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Corruption and Bureaucracy in Entrepreneurship

Abstract

Entrepreneurship has been associated with three categories of factors: (1) macroeconomic factors,
such as unemployment and income; (2) factors related to government institutions, such as
corruption and political stability; and (3) competitiveness-related factors, such as the capacity for
innovation and the number of procedures required to start a business. In this study, I find that all
three categories are equally significant and that a combination of these three categories generates
the most significant statistical results. The findings also reveal that two specific indicators are
consistently more significant than the others. | posit that better control of corruption and a lower
unemployment rate are associated with increasing levels of entrepreneurial activity as measured by
business registrations and entrepreneur participation rates. Furthermore, interaction tests between
the control of corruption and competitiveness-related factors found that simultaneous decreases in
corruption and the number of procedures required to start a business provide added value, jointly
boosting entrepreneurial activity. Panel data from 55 nations for the 2004—-2009 period support

these findings.
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INTRODUCTION

The relationship between corruption and entreprealeactivity as measured across nations
remains a topic of debate. Although a growing boflsesearch has demonstrated a uniformly
positive relationship between lower corruption andmprovement in a variety of important
indicators, the specific relationship between cptinn and entrepreneurship has received little
attention. This paper contributes to the argumiaait ¢corruption erodes the foundations of
institutional trust that are necessary to fostergfowth of entrepreneurial activity in both
developed and developing economies. The focudsmtork is on the control of corruption as an
institutional factor that encourages entreprenéadtvity and the moderating effect of the
procedures required to start a business.

What is the relative impact of government instdas on entrepreneurship? What is the
relationship between entrepreneurship and corm@aross nations? What are the interaction
effects between corruption and the competivendaserkfactors in entrepreneurship? This work
addresses these research questions using panélahatds nations for the 2004—-2009 period. |
use two indicators for entrepreneurial activitydapendent variables, each of which reflects a
different and specific aspect of entrepreneursiiiyg results strongly suggest a positive
relationship between the control of corruption antrepreneurial activity across nations.
Additionally, the moderating effect of the proceelirequired to start a business seems to amplify
the benefits of decreasing corruption by increasimgepreneurial activity. These findings are
relevant findings because although corruption iexremely complex phenomenon, decreasing
the number of procedures required to start a basiigsea public policy change that is relatively
straightforward to implement. Hence, anti-corruptedforts aimed at encouraging entrepreneurial
activity should be introduced in tandem with a pplihat decreases bureaucratic procedures.

The dependent variables that measure entreprahaativity are defined from two
uncorrelated perspectives: (1) entry density, oleifrom the 2010 World Bank Entrepreneurship
Snapshots (WBGES), and (2) total early stage er@neirial activity (TEA), obtained from the
Global Entrepreneurship Monitor (GEM) project. WBGES uses new business entry density to
measure entrepreneurial activity. This measuralsutated as the number of newly registered
firms as a percentage of an economy's working-ageg4 years) population normalized by 1,000
(World Bank, 2011). Conversely, the TEA measurespirticipation rate of working-age



individuals in the early stages of venture creatitms “early stage” work includes the phase
called “nascent entrepreneurship” that occurs leetfioe opening of a new firm and the phase
referred to as “owning-managing a new firm” thansists of the first 42 months after the startup
date (Bosma et al., 2012: 20). Estimates of thebauraf working-age individuals who engage in
entrepreneurial behavior range from approximatéBtZReynolds and White, 1997) to more than
50% of the population (Aldrich and Zimmer, 1986).

The main independent variables of interest, “cdrdf@orruption” and the “number of
procedures (required) to start a business,” anaetby the World Bank’s WGI and the Global
Competitiveness Index (GCI) dataset from the W&ddnomic Forum, respectively. The first
reflects perceptions of the extent to which pupbever is exercised for private gain—including
both petty and grand forms of corruption—in additto measuring the extent to which the state
has been "captured"” by elites and private interd@$ts “number of procedures required to start a
business” is an indicator of the median duratiat thcorporation lawyers indicate is necessary to
complete a procedure with minimal follow-up withvgonment agencies and no extra payments. A
“procedure” is defined as any interaction betwdendompany founders and external parties (e.g.,
government agencies, lawyers, auditors, or nofaries

In agreement with the findings presented in thiggpaAnokhin and Schulze (2008),
Tonoyan et al. (2010), and Aidis et al. (2012) arthat corruption plays an important role in
explaining disparities in the rates of entrepresbigracross nations. However, Anokhin and
Schulze (2008) only control for wealth (measurethadog of per capita GDP), net inflows of
foreign direct investment (FDI) as a percentag&bP, foreign trade as a percentage of GDP, and
the log of population. Additionally, the sample d4® Tonoyan et al. (2010) only includes 20
transitional and mature market economies and otaated measurement of entrepreneurial
activity (for the year 2000), whereas Aidis et(2D012) focus on entrepreneurs instead of
incorporated firms, using the available GEM datafithe 1998-2005 surveys. Furthermore, Aidis
et al. (2012) employ data from the Heritage FouodétVall Street Journal to measure the
institutional indicators, including “freedom fronorcuption” as a key variable of interest.

However, this particular dataset seems biasedgeptig objective conclusiodsThe dataset
presented here uses a different measurement fergoent institutions based on the World

Bank’'s Worldwide Governance Indicators (WGI).

1 An anonymous referee introduced this point. HoweMeake full responsibility for this statement.



This paper complements previous research in taygsw(1) by using two independent
measures of entrepreneurial activity as dependamhles and including a larger set of controls
over a broader dataset and a more recent timedpggtocountries during the period from 2004 to
2009) and, more importantly, (2) by introducing Werld Economic Forum’s GCI “number of
procedures (required) to start a business” asrafisignt moderating variable related to
competitiveness factors. The number of proceduszpi{red) to start a business is redefined and
used interchangeably here with the term “bureaiecpabcedures,” or simply bureaucracy. It is
important to note that this definition of bureaumrgrocedures does not correspond to the classical
definition of bureaucracy. Max Weber (1978) defimeldureaucracy as an organization with a
hierarchical structure designed to coordinate madiyiduals in the pursuit of large-scale
administrative tasks and organizational goals.

The remainder of this article is structured asofel. The next section reviews the literature
on entrepreneurship and government institutions-tiepaarly as related to the control of
corruption—and frames the current state of thedttee by formulating a set of hypotheses. Then,
| describe the data sources, variables, and thelsagalection. After defining the data, | report a
series of statistical tests and highlight the nsagtificant findings. The results are interpreted
following the principle of Occam’s razor to maimtaimple descriptions. After interpreting the
main results, | address multicollinearity issued aAnther test a series of interaction effects
between the control of corruption and competitissaeelated factors, including the number of
procedures required to start a business. Thedatiba discusses the significance of the results,

provides suggestions for future research, and addsethe main limitations of the study.

THEORIESAND HYPOTHESES

Entrepreneurship is linked to economic growth (Balyrh968; Kirzner, 1997; Minniti, 1999),
innovation (Schumpeter, 1934), well-defined priviateperty rights (Williamson, 2000), effective
and beneficial political and economic institutig®odrik, 2000), solid and unbiased business
regulations (Parker, 2007), the production andahiction of new products (Baumol, 1990), high-
net FDI as a percentage of GDP (Ovaska and Sab@h)2and economic freedom (Kreft and

Sobel, 2005). However, despite the growing lidvefhefits derived from entrepreneurial activities,



relatively little is known about the relationshiptiveen these activities and governmental
institutions, particularly with respect to corrupti

Lin and Nugent (1995: 2306-2307) broadly defingiin8ons as "a set of humanly devised
behavioral rules that govern and shape the inferecbf human beings, in part by helping them to
form expectations of what other people will do."sBd on Lin and Nugent’s (1995) definition and
on Williamson's (2000) measures of institutionalgmance, | evaluate institutions as the rules and
laws that create the economic incentives that gumdeidual and organizational choices (North,
1990). Delving more deeply, | explore how heteraggnn the institutions of government across
countries affects entrepreneurial activity. Esétral. (2013b) group government institutions into a
higher (constitutional) order and argue that gitrenhypothesized benefits of entrepreneurship, it
is of theoretical and political interest to ideptihe institutions that support the development of
entrepreneurship, which should help us to gairh&rrinsight into the institutions that should be
targeted for change by policy makers.

Government institutions are assessed using thanfiolg five indicators from the World
Bank’'s WGI: (1) control of corruption; (2) polititatability and the absence of violence; (3) voice
and accountability; (4) government effectivenesst ) rule of law. “Political stability and the
absence of violence/terrorism” reflects the likebld that the government will be destabilized or
overthrown by unconstitutional or violent meang]uing politically motivated violence and
terrorism. “Voice and accountability” reflects tagtent to which a country's citizens are able to
participate in selecting their government as welfraedom of expression, freedom of association,
and a free media. “Government effectiveness” ré&dléee quality of public services, the quality of
the civil service and the degree of its independdram political pressures, the quality of policy
formulation and implementation, and the credibibfythe government's commitment to such
policies. “Rule of law” reflects the extent to whiagents have confidence in and abide by the rules
of society, particularly the quality of contractf@rcement, property rights, the police, and the
courts, as well as the likelihood of crime and @ade (control of corruption is defined in the
previous section)

The power of these five government institutionedisfactors to explain entrepreneurial
activity is then compared against five macroecomrdiitors and five competitiveness-related
factors. Consistent with the general research gprest the relative impact of governmental

institutions on entrepreneurship, the first hypeitbéH1” tested is that government institutions are



the most significant category of factors that expé&ntrepreneurial activity, compared to the
macroeconomic and competitiveness-related factegoaies.

This hypothesis is based on the concept that imistital factors play an important role in
determining whether productive entrepreneurialatiites will develop (Baumol, 1990).
Institutional voids are particularly harmful to egpireneurial activity because weak institutions
encourage informality and strengthen barriers tovtin (Capelleras and Rabetino, 2008).
According to Aidis et al. (2012), weak institutiomgy not provide a sufficient foundation for the
functioning of a market economy and may influenathlihe potential returns from entrepreneurial
activity and the variance around expected incomeasts. Weak institutions also make
entrepreneurs less likely to undertake new projastsencourage potential entrepreneurs to focus
their energies on unproductive activities (Aidisakt 2012).

Following Baker et al. (2005), | specifically argtnat the decision to pursue an
entrepreneurial opportunity depends on the poxicthe value created by the venture that the
entrepreneur will be able to employ for his or bemn purposes. When corruption is an
institutional constraint, entrepreneurs face a nyredater risk that the other actors in the value
chain will be opportunistic and appropriate prof@asvhich the prospective entrepreneur is entitled.
Consequently, to address the specific researchiqned the relationship between
entrepreneurship and corruption across nationsdbend hypothesis “H2” specifically tests
whether better control over corruption has a pesiénd significant impact on entrepreneurial
activity.

A growing body of research has argued that deargdbe level of corruption encourages
entrepreneurial activity (Anokhin and Schulze, 20D8noyan et al., 2010; Aidis et al., 2012). The
reason for this phenomenon is that in the absehicepartial law enforcement—which is a
common trait of highly corrupt governments—it be&smisky to rely on legal contracts and/or the
goodwill of service providers (Alchian and Woodwat@88). Alternatives to trust as foundations
of entrepreneurship, such as affect, kinship, aretlmic identity, are economically inferior
because they necessarily limit the size of theigenpool and expose promising entrepreneurs to
a greater risk of adverse selection. Corruption afeates disincentives for investment in
innovation and other economic activities with pdgahat are difficult or costly to monitor because
they are uncertain and/or temporally distant (Te&681). Similarly, corruption increases
transaction costs and limits the potential scatbsope of the entrepreneur’s market (Luhmann,

1988). Therefore, corruption can be viewed as gnessive tax that reduces the returns for all



types of entrepreneurship, particularly for entesy@urs who aspire to high levels of growth (Estrin
et al., 2013a) and therefore face a greater rigkpfopriation by corrupt officials (Aidis and
Mickiewicz, 2006).

The direct effect of corruption as a structuratdadin entrepreneurial activity is then tested
by combining the control of corruption with theltaving five competitiveness-related factors
from the World Economic Forum’s GCI: (1) capacity innovation, (2) number of procedures
required to start a business, (3) quality of therall infrastructure, (4) flexibility of wage
determination, and (5) business costs of crimevamidnce. “Capacity for innovation” measures
the capacity that companies have to innovate, ngnigom licensing or imitating foreign
companies all the way to conducting formal researdahpioneering their own new products and
processes. “Quality of the overall infrastructues’aluates the general infrastructure in a particula
country by international standards, ranging frordardeveloped up to extensive and efficient.
“Flexibility of wage determination” addresses theegtion of how wages are generally set, either
by a centralized bargaining process or by eaclvididal company. “Business costs of crime and
violence” measure the significant costs to busieesssulting from the incidence of common
crime and violence. The number of procedures redquw start a business is defined in the
previous section.

To address the third research question of thedoten effects between corruption and the
competiveness-related factors in entrepreneuriiepthird set of hypotheses tests whether the
combination of control of corruption and other catifiveness-related factors yields additional
benefits for entrepreneurship, i.e., entreprenkeadavity is positively reinforced by the followgn
interaction effects: better control over corruptinrtombination with a greater capacity for
innovation (H3a), fewer procedures required totstdousiness (H3b), a greater quality of the
overall infrastructure (H3c), greater flexibility wage determination (H3d), and lower business
costs resulting from crime and violence (H3e).ddtrcing the five competitiveness-related factors
is expected to generate significant moderatingcesfen entrepreneurial activity because these
factors assess the competitiveness landscapeastiaypar country, providing insight into the
drivers of productivity and prosperity. Competitiess is defined by the World Economic Forum
as the set of policies and factors that determioeuatry’s level of productivity. In turn, the ldve

of productivity sets the level of prosperity thahde achieved by an economy.



DATA AND SAMPLE

Dependent Variables

As a novel contribution to the empirical literatureise two independent measures of
entrepreneurial activity as the dependent varialies\WBGES and the TEA. These two variables
measure different aspects of entrepreneurial &gti@s demonstrated by the insignificant pairwise
correlation coefficient of -0.08. The WBGES prowsdeunique indicator of business creation
throughout the world that facilitates researchlmnfactors that foster dynamic private sector
growth (World Bank, 2011). The 2011 volume of thB®ES measures entrepreneurial activity by
means of business registration in 115 developimbidustrial countries over a six-year period
from 2004 through 2009. The TEA assesses entreyriahactivities, aspirations, and attitudes in
people from 18 to 64 years old in a wide rangeoaintries. The TEA is part of the GEM project,
the largest ongoing study of entrepreneurial dysami

The TEA provides advantages in that it focusesherindividual and on both formal and
informal work. As with the Entrepreneurship Eurairaeter developed by the Gallup
Organization, GEM studies examine the grassroets-lechavior of individuals who are starting
and managing businesses, although GEM studies aower countries over a longer period of
time. This approach provides a more detailed péctdrentrepreneurial activity than other firm-
creation measures, including the Organization fmr®mic Co-operation and Development
(OECD)/Kauffman Entrepreneurship Indicators Programmich focuses on information found in

official national registry datasets.

Main Independent Variable

The main independent variable or variable of irgei®the control of corruption indicator, which is
derived from the WGI. The external validity of thein independent variable is tested using a
bivariate correlation analysis between the cordfa@orruption indicator and the corruption
perception index (CPI), which is defined by Tl e aibuse of entrusted power for private gain. As
expected and confirmed through tests in many athelies, the correlation value between these

two variables is very high (over 0.80), indicatihg high external validity of this study's main



independent variable. The expected direction af tbrrelation is positive, indicating that greater
entrepreneurial activity is linked to better cohtvbcorruption, thus providing support for the
“H2” hypothesis.

Corruption is a relevant phenomenon because isigagficant and harmful effects on the
quality of government in that it undermines the govnent’s essential obligations to respect
contracts, protect private property, and delivgpantial justice (Tanzi 1988). Previous research has
shown that corruption is associated to the foll@wincreased consumer price inflation
(Cukierman et al., 1992), higher interest ratesh(Bani and Nasir, 2002), wider socioeconomic
inequalities (Alonso-Terme et al., 1998), unprodigcpublic policy choices such as less spending
on education and more spending on defense (Ma@88)1weak subnational governments
(Lecuna, 2012) and less governmental legitimadiéqooint of instigating civil wars (Klitgaard,
1990), an additional cost to businesses that cahdught of as an arbitrary tax (amounting to 20%
of total business returns) that significantly intskihe rate of investment (Wei, 1999), and an

approximately 0.5% annual decrease in the rateai@mic growth (Mauro, 1995).

Macroeconomic Explanatory Variables

The first macroeconomic explanatory variable is Gi2Pcapita, as expressed in current U.S.
dollars per person. The association between ewineprship and income is a relevant issue that
has previously been tested in several studiesepmneurship has been identified as a catalyst for
economic growth (Minniti, 1999) and as vital to kets’ effectiveness (Kirzner, 1997) because
entrepreneurship improves the allocation of sceeseurces (McMillan and Woodruff, 2002) and
is a necessary stimulus for a healthy market ecgn@&aumol, 1968). GDP per capita is expected
to be positively correlated with entrepreneuridhaty. However, because of the potential for
endogeneity (i.e., the possibility that greateremieneurial activity generates a larger GDP per
capita), the regressions are also tested whenairglthis variable. Log GDP per capita values are
used to better interpret the GDP per capita expbapaariable in the regression models and to
avoid excessive weighting of extremely high and tservations.

The rates of unemployment (number of unemployedqrer as a percentage of the labor
force), inflation (percentage change in averagesgorer prices), investment (total investment as a
percentage of GDP), and savings (gross nationaigaas a percentage of GDP) are included to

reflect the soundness of a country’s monetary polimemployment and inflation rates are



expected (if anything) to be negatively relate@mtrepreneurial activity, whereas the opposite
results are expected for investment and savings.rafl the macroeconomic variables are
measured using the IMF World Economic Outlook (WE@babase. The WEO database contains

selected macroeconomic data series from the statispppendix of the WEO report.

Government I nstitutions and Competitiveness Factors

In addition to the macroeconomic factors, the OHC®98) suggests several other factors that are
significant for entrepreneurial activity, includiggvernment institutions such as a strong rule of
law (Estrin et al., 2013b) and competitivenesstegldactors such as the capacity for innovation
(Schumpeter, 1934). These factors are measured wsinsources: (1) the WGI from the World
Bank and (2) the GCI from the World Economic Forum.

The WGI measurements report on broad characteristigovernment institutions,
including the rule of law, voice and accountabjlipglitical stability and the absence of violence,
government effectiveness, and control of corruptidre institutional indicators presented here
reflect a statistical compilation of responsest@nduality of governance collected from a large
number of enterprise, citizen and expert survegaedents in industrial and developing countries,
as reported by a number of survey institutes, tkamks, non-governmental organizations,
international organizations, and private-sectanéir The scores range from approximately -2.5 to
2.5, with higher values corresponding to betteregpance. These variables are also expected to
have strong positive coefficients.

The GCl is a weighted average of many different ponents, each of which measures a
different aspect of competitiveness, includingltiheden of bureaucracy, infrastructure, and wage
flexibility. Data for the GCI are only availablerfthe 2006-2009 period. This report remains the
most comprehensive worldwide assessment of natemmapetitiveness, providing a platform for
dialogue between government, business and civiégoabout the actions required to improve
economic prosperity. Scores are expressed on @ tlranges from 1 to 7, with 7 being the most
desirable outcome. Each of these variables is ¢ggpec have a strong positive coefficient except
for the number of procedures required to startsanass, which is expected to enter the regression
model with a strong negative sign, indicating tiester bureaucratic procedures leads to increased

entrepreneurial activity.



The competiveness-related factors tested in tieedaotion effects with the control of
corruption (H3 set of hypotheses) are measuredllasvs. “Capacity for innovation” is measured
with the following question: in your country, how dompanies obtain technology? (1 =
exclusively from licensing or imitating foreign cpamnies; 7 = by conducting formal research and
pioneering their own new products and processég)ality of overall infrastructure” is measured
with the following question: how would you assessae&yal infrastructure—e.g., transport,
telephony, and energy—in your country? (1 = extigraaderdeveloped—among the worst in the
world; 7 = extensive and efficient—among the baghe world). “Flexibility of wage
determination” is measured with the following qu@st how are wages generally set in your
country? (1 = by a centralized bargaining procéssup to each individual company). “Business
costs of crime and violence” is measured with tiil#ving question: to what extent does the
incidence of crime and violence impose costs otiniegses in your country? (1 = to a great extent;

7 = not at all). Table 1 presents descriptive stias of all variables.

Table 1. Descriptive Statistics.

Observa- Mean Std. Min. Max. Source Expected
tions deviation direction

Dependent variables
WBGES 304 3.75 4.27 0.09 27.03 wB
TEA 209 8.76% 6.15% 1% 40% GEM
Macroeconomic factors
Log GDP per capita (US$) 330 4.09 0.48 3.04 4.98 WEO +
Unemployment rate 330 8.60% 5.12% 1% 31% WEO -
Inflation rate 330 4.45% 4.45% -2% 51% WEO
Investment rate 330 23.36% 4.93% 14% 47% WEO +
Savings rate 330 22.56% 8.33% -4% 58% WEO +
Government institutions factors
Control of corruption 330 0.66 1.05 -1.12 2.59 WGI +
Political stability & absence of violence 330 0.22 0.87 -2.20 1.59 WGI +
Voice & accountability 330 0.61 0.80 -1.22 1.83 WGI +
Government effectiveness 330 0.78 0.88 -0.80 2.37 WGI +
Rule of law 330 0.61 0.95 -1.03 2.01 WGI +
Competitiveness factors
Capacity for innovation 219 3.92 1.02 2.10 6.14 GClI +
No. of procedures to start a business 219 7.89 3.53 1 18 GClI -
Quality of overall infrastructure 219 4.52 1.30 1.97 6.70 GClI +
Flexibility of wage determination 219 4.75 0.99 2.29 6.42 GClI +
Business costs of crime & violence 219 491 1.12 1.70 6.65 GClI +

Note: Panel data for the period from 2004-2009%used for all variables.



Sdlection of the Sample

The sample is constructed using the probabilityesgatic sampling technique, in which the initial
sampling point is selected at random and thendksesare selected at regular intervals. The initial
sampling point is the WBGES dataset of 115 cousifioe the six-year period from 2004 through
2009. China is not included in this sample becadiske lack of data in the WBGES database.
This period covers the entire WBGES dataset ansl pnovides the most complete sample. For
analysis, the final sample was first trimmed to @2ecountries that appeared in both the WBGES
and GEM datasets for the 2004—2009 period. A sesenhdf countries were eliminated because of
the lack of data for six countries after the maco®mic variables included in the WEO database
were used. This step excluded Bolivia, Guatemaldial and Uganda (lack of unemployment
data); Macedonia (lack of investment data); andZsland (lack of savings data).

The final elimination (Tunisia), which reduced g@mple to 55 countries, coincided with
the use of the government institutions data froe\WfI. As shown in Table Al in the appendices,
the final sample group of 55 countries mostly cstssof “very high human development”
countries, with none from the “low human developtheategory. This sample selection bias is
the most significant statistical limitation of tkample and is an inherent consequence of using
GEM data. As GEM country surveys are relativelyengive, developed countries are more likely

to be able to afford the costs of conducting tleeseeys (Aidis et al., 2012).

STATISTICAL TESTS

Between-effects (BE) models with the weighted |Isagsiares (WLS) option are used in all the
specifications. The p-value of the Hausman tesbissignificant, which rejects the choice of fixed-
effects models. Moreover, for unbalanced data—siscthe imbalance observed here due to the
small number of years in the GCI dataset—WLS shbeldsed rather than the default ordinary
least squares (OLS) option (StataCorp, 2009: BB)models estimate the cross-sectional
information in the data, the fixed-effects modede the time-series information in the data, and the
random-effects estimator is a matrix-weighted ageraf the results from these two models. BE

models fit “random-effects models by using the l@sa+regression estimator” (StataCorp, 2009:



442). Regressions with between effects are equivédetaking the mean of each variable for each
case across time and running a regression on tla@sed dataset of the means. The BE model
should be used to control for omitted variable$ tdm@nge over time but are constant between
cases. This is a typical characteristic of croasty estimates that explain entrepreneurial agtivi
using individual factors, macroeconomic factors] &actors related to government institutions and
competitiveness. In particular, BE models use #@rgation between countries to estimate the effect
of the omitted independent variables on the twosuesments of entrepreneurial activity. In all
specifications, the BE models are consistent becthespanel-level means of the regressors are not
correlated with the panel-specific heterogeneitynge

The left side of the first column of Table 2 indesithat on average, if the unemployment
rate decreases by 1 percentage point, the medimhberof newly registered firms per 1,000
working-age individuals increases by approxima@By (significant at the 10% level). The right
side of the first column supports these findindsaflis, a 1 percentage point decrease in the
unemployment rate, ceteris paribus, is associat#ttlam increase of less than half a percentage
point in the average number of working-age aduhie @ngage in entrepreneurial behavior. As
expected for the WBGES specification (Klapper aongd, 2010), GDP per capita enters the
regression model with a strong positive coefficiduait is reinforced at a highly significant level,
which implies that if GDP per capita increases % the number of legal businesses per 1,000
working adults increases by 0.04 on average. Howyéve negative estimator of the parameter in
the TEA specification does not conform to the uhaleg classical theory, which maintains that
entrepreneurship and economic growth share a pesélationship (Baumol, 1968; Romer, 1994).

One interpretation of the unexpected negativeicglahip between entrepreneurship and
income is that the high rates of entrepreneuritVi#g observed in some poor countries are mostly
due to necessity—as opposed to opportunity—asvardoi entrepreneurship (Acs and Amoros,
2008; Block and Wagner, 2010). Necessity-drivemegmeneurship is common in poor countries,
whereas opportunity-driven entrepreneurship is comm wealthy countries. Another explanation
might be that the TEA measurement captures bothdlby and informally registered businesses
(Bosma et al., 2012). Although the general conseissthat entrepreneurs in the informal sector
generate more harmful secondary consequences émaficial spillover effects (Williams and
Nadin, 2012), common sense would argue that inetudiformal entrepreneurship in the

measurement of entrepreneurial activity generat@® mccurate results.



Table 2. Cross-country results for entrepreneurial agtjyanel data 2004-2009
(Between-estimates linear regression models, WLS)

0] (n (1 (v)

Macroeconomic Government institutions Competitiveness Whole set
WBGES TEA WBGES TEA WBGES TEA WBGES TEA
. 3.67 -0.12 2.73 -0.12
Log GDP per capita
9 LU percap (2.46)*  (-5.96)"* (1.16)  (-2.67)*
Unemployment rate -26.49 -0.44 -15.89 -0.55
(-1.98)* (-2.63)** (-1.38) (-2.97)x*
Inflation rate 8.59 -0.39 10.44 -0.29
(0.40) (-1.45) (0.54) (-0.94)
Investment rate 9.98 -0.05 -9.04 0.05
(0.80) (-0.36) (-0.75) (0.30)
Savings rate -10.62 -0.12 -3.02 -0.02
9 (-1.49)  (-1.29) (-0.40) (-0.17)
. 4.52 0.06 4.46 0.04
Control of corruption
(2.39)* (2.33)** (2.88)*** (1.70)*
-, . . 1.09 -0.03 0.39 -0.03
Political stability & absence of violence
y (1.12) (-1.91)* (0.46) (-2.11)*
Voice & accountability 0.77 0.01 0.28 0.03
(-0.75) (0.29) (0.19) (1.03)
Government effectiveness 135 -0.04 -0.36 0.004
(-0.58) (-1.28) (-0.15) (0.11)
Rule of law -1.57 -0.04 -2.19 -0.03
(-0.63) (-1.09) (-0.89) (-0.77)
Capacity for innovation 0.08 0.0 151 -0.03
(0.10) (-2.40)** (-1.62) (-2.22)**
-0.57 0.001 -0.21 0.002
No. of procedures to start a business
P (-3.43)x** (0.79) (-1.32) (0.70)
. . 0.04 0.01 -0.73 0.02
ality of overall infrastructure
Quality of overall uetu (0.06) (1.39) (-0.91) (1.14)
111 0.003 181 -0.004
Flexibility of wage determination
y otwag 219  (0.42) (3.59)**  (-0.49)
Business costs of crime & violence 0.84 -0.02 0.51 -0.01
-1.49 (-2.56)** (0.76) (-1.13)
Adjusted R -squared 33% 49% 37% 38% 44% 43% 70% 67%
N 256 178 256 178 149 108 149 108

Notes: ***Significant at 1%; **Significant at 5%;nal *Significant at 10%. Endogeneity is alleviatedldégging the

predictor variables by one year. Heteroskedastamtysistent t-ratios in parentheses (White, 1980).



The second column of Table 2 introduces five gowemt institution factors from the WGI.
Political stability and the absence of violence significant in the TEA specification, but the
direction is incorrect. In contrast, the controlcofruption enters both models with strong positive
coefficients that are reinforced with significanvalues. Statistically speaking, the control of
corruption provides reasonably good explanatorygydar entrepreneurial activity when judged
by the usual t-test of significance. Overall, tséreated F-values are highly significant (i.e., the
critical F-values are always close to 0), which liegpthat the null hypothesis that no regression
models shown in Table 2 have any impact on outpstrongly and consistently rejected. These
findings provide strong support for the “H2” hypesiis, which specifically tests whether better
control over corruption has a positive and sigaificimpact on entrepreneurial activity.

The third column presents five predictors from @@l. In general, the results obtained in
this study do not conform to the underlying theamginly because the significant estimators have
the wrong signs, with the exception of the numbigarocedures to start a business in the WBGES
specification. That is, the negative slope coedfitiof bureaucratic procedures is relevant because
it implies that requiring approximately two fewaopedures to start a business is linked to one
newly registered firm per 1,000 adults. This reseilhforces the logic that requiring fewer
procedures to start a business encourages théoaredtmore businesses. Moreover, the third
column also enables an interesting comparison lextee three categories of factors. While
government institutional factors are an importategory of factors explaining entrepreneurial
activity, the effects of macroeconomic and competitess-related factors appear to be equally
important, possibly implying that the inclusiontbé three factors is even more significant. These
findings reject the “H1” hypothesis, which statkeattgovernment institutions are the most
significant category of factors explaining entreqerial activity, more important than the
macroeconomic and competitiveness-related factegoaies.

The fourth and last column of Table 2 demonstratdsamatic improvement of
approximately 70% in the overall goodness of fithoth specifications (WBGES and TEA),
which is a fairly high value. The whole-set modiebareinforces the predictive relationship
between greater entrepreneurial activity and resalbetter scores for control of corruption,
further supporting the “H2” hypothesis. The slopefticients in the WBGES model imply that an
improvement of 20% in the score for control of agtion is associated with an increase in

registration of approximately five new firms forexy 1,000 working-age adults and with an



increase of approximately four percentage pointeénumber of working-age individuals who
engage in some type of entrepreneurial activitgyasng that all other factors affecting
entrepreneurial activity are held constant). Omgiarent explaining this phenomenon is that
corruption facilitates the development of entrepres who are willing and able to engage in
corrupt practices, while simultaneously acting &dsaier that discourages potential entrepreneurs
from starting or growing a business (Aidis et 2012).

MULTICOLLINEARITY AND INTERACTIONTESTS

Estimating individual joint relationships betweentrepreneurial activity and the government
institution indicators including control of corrig might result in a considerable degree of
multicollinearity. As Table A2 shows, the pairwisarrelation coefficients between the
explanatory variables are relatively high for tbgd of GDP per capita, control of corruption, rule
of law, voice and accountability, and governmefeativeness. Multicollinearity does not seem to
be a problem with respect to the competivenessecthzariables. High multicollinearity in income
is not surprising because of the historically heginrelation between income and other factors.
High multicollinearity among the variables relatedjovernment institutions is also not surprising
because of the abundance of closely related irmE§Aidis et al., 2012). Theory provides a guide
to the relative importance of different institutadmimensions but is of limited assistance when
considering the choice of alternative measuresdiated institutional features.

In the strictest sense, however, low pairwise datias among explanatory variables are
frequently unreliable and misleading, “for pairw®@relations can be low (suggesting no serious
collinearity problems) yet collinearity is suspetteecause very few t ratios are statistically
significant” (Guratti and Porter, 2010: 254—-255% @n alternative to simple pairwise correlations,
a few indicators signal the existence of multicahrity in concrete applications. For example, the
main variable of interest, control of corruptioengrates small changes in the estimated regression
coefficients when predictor variables are addedebeted. | ran several regressions (not shown in
Table 2) that always included control of corruptlart omitted explanatory variables with high
degrees of collinearity. In this way, | marginatigntrolled for plausible scenarios in which the
main independent variable might capture the exptapgpower of similar predictors. In all cases,

control of corruption had a strong and significpasitive coefficient in these regression models.



| also formally tested the variance inflation facfgIF) as an indicator of multicollinearity.
As anticipated, the variables that measure govemhimstitutions exhibit the highest degree of
multicollinearity; in particular, the rule of lawnd government effectiveness exhibit VIF values of
32.68 and 27.90, respectively. After dropping th@galy correlated variables, all VIF values
score below 10, and the mean VIF decreases fromt@.9.43. Furthermore, in the best-fit model
shown in Table 3, the mean VIF score is 3.12 ardritividual VIF values range from 1.31 for the
unemployment rate to 5.25 for log GDP per capiten{i®! of corruption score of 4.95). These
figures do not indicate a multicollinearity problefhe cutoff of 10 for the VIF was originally
suggested by Marquardt (1970: 610). Marquardt (1,98Brien (2007), and Mason and Perreault
(1991) later validated this cutoff score. Furtherepan both specifications of the best-fit model
(WBGES and TEA), the majority of the individualdsts of the partial slope coefficients are
significantly different from zero.

Similar to the results reported in Table 2, the fawlticollinearity specifications shown in
Table 3 confirms that the three categories of facéme equally important in explaining
entrepreneurship. The best-fit model (shown infittse€ column of Table 3) includes a balanced
mix of the two most significant variables from tineee categories of factors (macroeconomic
factors, government institution factors, and contipeness-related factors). With only six
variables, the best-fit model is able to explam@dt 60% of the variation in entrepreneurial
activity from two independent perspectives: (1) paeticipation rate of working-age individuals in
the early stages of venture creation and (2) tingécgzation rate of venture creation.

Following the “H3” set of hypotheses, | also testeel interaction effects between control
of corruption and competitiveness-related factordy finding one significant result. Only the
combination of corruption and bureaucratic procedus consistently significant, implying that the
effect of better control over corruption on entexpgeurial activity depends on the number of
procedures required to start a business. Cournb@&dave both good corruption scores and
relatively few procedures required to start a beséntend to have greater entrepreneurial activity.
That is, as the number of bureaucratic procedugeredses, the positive effects of better control
over corruption increase entrepreneurial activityis phenomenon can be explained by the
argument that weak institutions such as highlywgargovernments lead to extensive networks of
regulations that in turn lead to increased buresicccosts (Estrin et al., 2013a); this increased
bureaucratic complexity affects not only the intdrorganization of the government but also those

who must contend with the government, includingesses.



However, contrary to the background literature Hrgues that the capacity for innovation
increases the ability of entrepreneurs to perfdrengeneric entrepreneurial tasks of discovering
and exploiting business opportunities (Shane antk&eaman, 2000; Shane, 2000), the direction
of the double interaction effect between the cdrdf@orruption and the capacity for innovation
on entrepreneurial activity is negative, rejectiygothesis “H3a”. Another result not shown in
Table 3 is that the interaction effects betweencthr@rol of corruption and the following three
competitiveness-related factors were also testddiahnot yield significant results: the quality of
the overall infrastructure (H3c), flexibility of vga determination (H3d), and business costs of
crime and violence (H3e). Only the “H3b” hypothesntrepreneurial activity is positively
reinforced by requiring fewer procedures to stdstisiness—is supported by the statistical tests.
Therefore, with the exception of the “H3b” hypotiseshe “H3” set of hypotheses is rejected due
to insignificant p-values and/or incorrect signs.

Table 3. Low multicollinearity interaction effects.
(Cross-country results for entrepreneurial actiitgnel data 2004-2009)

0] (n (i (V)

Best Fit Corruption * Innovation Corruption * Procedures Robustness checks
WBGES TEA WBGES TEA WBGES TEA WBGES TEA
Unemployment rate -19.93 -0.42 -17.00 -0.47 -19.66 -0.45 -14.50 -0.46
(-1.80)*  (-2.56)** (-1.56)  (-2.84)** (-1.83)*  (-2.81)%* (-1.47)  (-2.81)
Log GDP per canita 1.56 -0.11 0.89 -0.10 1.84 -0.11 0.88 -0.11
9 BUF percap 067)  (3.22) 039)  (:3.10) 081)  (-3.40) 043)  (-3.26)
Control of corruption 2.48 0.04 6.80 -0.002 3.90 0.07 12.20 0.46
P (2.81)*  (3.21)%* (2.79)*** (-0.08) (3.55)**  (3.63)*** (4.49)%** (0.89)
Political stability 0.11 -0.02 -0.08 -0.02 0.47 -0.02 0.36 -0.02
& absence of violence (0.13) (-2.16)* (-0.10) (-2.20)* (0.55) (-2.03)** (0.46) (-2.04y**
Capacity for innovation -2.46 -0.02 -1.37 -0.03 -2.34 -0.02 -0.40 -0.02
pacty (-3.13)*+* (-1.82)* (-1.43) (-2.31)* (-3.07)*+* (-1.79)* (-0.44) (-1.60)
No. of procedures -0.36 0.003 -0.42 0.004 -0.22 0.01 -0.23 0.01
to start a business (-2.25)* (1.76)* (-2.66)** (2.06)** (-1.27) (2.40)* (-1.52) (2.37)*
Corruption * Innovation 103 o.01 176 0.01
P (-1.90)* (1.41) (-3.29)*** (0.40)

. -0.29 -0.01 -0.47 -0.01
Corruption * Procedures (-2.06)* (-1.86)* (-3.39) (1.22)
Adjusted R -squared 55% 58% 58% 60% 58% 62% 66% 62%

N 149 108 149 108 149 108 149 108

Notes: ***Significant at 1%; **Significant at 5%;ral *Significant at 10%. Endogeneity is alleviatgdi&dgging the
predictor variables by one year. Heteroskedastamtysistent t-ratios in parentheses (White, 1980).



CONCLUSION

This paper draws on panel data from 55 economiadvance the proposition that stronger
government institutions, namely, better controlraa@ruption, are associated with increased
entrepreneurial activity across nations. The firgting is that the coefficient estimates for the
control of corruption and the unemployment rateralmist to the inclusion and exclusion of
certain regression variables. Although the unempleyt rate is an important factor in
entrepreneurial activity, its effect is not as #igant as that of the control of corruption. Incem
measured as GDP per capita—is also significantdstrspecifications, but the TEA models do not
exhibit the expected signs. Second, while governnmstitutions are an important category of
factors explaining entrepreneurial activity, theeefs of macroeconomic and competitiveness-
related factors appear to be equally important)ying that it is important to include all three
factors. Third, the combination of low corruptioftlwelatively few procedures required to start a
business provides an additional boost to entrepradectivity over and above the direct effects
(endogeneity is alleviated by lagging explanatasiables).

This study highlights that entrepreneurial actidtyes not thrive in an institutional void in
which corruption is commonplace (Klapper et alQ@0MacMullen et al., 2008). These arguments
are consistent with those advanced by Baumol (129%) suggested that institutional factors help
determine whether entrepreneurial initiatives Ve#d to productive welfare-enhancing outcomes
or to non-productive outcomes such as exploitatie@opolies. In particular, these findings
support the specific argument that corruption magoarage unproductive and destructive forms of
entrepreneurship and breed negative societal@ggsttoward entrepreneurs (Baumol 1990). This is
mainly because corruption increases agency costhigh and Woodward, 1988), transaction
costs (Luhmann, 1988), and institutional risksgmyspective entrepreneurs, forcing them to rely
on one-sided trust (Anokhin and Schulze, 2008rdmtrast, better control over corruption should
increase cash flow reliability and allow entrepnanseto capture a greater share of revenue
(Anokhin and Schulze, 2008).

Controlling corruption is an extremely difficult @eavor that involves all sectors of society,
including cultural and moral values. While streregting governmental institutions is not enough,
it is a strong first step in the right direction.reference to the “cures” of corruption, Tanzi4&89
587) argued the following: “The greatest mistala ttan be made is to rely on a strategy that

depends excessively on actions in a single areh, aslincreasing the salaries of the public sector



employees, or increasing penalties, or creatingraicorruption office, and then to expect quick
results.” However, decreasing the number of progegitequired to start a business is a relatively
straightforward public policy measure. Therefohgs paper has important policy implications
because the theory and evidence presented hecatednat stimulating entrepreneurial activity in
an economy is more effective when policy refornmetd at better control over corruption are
implemented in combination with decreasing bureaticcprocedures.

From a statistical perspective, however, a relatiqmcan never establish a causal
connection. Causality must be shown or inferrechftbe theory underlying the phenomenon that
is tested empirically (Kendal and Stuart, 1961is itmportant to recall that although all
macroeconomic factors, government institution fesstand competitiveness-related variables are
lagged one year to alleviate (but not eliminatdeptial endogeneity between these variables and
the two measures of entrepreneurial activity, thedf this study is to test the link between
entrepreneurial activity and control of corruptiather than determine causation. This is an
important limitation of the study. Therefore, fueuwork should determine the direction of
causality while drawing on different sources oflgative data. As Tonoyan et al. (2010) recalled,
although there is good justification for using multuntry samples to determine institutional
factors that are similar across different countaed the effects of such institutional factors on
entrepreneurial activity, there is also a needriore case studies of individual countries.

The case of Chile is an interesting place to begunderstand the positive effects of
decreasing bureaucratic procedures: both bettérataver corruption and the encouragement of
entrepreneurial activity. Prior to 2013, to estsibla legal business in Chile, an entrepreneurdiad t
hire a lawyer to write a legal document and themoga notary to certify the paper. After that, the
business constitution had to be announced in aciafhewspaper and registered in the real estate
commerce office to finally obtain a tax-paying nuientCurrently, following a de-bureaucratization
program that has been implemented with great sagnddew Zealand, Australia, Canada, and
Singapore, among others, an entrepreneur in Ghadble to complete the entire process required to
start a business with only one procedure in oneadlagro cost. This is accomplished through an
online platform called “your business in one dayiwv.tuempresaenundia.cl). Chile has also
introduced a series of entrepreneurship-relatedgrpros, including the flagship program Start-Up
Chile. Given the success of the Start-Up Chile pgogand the decrease in the number of
bureaucratic procedures, it is not surprising #tabrding to Tl, Chile ranked the 22nd least

corrupt nation out of 177 countries in 2013. Futwsearch should delve deeper in these issues.
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Table Al. Sample.

APPENDICES

Very High é - High é - Medium é -
Human ® m Human @) m Human 9) m
Development m > Development o > Development m >
Argentina 0.56 13.04 Algeria 0.45 16.68 Dominican Rep. 2.13 18.21
Australia 6.33 12.07 Bosnia & Herz. 0.71 6.73 Egypt 0.13 13.11
Austria 0.64 3.86 Brazil 2.10 12.75 Indonesia 0.17 19.28
Belgium 4,15 3.27 Colombia 1.02 23.07 Jordan 0.59 14.25
Canada 8.00 8.43 Jamaica 1.12 18.92 Morocco 0.98 15.75
Chile 218 1231 Kazakhstan 2.88 9.36 Philippines 0.23 20.44
Croatia 295 6.48 Malaysia 260 7.75 South Africa 1.13 5.90
Czech Rep. 253 7.85 Mexico 0.62 8.09 Thailand 0.64 20.94
Denmark 6.29 481 Panama 3.04 9.59

Finland 3.20 5.63 Peru 2.13 30.58

France 3.14 4.82 Romania 575 4.34

Germany 1.18 451 Russian Fed. 403 3.73

Greece 094 7.42 Serbia 210 7.02

Hong Kong 15.25 5.52 Turkey 0.99 5.87

Hungary 446 5.81 Uruguay 3.08 1221

Iceland 14.61 11.58

Ireland 597 8.14

Israel 466 6.15

Italy 1.89 4.35

Japan 143 3.27

Korea, Rep. 1.56 8.50

Latvia 5.88 6.94

Netherlands 295 541

New Zealand 22.85 16.12

Norway 4.84 8.18

Poland 0.49 8.83

Portugal 401 6.37

Singapore 6.55 5.93

Slovenia 3.49 4.69

Spain 457 6.30

Sweden 4.04 3.84

United Kingdom 9.25 5.90

Notes: This information reflects the data availdblethe 2004—2009 period. Countries are subdividea categories

based on the Human Development Index (HDI) valuthbyUnited Nations Development Programme. Counhare

listed in alphabetical order



Table A2. Pairwise Correlations of Variables.
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Unemployment 1
rate
Log GDP
g 50! T
per capita
Inflation
rate 20 -43% 1
Investments
rate -07 -14* .09 1
Savings
e 33 02 -7 300
Control of
. -42* 85*  -45* 207 .05 1
corruption

Political stability &

) -38* 76+ -32*  -03 01 77T* 1
absence of violence

Voice &

accountability -27 .80 -37 -23° =29 .78 .72 1

Government 5188 47 196 A1F 95 76 TT* 1
effectiveness

Rule of AT 8T 4T AT 04 96 79 79 96 1
law

Capacity for 45078 44t 27* A3 75 BT* 63 8 T 1
innovation

No. procedures to

. 32 -53* A7+ .05 .01 -59%  -48%  -41* -61* -59*  -44* 1
start a business

Quality of overall 4472 420 -20* 16t 80 62* 52 88 84 76t -5 1
infrastructure
Flexibility of wage

T -.01 =31 15* 20 .05 =24 -22%  -39%  -20%  -22%  -2TF -.09 -.16*
determination

Business costs of

- A -44* B9 .32 04 16* 85 55+ 3%+ 65+ 71* B¢ -43* 63
crime & violence

Note: Significant at the 5% level or better.





