, it will be extremely difficult to invest these funds
in entrepreneurial activities that will improve the well-being of potential business owners and
consumers. Remittances sent to countries where private resources are tightly regulated, highly

taxed, or even expropriated, may merely increase inequality and strengthen the grip of the
governments that more often than not serve their own needs rather than fulfill the actual role of
government which economic theory would suggest is their basic role (Buchanan, 1975).
On the other hand, in many developing countries the poor are credit-constrained due to
the lack of physical assets to use as collateral. If the institutions in these countries tend to protect
individual property rights, remittances may be a promising component in alleviating poverty.
The importance of private property and other market institutions have been discussed by North
(1990), Demsetz (1967), Williamson (1985), and De Soto (1989, 2003), among others. The
empirical validity of these theorists has been demonstrated through hundreds of published
articles (see Acemoglu, Robinson, and Johnson, 2001; Easton and Walker, 1997; Rodrik,
Subraminian, and Trebbi, 2004; La Porta, Lopez-de-Silanes, Shleifer, and Vishny, 1999).
The conjecture that remittances are likely to be a positive factor on business formation
conditional on the institutional quality of the recipient country is discussed and tested empirically
in this paper. We use an unbalanced panel data set between 2002 and 2008. To measure
institutions we employ principal component analysis on the World Governance Indicators
(Kauffman, Kraay, and Mastruzzi, 2009). We also utilize instrumental variables to control for the
endogeneity of the remittances variable. The instrument used is constructed following Acosta,
Calderon, Fajnyzylber, and Lopez (2008). Specifically, this instrument which they call Distance
is the weighted inverse of the distance of each recipient country to the ten countries with the
highest net migration rates during the period multiplied by the GDP per capita of these ten
countries for each given year.
Our estimates of the partial effect of the endogenous variables do not represent the
average of effect of the whole population of countries in our sample, but the average effect of the

compliant population, which is made up of the countries with high (low) remittances and high
(low) values of the Distance instrument variable [see Angrist Pischke (2009) pp. 158-61].
The empirical results support our hypotheses while controlling for endogeneity between
remittances and entrepreneurship in the home country. We find that remittances have a robust
positive impact on new business formation and that this impact is stronger in countries with high
quality institutions.

2. BACKGROUND
(a) Remittances
Lucas and Stark (1985) develop a theory in which they analyze the motive to remit and test their
hypothesis in the case of Botswana. They argue that motivations may range from purely altruistic
concern for family members left behind in the home country to enlightened self-interest where
the remitters hope to be compensated in the future whether it be through inheritance, shared
investment in land or other assets, or greater prestige upon returning home. Remittances, they
further postulate, are a result of an implicit coinsurance contract between the migrant and family
members which would increase during times of crop failure or other economic hardships in the
home country. Although altruism may be a big part of the motive for remittances, they find that
this alone does not explain remittance behavior, at least not in the case of Botswana. Honddinott
(1994) finds similar results which suggest that remittances are motivated by expectations of
bequests.
Opinions differ when it comes to the impact of remittances on economic development.
Some economists argue that remittances create a valuable source of funds that can assist family
members and friends in the recipient countries to meet basic needs or invest in businesses

(Woodruff and Zenteno, 2007; Massey and Parrado, 1998; Durand et al, 1996; Yang, 2004;
León-Ledesma and Piracha, 2004). At the other end of the spectrum, other researchers argue that
remittances may discourage work and lead to lower development in the recipient country
(Amuedo-Dorantes and Pozo, 2006a; Airola, 2008).
This has been on the minds of empirical economists who have produced numerous
studies on this subject. Teasing out the impact of remittances on economic growth is a difficult
task given the strong potential for endogeneity between remittances and various outcomes. For
instance, remitters may be productive labor resources migrating towards higher returns not
available in the home country. This results in a less productive labor pool which all else equal
may worsen the local economy. When these migrants send back remittances it may not offset the
negative impact of the initial outward migration. However, when controlling for the endogeneity
through some type of instrumental variable technique, it would be expected that remittances
would improve well-being at the margin. Most studies dealing with remittances recognize this
potential problem and address it with econometric techniques instrumenting for endogeneity.
Most research has found the impact of remittances on economic development to be
positive. Adelman and Taylor (1992), Taylor et al. (1996), Acosta, Calderon, Fajnylber, and
Lopez (2006), Catrinescu, Leon-Ledesma, Piracha, and Quillon (2006), and Giuliano and RuizArranz (2006) find a significant relationship between remittances and economic growth while
Mishra (2007) finds evidence of a positive impact on wages in Mexico. Others find that they
reduce poverty (Acosta, Calderon, Fajnzylber, and Lopez, 2008; Fajnzylber and Lopez, 2008;
Adams and Page, 2005). The results with regard to the impact of remittances on inequality are
mixed. Acosta, Calderon, Fajnzylber and Lopez (2008), Koechlin and Leon (2007), McKenzie
and Rapaport (2007), and Barham and Boucher (1998) find that the impact lowers inequality

while Acosta, Calderon, Fajnzylber and Lopez (2006) find that they have no impact on
inequality. Edwards, and Ureta (2003) find evidence that remittances increase schooling in El
Salvador.
Beine, Docquier, and Rapaport (2003), Massey and Parrado (1998), and Woodruff and
Zenteno (2001) find evidence of a positive impact on productive investment. There are some
studies which have yielded negative results. Chami, Fullenkamp, and Jahjah (2005) find that
remittances restrict growth suggesting that remittances are not profit driven; rather they are used
to support other family members.
Our study specifically analyzes the impact of remittances on entrepreneurship as a
measure of development. Amuedo-Dorantes and Pozo (2006b) find that although remittances are
attracted to investment opportunities in the home country, they do not promote entrepreneurship
in the case of the Dominican Republic. Funkhouser (1992) finds evidence that remittances
increase self-employment in Nicaragua while Yang (2008) finds that entrepreneurship increases
in the Philippines.
(b) Institutions
Nobel Laureate and economic historian Douglas North postulates institutional constraints are
“…analogous to the rules of the game in competitive sports,” (1990, p.4). New institutional
economics recognizes the existence of transaction costs which often prevent the realization of
predictions derived from neoclassical models. Institutions that lower the transaction costs of
economic exchange yield more productive outcomes. North and others have demonstrated the
importance of institutions of property rights and market economies in the success of today’s
developed economies. Demsetz (1967) discussed how property rights lower transaction costs by
internalizing the external costs of economic activities as individuals in an economic region

become more interdependent. Without well defined and enforceable property rights, theft and
expropriation will characterize human activity rather than mutually beneficial exchange and
productive activity. De Soto (1989, 2003) has discussed the importance of property rights in
Peru.
Econometric techniques have been utilized to demonstrate whether or not institutions are
in fact essential in economic development. Easton and Walker (1997) adapt a model originally
estimated by Mankiw, Romer, and Weil 1992) to show that economic freedom is an important
condition for economic growth. Rodrik, Subraminian, and Trebbi (2004) demonstrate the
“primacy of institutions” over geographic and trade considerations. Perhaps the most
sophisticated analysis of the importance of institutions is the study by Acemoglu, Robinson, and
Johnson (2001) which demonstrates that former colonies in which extractive institutions were
established are the same countries which are suffering today. The fortunate examples are the
United States, Canada, Australia whereas the less fortunate examples include Mexico and other
Latin American countries, and most of Africa. Results of studies analyzing the importance of
institutions have varied. The results of studies analyzing the importance of democratic
institutions have been much less robust as studies demonstrating the importance of market
institutions in explaining economic development (Barro, 1999; Acemoglu et al, 2008).
Notwithstanding the positive empirical results, there have been some detractors. In
particular, Glaesar, La Porta, Lopez-de-Silanes, and Shleifer (2004) provide evidence that
institutional measures are not robust and that other measures such as human capital are more
important and that institutions tend to be the result of economic development rather than the
cause.
(c) Institutions, Entrepreneurship and Remittances

The positive relationship between institutions and entrepreneurship has been demonstrated in
many studies (Campbell and Rogers, 2007; Kreft and Sobel, 2005). Kerr and Nanda (2009) find
that changes in U.S. financial institutions led to a considerable increase in entrepreneurship as
well as business closures.
Introducing institutions into the equation has helped researchers improve understanding
of various puzzles. One of these puzzles is the convergence puzzle in which economic evidence
had failed to demonstrate that countries income per capita would tend to converge over time as
less developed countries benefit from greater investment. By introducing institutions into the
equation, empirical evidence actually does support the conditional convergence prediction
(Easton and Walker, 1997; Sachs and Warner, 1997).
A puzzle also exists with regard to the benefit of remittances. As mentioned earlier,
estimates on the impact of remittances on economic development range from large and positive
to small or even negative. We postulate that the impact is in general positive but that it will vary
conditional on the institutional setting. Consider the following simplified equation:
(1) E=α0+γ1R+γ3R *I
where E is entrepreneurship, R is remittances, and I the institutional quality. The expected impact
of an increase in remittances would be:

(2)

γ1+γ3*I

The impact of a change in remittances can be analyzed in three scenarios: high institutional
quality, medium institutional quality, and low institutional quality. Shaver (2007) suggests
analyzing interaction effects at the minimum and maximum values as well as the mean. Instead,
we chose the first, second, and third quartiles to reduce the effects of outliers.

When the institutional quality of the home country is of a higher quality, it is expected
that the remittances will lead to a strong, unambiguous improvement in entrepreneurship in the
recipient country. On the other hand, when institutional quality is low, the expected outcome is
ambiguous. Since lower quality institutions are associated with a less friendly environment for
entrepreneurs, it is expected that any positive impacts from additional funds flowing into the
country may be outweighed by the negative environment. This is an empirical issue which is
analyzed further in this study. As mentioned above, Amuedo-Dorantes and Pozo (2006b) finds
that remittances are not associated with greater entrepreneurship in Mexico whereas Yang (2008)
and Funkhouser (1992) find that entrepreneurship increases with remittances. It may be that the
outcome is dependent on institutional quality. The hypothesized outcome is that when
remittances are received in countries with higher quality institutions, entrepreneurship will
increase whereas when they are received in countries with lower quality institutions, these
positive effects will be mitigated to the extent that the overall impact may be quite small, absent,
or even negative. The empirical model used to test this hypothesis is developed in the next
section.
There are two other papers that analyze the relationship between institutions and
remittances. Abdih, Chami, Dagher, and Montiel (2008) test the impact of remittances on
corruption using Granger causality tests. The question in this paper is much different than the
question that these authors explored. This study is analyzing the impact of remittances on
entrepreneurship conditional on institutional quality; it is not analyzing the impact that
remittances have on institutions in the recipient country. Vaaler (2011) analyzes the impact of
remittances in developing countries and finds a positive impact when countries have smaller
public sectors.

3. THE DATA AND METHODOLOGY
(a) Model Description and Estimation Methods
The general form of the model used to test our hypotheses is the following:
(3)

yit=X’it

+

Where yit is our dependent variable measured for country i at time t,

is a k by one vector of

parameters, Xit is a k by one vector of time varying country characteristics (Remittances,
institutions, interaction of remittances and institutions, fraction of urban population, level of
education, and GDP per capita),
time, and

is a vector of country characteristics that do not change over

are the idiosyncratic disturbances.

The specific econometric equation is as follows:
Ln (New Businessesit)= γ 0+γ1 Remittancesit + γ2 Institutionsit+ γ3 Remittancesit

(4)

*Institutionsit+ γ4 Educationit+ γ5 Urbanit+ c εit

where c is the unobserved heterogeneity. The dependent variable is a function of the number of
newly registered businesses in a given year taken from the World Development Indicators and
World Bank Entrepreneurship Group (World Bank, 2010a, 2010b)ii.
Since new businesses is a count variable, consideration was given as to whether or not a
Poisson estimator would have been appropriate. Since the number of integrable points is quite
large this was deemed unnecessary. Note the dependent variable is specified as a natural
logarithm. The variable Remittancesit is total remittances received by a given country i at time t
divided by its GDP. It is expected that remittances will impact business formation in a positive
manner.

Our second variable is a measure of the quality of the institutions in the home country.
There are many quality sources that could be used for institutions. Numerous studies have
utilized economic freedom indices constructed by the Fraser Institute (Gwartney and Lawson,
2009) and the Heritage Foundation (Miller and Holmes, 2010). In this paper, we use the World
Governance Indicators (WGI) are used to construct a measure of institutions through principal
component analysis. The six measures included in the WGI are Voice and Accountability ( r1),
Political Stability and Absence of Violence ( r2), Government Effectiveness ( r3), Regulatory
Quality (r4), Rule of Law (r5), and Control of Corruption ( r6). These measures are available for
1996, 1998, 2000, and 2002-2008. We aggregated these six measures of rule of law (

, i=1 to

6) into a single component using the well-known method of principal component analysis. We
first standardized each measure
deviation

into

by subtracting its mean ̅ and dividing by its standard

Let Z denote the N by 6 matrix (

aggregated measure of Institutions the vector INST such that INST=Z

. We then choose as our
where d1 is the largest

of the 6 characteristic roots of the sample correlation matrix Z’Z/(N-1). We found (5.11813,
0.398226, 0.273471, 0.115083, 0.0525395, 0.042547) as the vector of characteristic roots, which
show the component associated with the largest root (5.11813) explains 85.3 percent of the
variation of the six measures of rule of law.

The next variable is the interaction term between remittances and institutional quality.
The purpose of the interaction term is to test the moderating effect of institutions quality on the
impact of remittances on business formation in the recipient country. It coefficient can be
positive or negative. Assuming a positive coefficient for the variable Remittancesit, a positive
coefficient of the interaction variable indicates that the positive effect of remittances increases

with the quality of institutions. A negative interaction variable coefficient means that countries
with lower quality institutions see a larger effect of remittances on entrepreneurship.
As control variables, we include some of the standard variables that are considered in the
entrepreneurship literature (Glaeser, Rosenthal, and Strange, 2010). Educationi t is the net
enrollment in primary education as a percentage of the appropriate age group that corresponds to
this level of education. This variable is used to measure the amount of human capital available.
The predicted relationship between this variable and new business formation is positive. Urban
economic research also suggests that agglomeration results in positive externalities that increase
innovation thus leading to greater entrepreneurship. In order to capture this effect we include
Urbanit which is the fraction of a country’s total population living in an urban location. With the
exception of Institutionsit, all the variables are taken from the World Development Indicators
(World Bank, 2010a, 2010b).
[Insert Table 1 Here]
Remittances may impact business formation by increasing the availability of funds to be
used as capital. However, this result may be biased by the fact that those sending the remittances
may be potential entrepreneurs that would otherwise be starting businesses in the home country.
The importance of remittances may also be the result of a lack of opportunities, which increases
from the burden of migrants living abroad to support their family back in their home countries.
Therefore, remittances should be analyzed as endogenous.
We use a measure of distance as an exogenous source of variation in remittances. The
instrument is similar to that used by Acosta, Calderon, Fajnyzylber, and Lopez (2008) they call
Distance. Specifically, this instrument is the weighted inverse of the distance of each recipient
country to the ten countries with the highest net migration rates during the period multiplied by

the GDP per capita of these ten countries for each given year. The distance between countries is
calculated by Mayer and Zignano (2006) using great circle distances. Since annual net migration
rates are unavailable, the average of 2000 and 2005 are used. Given that the ten countries do not
vary, neither will the inverse distance. GDP per capita on the other hand will vary over time. It
should be noted that the current GDP per capita provided by the World Bank is used as opposed
to real GDP per capita. We maintain two assumptions on the instrument. We assume that
distance affects entrepreneurship only through its effects on remittances, the so-called exclusion
restriction. We also assume that Distance is correlated with remittances (i.e., it is not a weak
instrument) and we will test that assumption by looking at the results of our first stage
regressions of remittances on the instrumental variable Distance.
An assumption made in most panel data models which is often not tested or discussed is
that of strict exogeneity. This assumption is violated whenever there is contemporaneous
correlation between the error term and one explanatory variable. It is also violated when there is
inter-temporal correlation between past or current shocks to the dependent variable and future
values of one or many explanatory variables as in the case of the inclusion of a policy variable as
an explanatory variable. Since the variable Remittancesit is potentially endogenous, we have
already established contemporaneous correlation. In identifying a robust estimation method, we
only needed to test for intertemporal correlation which we did using the method described in
Wooldridge (2010, p. 325). The output is available upon request. The results show no evidence
of correlation between errors and our explanatory variables across time periods. In addition, we
assume that the error term in equation 4 might be correlated with the unobserved heterogeneity
ci. Therefore, the parameters of our models can be consistently estimated using Fixed EffectInstrumental Variable, which we implement using STATA 11 xtivreg2.

The variable Remittancesit is potentially endogenous. As a result, the variable capturing
its interaction to the variable Institutionsit is also endogenous. Wooldridge (2002, 2010) suggests
regressing the interaction variable on different combinations of the exogenous component of the
interaction term (in our case, Institutionsit) and the instrument (Distanceit). In other words, the
approach consists of regressing Remittancesit *Institutionsit, on the interaction terms Distanceit*
Institutionsit, Distanceit* Institutions2it, Distanceit* Institutions3it, Distance2it* Institutionsit,
Distance2it* Institutions2it, Distance2it* Institutions3it, Distance3it* Institutionsit, Distance3it*
Institutions2it, Distance3it* Institutions3it. The implementation of the approach would lead to
using the predicted values of Remittancesit*Institutionsit are an instrument for the endogenous
interaction variable.
In dealing with the difficulties of having an endogenous interaction term, Angrist and
Pischke (2009) (See their blog entry at the book Mostly Harmless Econometrics
http://www.mostlyharmlesseconometrics.com/2010/02/multiple-endogenous-variables-whatnow/) argue against including such an interaction that would create more endogenous variables
in the first place. They recommend splitting the sample instead. For instance, in the case in
which the researcher is interested in testing if gender is a moderator of the effect of an
endogenous variable on an outcome variable, they recommend splitting the sample into two: a
male sample and a female sample instead of including an interaction of the endogenous variable
and gender.
We combine both approaches in this paper. First, we split our sample into two sub-samples: one
containing the countries with high quality institutions (the results are referred to as SH case), and
another with the countries with low quality institutions (SL case). In creating these two subsamples, we ordered the countries based on the levels of our institutions quality indicator. We

then considered countries with high quality institution as being countries above the 70th
percentile, and countries with lower quality institutions as being those below the 70th percentile.
We also adopted the other approach consisting of having the endogenous interaction
variable. That model is estimated on the whole sample (hence our use of the name WS case to
indicate models estimated on the non-split sample). We use the predicted value of the interaction
variable in equation 4 (Remittancesit * Institutionsit) as discussed above as an instrument for the
endogenous interaction variable. We will compare these two methods as a robustness check. This
follows from Stroup (2007) who defines countries with high levels of economic freedom as the
top third of countries in terms of economic freedom scores. Our threshold for institutional quality
is slightly higher.

The descriptive statistics are included in Table 1. The sample includes 98 countries with
between two to nine years of data for each country. In other words the sample is unbalanced in
that countries are included regardless of whether or not data exist for all years considered in the
sample. The maximum number of observations is 449. Significant effort was made to maximize
the number of observations. Approximately seventeen percent of the observations are low
income countries—as defined by the World Bank—while the shares of countries that are
classified as middle income and high income are approximately 47and 37 percent respectively. A
list of the countries in our sample is included in the Appendix.
[Insert Table 2 Here]

4. EMPIRICAL RESULTS

Table 2 shows results from the first stage regressions. The table reports the estimates from the
model of the whole sample of all countries (WS case), on the sample of countries with high
quality institutions (SH case), and the on the sample of countries with low quality institutions
(SL case). In all three cases, they indicate a statistically significant relationship between
remittances and our instrument, the Distance variable. The coefficient is significant at 5 percent
in all cases. This finding is confirmed by the F test of excluded instruments (in this case of just
identified model, there is one excluded instrument). Therefore, we conclude that our instrument
is informative. The other coefficients in our first stage are coherent. No other variable is
significant in explaining the endogenous variable in the full model and in the model for high
quality institutions. However, in the model with low quality institutions, low education levels
and lower urbanization are associated with a higher proportion of remittances on GDP. This
result can be seen as intuitive. Among countries with low quality institutions, higher education
and urbanization levels is associated with more internal opportunities and less reliance on
remittances. The variable measuring institutions fails to yield a statistically significant
relationship with remittances in any of the first-stage regresssions.
[Insert Table 3 Here]
We estimated equation 4 without the interaction variable using two-stage least squares on
the full model, and the two split samples. We compared the 2sls estimates to the ordinary least
squares estimates and the results are reported in Table 3. The overall results are consistent with
the existence of a negative bias. All OLS estimates of the effect of remittances on new business
formation are smaller than their 2SLS counterparts. The estimates support that the remittances
have a positive effect on new business in countries with low quality institutions as well as in
countries with high quality institutions. However, the effect is much larger in countries with high

quality institutions. Another finding is that institutional quality, education and urbanization affect
positively new business formations in countries with low quality institutions. In countries with
high quality institutions, their effects are not statistically significant. Low variability in these two
variables among high income countries might explain this result.
The finding that the effect of remittances on new business formations is higher in high
quality institutions than in countries with low quality institutions is confirmed by the model with
the interaction term reported in Table 4. As Greene (2008, pp. 123-24) points out, new standard
errors have to be recalculated using the delta method in order to assess the statistical significance
of the interaction. We calculated the correct standard errors from the parameter estimates in
equation 4 and Table 4, and the results are in Table 5.
The table illustrates the marginal effects of remittances conditional on the quality of
institutions. The marginal effects are estimated for countries with low, medium and high quality
institutions. At the 5 percent significance level, the marginal effect of remittances is not
statistically significant for very low quality institutions, at the 15th percentile of institutional
quality and below. For low quality institutions in the first quartile and the median, the marginal
effect of remittances on new business formation is positive and statistically significant. The
marginal effects are also economically significant. At the first quartile, a 1 percentage point
increase in remittances as a proportion of GDP increases in entrepreneurship by 22 percent,
while at the median it would increase by about 32 percent. These effects are statistically
significant, even at the 1 percent significant level.
Similarly, for countries with high quality institutions, the marginal effect of remittances is
statistically significant at the 1 percent. It is also economically meaningful as a 1 percentage

point increase in remittances as a proportion of GDP increases new business formation by an
estimated 53 percent.
As in any study using just identified instrumental variable estimator, the results are
average effects for compliers (Angrist and Pinschke, 2009; Imbens and Angrist, 1994). Figures
1a through 1c show the population of compliers, those countries whose remittances as a
proportion of GDP is dictated by their distance variable. From the results in the first stage
estimation of equation 4, compliers are expected to lie within the 95 percent confidence interval
of the predicted value of the endogenous variable remittances. All countries which fall within the
gray bands in the figures are compliers while those outside these bands are non-compliers.
Figure 1(a) shows that low income countries are all compliers, with the exception of Haiti.
Figures 1(b1) and 1(b2) show that most middle income countries are also compliers, the
exceptions being Algeria, Belarus, Jordan, Latvia, Lesotho, Lithuania, Macedonia, Poland,
Russia, Samoa, Tonga, Tunisia, and Turkey. No high income country is a complier, as illustrated
in Figure 1(c). Therefore, the findings of our paper are valid for low and the majority of middle
income countries. As Figure 1c shows, for high income countries, remittances are an
insignificant proportion of GDP regardless of the level of the Distance variable.
[Insert Table 4 Here]
[Insert Table 5 Here]
[Insert Figure 1 Here]

5. IDENTIFICATION OF COMPLIERS AND NON-COMPLIERS
It is now well-understood that the instrumental variable estimator consistent estimates the
average effect of the endogenous regressor for the whole population only under very strong

conditions. One of the conditions is that the effect is constant across all subpopulations. In our
case, it would be unreasonable to assume that the effect of remittances on entrepreneurship is the
same for developing as well as developed countries. In developing countries, difficulties in
accessing credit may make business starter more dependent on remittances than in developed
countries where financial instruments are more developed and credit more available. In the first,
the effect of remittances may be important, while in the latter it may be marginal.
Even with one of our hypotheses being that the effect of remittances is moderated by
institutions, the heterogeneity of the effects of remittances would be present. We shall pay
particular attention in identifying which group of countries our results apply to, given our choice
of the instrumental variable. Identification of our population of interest is made more crucial by
our model, which is just identified, with exactly one instrumental variable for each endogenous
regressor.
It has been found that in just identified models, two different valid instruments may yield
different parameter estimates. More interestingly these different parameter estimates may all be
correct, but estimate the effects of the endogenous regressor for two distinct subgroups of the
total population. Hence the concept of local average treatment effect (LATE), in reference to
consistency of the estimator for the subpopulation for which we are estimating the effect.
Following Imbens and Angrist (1994), we refer to subpopulation of countries whose
effects of remittances on entrepreneurship we are estimating as the compliers. Our two-stage
least squares reported above are local average effects of remittances on entrepreneurship for the
compliers, and we did not estimate the effects of remittances for the non-compliers. The
complier versus non-complier terminology comes from assignments of units in randomized
experiments, and the term compliers refers to units that would take the treatment when they are

assigned to the treatment group, or not take it when they are assigned to the control group. The
non-compliers would be the units that do the complement of the assignment: that would find a
way to take the treatment when they are assigned to the control group, or they would not take the
treatment when they are assigned to the treatment group. In this paper, the non-compliers would
consist of the units that would have a level of remittances not consistent with what their level of
the instrumental variable (Distance) would dictate. The compliers would behave in accordance
with what the instrument predicts.
To distinguish between compliers and non-compliers, we use the results of the first stage
regression of the endogenous variable Remittancesit on the instrumental variable Distanceit and
the other covariates in our model 4. This regression determines the level of remittances that the
level of Distance would dictate. Since this forecast is a random variable, we calculated its 95
percent confidence interval. Figures 1a through 1c display in gray these confidence bounds along
with the different countries actual level of remittances, given their level of the variable Distance.
Non-compliers are expected to lie outside of the confidence region of the forecast, while
compliers are expected to lie within the bands. The figures were constructed for low income,
middle income and high income countries. The middle income countries are displayed in two
separate graphs (1b1 and 1b2) for the purpose of facilitating the interpretation by avoiding a
crowded graph.
Figure 1(a) shows that low income countries are all compliers, with the exception of
Haiti. All such countries lie within the confidence bounds. Figures 1(b1) and 1(b2) show that
most middle income countries are also compliers, the exceptions being Algeria, Belarus, Jordan,
Latvia, Lesotho, Lithuania, Macedonia, Poland, Russia, Samoa, Tonga, Tunisia, and Turkey
which are non-compliers. These countries are clearly outside of the 95 percent confidence

interval. No high income country is a complier, as illustrated in Figure 1(c). Their low level of
remittances is highly at odd with their level of the Distance variables. They are non-compliers,
and we can clearly conclude that the findings of our paper do not apply to high income countries.

6. CONCLUSION
Two rich strands in economic literature in recent years involve empirical analyses of the impact
of remittances on the economic development of recipient countries and the importance of
economic institutions in economic development. This paper combines these two strands to
analyze the impact of remittances in different institutional situations. In particular, we analyze
the impact of remittances on new business formation in 100 countries between 2002 and 2008.
While employing two-stage least squares, the results support the hypothesis that remittances lead
to greater entrepreneurial endeavors, but that this impact is higher in countries with high quality
institutions than in countries with lower quality institutions. This impact is statistically and
economically significant. For countries with very weak institutions (below the 20th percentile of
institutional quality), this impact is null statistically.
Our results apply to low and mostly middle income countries, which is our population of
compliers. As any instrumental variable estimator in the just identified case of one instrumental
variable for each endogenous regressor, it calculates the average effect of compliers. In this case,
they are the countries that have high remittances as a proportion of GDP and a high value of the
Distance variable, or low importance of remittance and low value of the Distance variable.
As the world becomes more global and the costs of immigration are lowered, then
remittances can be an important source of economic development if accompanied with reforms
that improve economic and political institutions in low and middle income countries.

REFERENCES
Abdih, Yasser, Ralph Chami, Jihad Dagher, and Peter Montiel. (2008). Remittances and
Institutions: Are Remittances a Curse? IMF Working Paper 08/29.

Acemoglu, Daron, Simon Johnson, and James A. Robinson. 2001. The Colonial Origins of
Comparative Development: An Empirical Investigation. American Economic Review, 91 (5),
1369-1401.

Acemoglu, Daron, Simon Johnson, James A. Robinson, and Pierre Yared. 2008. Income and
Democracy. American Economic Review, 98(3), 808-42.

Acosta, Pablo, Cesar Calderón, Pablo Fajnyzylber, and Humberto Lopez. (2008). What is the
Impact of International Remittances on Poverty and Inequality in Latin America? World
Development, 36 (1), 89-114.

Acosta, Pablo, Cesar Calderón, Pablo Fajnyzylber, and Humberto Lopez. (2006). Remittances
and Development in Latin America. The World Economy, 29(7), 957-987.

Adams, Richard, and John Page. (2005). Do International Migration and Remittances Reduce
Poverty in Developing Countries? World Development, 33(10), 1645-1669.

Adelman, Irma, and J. Edward Taylor. (1992). Is Structural Adjustment with a Human Face
Possible? The Case of Mexico. Journal of Development Studies, 26, 387-407.

Ahn, S. C., and P. Schmidt. (1995). Efficient Estimation of Models for Dynamic Panel Data.
Journal of Econometrics, 68, 5-27.

Airola, Jim. (2008). Labor Supply in Response to Remittance Income: the Case of Mexico.
Journal of Developing Areas, 41(2), 69-77.

Amuedo-Dorantes, Catalina, and Susan Pozo. (2006a). Migration, Remittances, and Male and
Female Employment Patterns. American Economic Association Papers and Proceedings, 96 (2),
222-25.

Amuedo-Dorantes, Catalina, and Susan Pozo. (2006b). Remittance Receipt and Business
Ownership in the Dominican Republic. World Economy, 29(7), 939-56.

Angrist, J.D., & Pischke, J.S. (2009). Mostly Harmless Econometrics. Princeton: Princeton
University Press.

Barham, Bradford and Stephen Boucher. (1998). Migration Remittances and Inequality:
Estimating the Net Effects of Migration on Income Distribution. Journal of Development
Economics, 55(2), 307-331.

Barro, Robert J. (1999). Determinants of Democracy. Journal of Political Economy, 10(6), 15883.

Beine, Michel A. R., Docquier, Frédéric and Rapoport, Hillel. (2003). Brain Drain and LDCs'
Growth: Winners and Losers. IZA Discussion Paper No. 819. Available at SSRN:
http://ssrn.com/abstract=434542

Buchanan, James. (1975) [2000]. The Limits of Liberty: Between Anarchy and Leviathan.
Indianapolis: Liberty Fund.

Campbell, Noel, and Tammy Rogers. (2007). Economic Freedom and Net Business Formation.
Cato Journal, Volume 27 (1), 23-36.

Catrinescu, N., Leon-Ledesma, M., Piracha, M., & Quillin, B. (2006). Remittances, institutions
and economic growth. IZA Discussion Paper No. 2139. Bonn, Germany: IZA.

Chami, Ralph, Connell Fullenkamp, and Samirj Jahjah. (2005). Are Immigrant Remittance
Flows a Source of Capital for Development? IMF Staff Papers, 52(1): 55-81.
Demsetz, Harold. (1967). Toward a Theory of Property Rights. American Economic Review,
57(2), 347-359.

De Soto, Hernando. (1989). The Other Path. New York: Basic Books.

De Soto, Hernando, (2003). The Mystery of Capital. New York: Basic Books.

Durand, Jorge, William Kandel, Emilio A. Parrado and Douglas S. Massey. (1996).
International Migration and Development in Mexican Communities. Demography, 33(2), 249–
64.

Easterly, William. (2006). White Man’s Burden: Why the West’s Efforts to Aid the Rest Have
Done So Much Ill and So Little Good. New York: Penguin Books.

Easterly, William. (2002). The Elusive Quest for Growth: Economists’ Adventures and
Misadventures in the Tropics. Cambridge, Mass.: MIT Press.

Easton, Stephen and Michael Walker. (1997). Income, Growth, and Economic Freedom.
American Economic Review, 87(2), 328-32.

Edwards, Alejandra Cox, and Manuelita Ureta. (2003). International Migration, Remittances, and
Schooling: Evidence from El Salvador. Journal of Development Economics, 72 (2), 429-461.

El-Sakka, M.., and R. McNabb. (1999). The Macroeconomic Determinants of Emigrant
Remittances. World Development, 27, 1493-1502.

Fajnzylber, Pablo, and Humberto Lopez. (2008). Remittances and Development: Lessons from
Latin America. Washington DC: The World Bank.

Funkhouser, Edward. (1992). Migration from Nicaragua: Some Recent Evidence. World
Development, 20(8), 1209-1218.

Glaeser, Edward, Rafael La Porta, Florencio Lopez-de-Silanes, and Andrei Shleifer. (2004). Do
Institutions Cause Growth? Journal of Economic Growth, 9(3), 271-303.

Glaeser, Edward, Stuart S. Rosenthal, and William C. Strange. (2010). Urban Economics and
Entrepreneurship. Journal of Urban Economics, 67(1), 1-14.

Giuliano, P., & Ruiz-Arranz. (2006). Remittances, financial development, and growth. IZA
Discussion Paper Series 2160. Bonn, Germany: IZA.

Greene, William. (2008). Econometric Analysis Seventh Edition. New Jersey: Prentice Hall.

Gwartney, James, and Robert Lawson. (2010). Economic Freedom of the World. Vancouver:
Fraser Institute.

Hoddinott, John. (1994). A Model of Migration and Remittances Applied to Western Kenya.
Oxford Economic Papers, 46(3), 459-76.

Hugo, Victor. (1862). Les Misérables. The University of Virginia Library Electronic Text
Center. Accessed May 31, 2011 at http://etext.virginia.edu/toc/modeng/public/Hug1Mis.html
Imbens, Guido, and Joshua Angrist. (1994). Indentification and Estimation of Local Average
Treatment Effects. Econometrica, 62(2), 467-75.

Kauffmann, Daniel, Aart Kraay, and Massimo Mastruzzi. (2009). Governance Matters VIII:
Aggregate and Individual Governance Indicators, 1996-2008. World Bank Policy Research
Working Paper No. 4978.

Kerr, William R. and Ramana Nanda. (2009). Democratizing entry: Banking deregulations,
financing constraints, and entrepreneurship. Journal of Financial Economics, 94 (1), 124-49.

Koechlin, Valerie, and Leon Gianmarco. (2007). Internaional Remittances and Income
Inequality: An Empirical Investigation. Journal of Economic Policy Reform, 10(2), 123-141.

Kreft, Steven, and Russell Sobel. (2005). Public Policy, Entrepreneurship, and Economic
Freedom. Cato Journal, 25(3), 595-616.

Lacy, Marc. (2009). Migrants Going North Now Risk Kidnappings. New York Times, October
17, 2009. Accessed: September 3, 2010.
http://www.nytimes.com/2009/10/18/world/americas/18tecate.html?scp=1&sq=Migrants%20Goi
ng%20North%20Now%20Risk%20Kidnapping&st=cse

La Porta, Rafael, Florencio Lopez-de-Silanes, Andrei Shleifer, and Robert W. Vishny. (1998).
Law and Finance. Journal of Political Economy, 106 (6), 1113-55.

León-Ledesma, Migual , and Matloob Piracha. (2004). International Migration and the Role of
Remittances in Eastern Europe. International Migration, 42(4), 65-83.

Lucas, Robert EB, and Oded Stark. (1985). Motivation to Remit: Lessons from Botswana.
Journal of Political Economy, 93 (5), 901-18.

Mankiw, N. Gregory, David Romer, and David N. Weil. (1992). A Contribution to the Empirics
of Economic Growth. Quarterly Journal of Economics, 107 (2), 407-437.

Massey, Douglas S., and Emilio A. Parrado. (1998). International Migration and Business
Formation in Mexico. Social Science Quarterly, 79(1), 1-20.

Mayer, Thierry, and Soledad Zignano. (2006). Notes on CEPII's distance measures. May 2006
(available at http://www.cepii.fr/distance/noticedist_en.pdf).

McKenzie, David, and Hillel Rapaport. (2007). Network Effects and the Dynamics of Migration
and Inequality: Theory and Evidence from Mexico. Journal of Development Economics, 84 (1),
1-24.

Miller, Ambassador Terry, and Kim R. Holmes. (2010). 2010 Index of Economic Freedom. The
Heritage Foundation and Dow Jones & Company, Inc: Washington, DC and New York, NY.

Mishra, Prachi. (2007). Emigration and Wages in Source Countries: Evidence from Mexico.
Journal of Development Economics, 82(1), 180-199.

North, Douglass C. (1990). Institutions, Institutional Change, and Economic Performance.
Cambridge University Press: New York, NY.

Ozkan, Guner. (2010). Tajikistan’s Roghun Project: Daylight Extortion by the Regime? The
Journal of Turkish Weekly. March 30, 2010. Accessed: 9/3/2010.
http://www.turkishweekly.net/columnist/3318/tajikistan-39-s-roghun-project-daylight-39extortion-39-by-the-regime.html.

Rodrik, Dani, Arvind Subraminian, and Francisco Trebbi. (2004). Institutions Rule: The Primacy
of Institutions and Integration in Economic Development. Journal of Economic Growth, 9(2),
131-165.

Sachs, Jeffrey. (2006). The End of Poverty: Economic Possibilities of Our Time. New
York: Penguin Books.

Sachs, Jeffrey D., and Andrew M. Warner. (1997). Fundamental Sources of Long Run Growth.
American Economic Review, 87(2), 184-88.
Shaver, J.M. (2007). Interpreting Empirical Results in Strategy and Management Research.
Research Methodology in Strategy and Management, 4, 273-293.

Shaver, J.M. (2007). Interpreting Empirical Results in Strategy and Management Research.
Research Methodology in Strategy and Management, 4, 273-293.

Stroup, Michael. (2007). Economic Freedom, Democracy, and the Quality of Life. World
Development, 35(1), 52-66.
Taylor, J. Edward, Douglas S. Massey, Joaquin Arango, Graeme Hugo, Ali Kouaouci, and Adela
Pellegrino (1996). International Migration and National Development. Population Index,
62(Summer): 181–212.

Vaaler, Paul M. (2011). Immigrant Remittances and the Venture Investment Environment of
Developing Countries. Journal of International Business Studies, 1-29.

Yang, D. (2008). International Migration, Remittances, and Household Investment: Evidence
from Philippine Migrant’s Exchange Rate Shocks. Economic Journal, 118 (528), 591-630.

Williamson, Oliver. (1985). The Economic Institutions of Capitalism. New York: The Free Press.

Woodruff, Christopher, and Rene Zenteno. (2007). Migration Networks and Microenterprises in
Mexico. Journal of Development Economics, 82 (2), 509-28.

Wooldridge, J. (2010). Econometric Analysis of Cross Section and Panel Data. 2nd edition
Cambridge, MA: MIT Press.

Wooldridge, J. (2002). Econometric Analysis of Cross Section and Panel Data. 1st Edition.
Cambridge, MA: MIT Press.

World Bank. (2010a). World Development Indicators. Retrieved: July 21, 2010.
http://data.worldbank.org/indicator.

World Bank. (2010b). World Bank Entrepreneurship Group. Retrieved: November, 2010.

Endnotes:

i

Studies on foreign aid yield conflicting results. Sachs (2006) argue that foreign aid has been a necessary resource

for poor countries whereas Easterly (2002, 2006) argues that foreign aid has actually resulted in worse outcomes for
recipient countries.

Figure 1. Importance of Remittances versus Distance from High Immigration Countries
(a) Low Income Countries

(b1) Middle Income Countries Group 1

(b2) Middle Income Countries Group 2

(c.) High Income Countries

Note: Distance is the weighted inverse of the distance of each recipient country to the ten countries with the highest net migration rates during the
period multiplied by the GDP per capita of these ten countries for each given year

Table 1. Descriptive Statistics

Variable
Ln (New Businessesit)
Remittancesit
Institutionsit
Educationit
Urbanit

Obs
884
1554
2328
1420
2090

Mean
8.87
0.04
0
0.87
0.54

Std. Dev.
2.1
0.06
2.3
0.1
0.2

Min
0.7
0
-5.9
0.3
0.1

Max
13.4
0.52
4.9
1.0
1.0

Table 2. Results of the First Stage Regression
Dependent variable: Remittancesit (as a fraction of GDP)
WS case
Institutionsit
Educationit
Urbanit
Distanceit
Observations
Countries
F test of excluded
instruments
Prob > F (p-value)

0.007
-0.01
-0.029
0.001***
533
95

(-1.20)
(-0.35)
(-0.19)
(2.90)

SH case
0.001
-0.048
0.075
0.00**
218
34

(0.58)
(-1.58)
(1.33)
(2.35)

SL case
-0.005
-0.06**
-0.648***
0.007***

(-0.63)
(-2.21)
(-2.62)
(4.51)

315
61

8.39
5.51
20.31
0.004
0.02
<0.000001
Notes: In parenthesis, we report the t statistics. WS, SL and SH cases refer to the whole sample, the sample of
countries with low rule of law, and countries with high rule of law respectively. Statistical significance as follows:
*** = 1%, ** = 5%, * = 10%. Results were obtained using STATA/SE 11.1. WS, SL and SH cases refer to the
whole sample, the sample of countries with low rule of law, and countries with high rule of law respectively.

Table 3. Second Stage Estimates vs OLS Estimates
Dependent Variable: Ln (New Businessesit)
WS case
Dependent Variables
Remittancesit
Institutionsit
Educationit
Urbanit
Observations
Countries

2SLS
24.851***
0.076
1.877***
11.895***

OLS
(3.64)
(0.60)
(2.60)
(3.19)

1.999*
0.219***
1.480**
14.058***

533
95

(1.95)
(2.63)
(2.40)
(4.37)

541
100

SL case
Dependent Variables
Remittancesit
Institutionsit
Educationit
Urbanit
Observations
Countries

2SLS
7.458***
0.218**
2.035***
12.123***

OLS
(4.79)
(2.27)
(4.13)
(5.89)

1.909*
0.268**
1.963***
12.516***

315
61

(1.91)
(2.17)
(3.28)
(3.90)

319
65

SH case
Dependent Variables
Remittancesit
Institutionsit
Educationit
Urbanit
Observations
Countries

2SLS
185.925**
0.023
7.763
-2.045

OLS
(2.47)
(0.07)
(1.20)
(-0.14)

10.116**
0.198**
-1.981
18.381**

218
34

(2.48)
(2.16)
(-0.78)
(2.04)

222
35

Notes: In parenthesis, we report the t statistics, calculated using robust standard errors. WS, SL and SH cases refer to the whole
sample, the sample of countries with low rule of law, and countries with high rule of law respectively. Statistical significance as
follows: *** = 1%, ** = 5%, * = 10%. Results were obtained using STATA/SE 11.1.

Table 4. Estimates on whole sample with Interaction
Dependent Variable: Ln (New Businessesit)
Dependent Variables
Remittancesit
Remittancesit* Institutionsit
Institutionsit
Educationit
Urbanit
Observations
Countries

2SLS
30.946*** (3.85)
6.674
(1.35)
-0.054
(-0.54)
2.340***
(3.07)
11.723*** (3.26)
533
95

Notes: In parenthesis, we report the t statistics, calculated using robust standard errors. Statistical significance as
follows: *** = 1%, ** = 5%, * = 10%. Results were obtained using STATA/SE 11.1. Two-stage least squares with
within estimator is used to estimate these parameters. The marginal effects of remittances and their standard errors
are calculated and reported in Table 5.

Table 5. Marginal effects: Impact of remittances conditioned on quality of institutions
Quartiles of quality of
institutions
1st percentile
5th percentile
10th percentile
15th percentile
Q1 (25th percentile)
Q2 (median)
Q3 (75th percentile)

Marginal effect
of remittances

Standard errors

t-statistic

2.71
16.59
0.16
9.83
11.82
0.83
12.62
10.09
1.25
15.79
8.30
1.90
19.94***
6.53
3.06
27.97***
6.74
4.15
42.53***
15.20
2.80
Notes: Statistical significance as follows: *** = 1%, ** = 5%, * = 10%. Results were obtained using STATA/SE
11.1.

Table A.1. Countries in Sample

Albania
Algeria
Argentina
Armenia
Azerbaijan
Bangladesh
Belarus
Belgium
Belize
Bolivia
Botswana
Brazil
Bulgaria
Burkina Faso
Cambodia
Chile
Colombia
Croatia
Cyprus
Denmark
Dominica
Ecuador
Egypt
El Salvador
Estonia

Ethiopia
Finland
France
Georgia
Germany
Ghana
Greece
Guatemala
Hong Kong
Hungary
Iceland
India
Indonesia
Ireland
Israel
Italy
Jamaica
Japan
Kazakhstan
Kenya
Kyrgyz Republic
Latvia
Lebanon
Lithuania
Luxembourg

Macao
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Malta
Mauritius
Mexico
Moldova
Morocco
Netherlands
New Zealand
Nicaragua
Niger
Nigeria
Norway
Oman
Pakistan
Panama
Peru
Philippines
Poland
Portugal
Romania

Russia
Rwanda
Senegal
Slovenia
South Africa
Spain
Sri Lanka
Suriname
Sweden
Switzerland
Syria
Tajikistan
Tanzania
Thailand
Togo
Tunisia
Turkey
Uganda
Ukraine
United Kingdom
United States
Uruguay
Vanuatu
Yemen, Rep.
Zambia

