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ABSTRACT 

This analysis examines how the regulation of entry effects macroeconomic 

growth in 101 countries.  The data address the number of procedures required to register 

a new business, the cost of completing the registration process, and the time it takes a 

new entrant to register the new business.  On average, the costs associated with 

registering a new business are higher in lower income countries than in higher income 

countries, as are the procedural and time requirements to complete the registration 

process.  The empirical results of this analysis show a negative relationship between the 

number of procedures required to start a business and GDP per capita.  Moreover, 

contrary to the preliminary tests, the findings show that the costs of regulation are 

positively associated with economic output.  Overall these conclusions do not show clear 

support for either public choice or public interest theories of regulation, but rather a 

balance of the two. 
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Introduction 

Regulation is a policy area dominated by trends rather than finite rules for 

promoting efficient economic exchange.  Policies vary widely by country.  Regulation 

guiding new businesses, specifically the number of procedures an entrepreneur must 

complete to incorporate and register a new firm, is typically part of a comprehensive 

regulatory scheme.  Since this policy dictates the costs of market access, it can result in 

consequences.  This is important because new market entrants can contribute to higher 

economic production (Perkins, Radelet, Snodgrass, Gillis, & Roemer, 2001).  

Governments need to understand the unintended consequences of regulation.  This paper 

will contribute to that understanding.   

 

Public Interest Theory 

Variation in regulatory policy often reflects the two divergent theories on 

regulation:  public interest theory and public choice theory.  These two theories are best 

explained in terms of reasons for regulation and the beneficiaries of that regulation.  

Public interest theory is derived from Pigou�s doctrine of welfare economics and justifies 

regulation as beneficial to the consumer.  According to public interest theory, unregulated 

markets will experience failure, the costs of which will be passed onto the consumer.  

Specifically, Pigou (1932) argues, �In any industry, where there is reason to believe that 

the free play of self-interest will cause an amount of resources to be invested different 

from the amount that is required in the best interest of the national dividend, there is a 

prima facie case for public intervention� (p. 331).  That is, there would be insufficient 
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number of firms to ensure that quality products are produced. This is fundamentally a 

market failure that requires government intervention to protect consumers.   

In response to market failure, public interest theory idealistically believes that the 

structure and methods of government bureaucracies are ideal to intervene on behalf of the 

public (Pigou, 1932).  One way to address market failures, such as poor quality products, 

is to regulate entry into the market.  In this regard, the government becomes a gatekeeper, 

admitting only firms capable of producing a high quality product (Djankov, La Porta, 

Lopez-de-Silanes, & Shleifer, 2002).  As Djankov and others (2002) explain, �The public 

interest theory predicts that stricter regulation of entry, as measured by a higher number 

of procedures in particular, should be associated with socially superior outcomes� (p. 2).  

While public interest theory aptly explains the basis for public intervention in markets, it 

excludes any discussion of potential public failures resulting from that intervention.  

 

Public Choice Theory  

 On the other hand, public choice theory views the government�s regulatory power 

as a tool to be captured for some group or individual�s benefit.  This second view sees the 

political process as irrational, continually shifting between a spectrum of actions that 

constitute transcendent moral virtue and obscene corruption (Stigler, 1971).  Public 

choice theory is not so clear cut as public interest theory.  Two different perspectives 

exist, which Djankov and others (2002) classify as �regulatory capture� and the 

�tollbooth view.�   
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Regulatory Capture 

 The idea of regulatory capture comes from Stigler�s renowned work �The Theory 

of Economic Regulation� (1971).  Stigler argues that the impetus for regulation is almost 

always industry, which designs and operates the regulation for its own benefit, not some 

market failure.  Industry seeks from the state its most basic resource�coercion (Stigler, 

1971).   

When industries gain access to this coercive power, they have the ability to create 

benefits for themselves.  These benefits derive from four main policies of the state:  a 

direct subsidy of money, control over entry by new rivals into the market, the ability to 

affect product substitutes and complements, and price fixing (Stigler, 1971).  However, 

some of these options are more advantageous than others:  price-fixing has limited 

application in moderately large markets, and subsidies are largely available to industry 

rivals thereby limiting their beneficial value to an elite group.  For this reason Stigler 

(1971) proposes, �Every industry or occupation that has enough political power to utilize 

the state will seek to control entry.  In addition, the regulatory policy will often be so 

fashioned as to retard the growth rate of new firms� (p. 5).  Effectively, industry uses the 

state to promote cartelization in order to collect benefits associated with such a 

domination of the market.   

Moreover, regulatory capture has several negative economic consequences for 

consumers.  The most significant economic disadvantage occurs due to the following:  

The regulation of entry keeps out the competitors and raises incumbents� profits.  
Because stricter regulation raises barriers to entry, it should lead to greater market 
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power and profits rather than benefits to consumers. (Djankov and others, 2002, p. 
2-3)   

 
Furthermore, in such an economy production is limited by the incumbents� capacity to 

produce and their desire to regulate availability on the market.  This limited production 

stunts potential for overall economic growth, an outcome with unseen implications even 

for the wealthy.  Specifically, though the income gap between industrial elites and 

everyday consumers will likely grow in a system of regulatory capture, the elites lose in 

comparison with the potential gains that would result from overall economic growth.   

Stigler�s theory of regulatory capture created the opportunity for further 

theorizing about regulation, its purposes, and its beneficiaries.  Peltzman (1976) 

formalizes a model for Stigler�s theory and develops a subsequent model to understand 

how private interests, aside from producers alone, organize to bid for a more favorable 

distribution of wealth.  Despite the organization of private interests, businesses are more 

suited to successfully appeal to political forces.  Business interests have 

disproportionately more political power based on the nature of their design.  The business 

community exists such that many industries are comprised of only a small number of 

firms, similar to an oligopoly of interests, and thus organize voluntarily and frequently.  

In contrast to these business interests who organize as a general rule to promote their 

agendas, consumers, white-collar workers, and farmers � groups that involve thousands 

of people � only organize under special circumstances (Olson, 1965).  Consequently, 

industry is better able to usurp governmental power for its own benefit.  So it follows, 
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based on the first perspective of regulatory capture, existing companies are most likely to 

benefit from government regulations.   

Tollbooth View 

The second perspective within public choice theory, however, contends that the 

group best able to control government for individual gain is the politicians themselves.  

The tollbooth view of public choice theory promulgates regulation as a tool of corrupt 

politicians and bureaucrats (De Soto, 1989; Shleifer and Vishny, 1998; McChesney, 

1987).  Political benefit-seeking is the final theoretical extension of Stigler�s work in 

which �government� is not a unit promoting social welfare, but a conglomeration of 

individuals with incentives to maximize their own interest by using their political power 

for benefit creation and extraction (McChesney, 1987, Shleifer and Vishny, 1998).  

Regulation from the tollbooth perspective is intended for individual gain with no social 

purpose.  Consequently, more regulation is socially inefficient and promotes corruption 

(Djankov and others 2002).  In this situation, social inefficiency and corruption are two 

different economic failures, each imposing consequences on economic growth.   

In addition to the economic consequences associated with regulations that limit 

firms from entering the market, benefit-seeking imposes additional costs.  Firstly, benefit-

seeking usually incurs increasing returns, so politicians are more driven to maintain their 

individually beneficial regulations (Shleifer and Vishny, 1998).  Perhaps even more 

detrimental is the impact of benefit-seeking behavior on innovation.  Shleifer and Vishny 

(1998) explain, �Public benefit seeking attacks innovation, since innovators need 

government-supplied goods, such as permits, licenses, import quotas, and so on, much 
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more than established producers� (p. 88).  Benefit-seeking targets start-up firms because 

these innovators� demand for these government products is high and inelastic, whereas 

demand among established firms is low or non-existent since they already have their 

licenses and permits (Shleifer and Vishny, 1998).    

Another consequence of regulation, both in instances of regulatory capture and 

the tollbooth view, significantly diminishes economic growth potential:  the development 

of a sizeable informal economy.  An increased regulatory burden often forces many 

would-be formal economy entrepreneurs to operate outside of the scope of regulations 

and incorporation within the informal sector (De Soto, 1989; Loayza, 1997; Djankov and 

others, 2002).  For instance, in Peru in the early 1980s, decisions to enter the informal 

economy were based on an economically rational assessment of the high costs of 

formality (De Soto, 1989).  But even though informal sector firms still contribute to 

production, they do so with significant costs which limit the efficiency of that production 

(De Soto, 1989).  Consequently, both the formal and informal economies are operating 

inefficiently, which will negatively impact growth.   

Both views of public choice theory include benefit-seeking behavior and, 

therefore, see regulation as socially inefficient, but the biggest difference between 

regulatory capture and the tollbooth view is that the tollbooth view allocates the benefits 

of such behavior to politicians, sometimes at the expense of industry (Djankov and 

others, 2002).  Moreover, it not only diminishes competition for the benefit of the small 

elite, but it makes production more expensive still for those elites who are still active in 

the market.  
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Literature Review 

Analysis of entry regulation on growth began with a ground breaking 

investigation in Peru conducted by Hernando De Soto.  De Soto (1989) hypothesized that 

the heavy regulation of entry into the formal economy negatively impacted growth, 

largely by driving entrepreneurs to operate informally.  To measure the costs of access, 

the Instituto Libertad y Democracia (ILD) an organization headed by De Soto, simulated 

an unincorporated, single proprietor business.  The ILD chose to operate a garment 

factory, as it required approximately 60 percent of bureaucratic procedures for any 

industrial activity and 90 percent of the procedures required of non-incorporated 

individuals (De Soto, 1989).  The simulation determined that to make all bureaucratic 

interactions without the use of a go-between and to avoid bribes whenever possible, an 

entrepreneur of modest means must spend 289 days to navigate the bureaucratic 

procedures for the 11 necessary requirements (De Soto, 1989).   

In this nearly ten month period, an industry will incur significant costs.  The 

procedure alone was equivalent to $194.40, but the loss of net profits from the delay in 

start-up would cost $1036.60 (De Soto, 1989).  Perhaps most telling is that �the total cost 

of an individual�s access to small formal industry is thus $1231�thirty-two times the 

monthly minimum living wage� (De Soto, 1989, p. 134).   

Several different empirical studies have modeled elements of the aforementioned 

theories to see if they are valid in practice.  These empirical studies show strong support 

for the public choice theory of regulation as, generally, overregulation has a significantly 

negative economic impact (Djankov, and others, 2002; Guasch and Hahn, 1997; De Soto, 



 8

1989; Loayza, 1997; Shleifer and Vishny, 1998).  However, this unfavorable relationship 

appears to be the culmination of negative side effects of both regulatory capture and, in 

particular, tollbooth-like benefit-seeking within several different facets of the economy.   

While theory distinguishes regulatory capture and the tollbooth view, these 

practices are not always so clearly distinct in practice.  De Soto�s (1989) classification of 

the Peruvian economy as mercantilist exemplifies the non-distinction.  At the time of the 

study, the Peruvian government and a cartel of industry elites were mutually dependent 

on each other.  Industry obviously used to the state to promote regulation that would limit 

rival access, while the state collected money from both the elites and from entrepreneurs 

trying to bribe their way around regulatory obstacles (De Soto, 1989).  What is clear is 

that both the state and the industries were using regulation to maximize self-interest.   

Promotion of self-interest is a theme that is prevalent in discussions of regulatory 

corruption.   To supplement individual income, bureaucratic benefit-seeking develops 

concurrently with the regulatory procedures seen by the public as red tape.  Banerjee 

(1997) concludes, �Red tape is maximized when there is a conflict of objectives between 

the government and the bureaucrat� (p. 1313-1314).  For the government, maximizing 

social welfare is of the utmost importance; however, the more business-minded 

bureaucrat is looking to maximize profits for the agency and for himself.  Consequently, 

it follows that the potential for corruption exists due to a principle-agent problem in 

which the government, for the purposes of information gathering and policy 

implementation, requires the use of bureaucratic agents�a heterogeneous group that may 
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contain individuals willing to misrepresent information for the right price (Acemoglu and 

Verdier, 2000; Banerjee, 1997).   

While there is obviously a need �to enhance the capability for evaluating 

regulation at local and national levels� (Guasch and Hahn, 1997, p. 26), it is unrealistic to 

expect that regulatory capacity will evolve any time soon, as both parties will see some 

short term gains from their market repression.  As Shleifer and Vishny (1998) so 

eloquently argue, �If the government is selfish, is it not a contradiction for its leaders to 

deliver political reform, particularly the kind of reform that makes the government 

weaker� (p. 5)?  Unfortunately, the best opportunities for reform occur in rare moment 

when government�s political interests align with social welfare (Shleifer and Vishny, 

1998). 

Consequently, the costs of complying with excessive levels of regulation, as De 

Soto�s (1989) study clearly demonstrates, are very high.  Exorbitant costs of regulatory 

burdens, especially entry restrictions, will often drive entrepreneurs away from the formal 

economy to produce informally, outside of the state�s regulatory scheme (Loayza, 1997; 

Djankov and others, 2002; De Soto, 1989).  Loayza (1997), who developed a model 

based on De Soto�s (1989) work to better understand the determinants of informality and 

their effect on economic growth, concludes that while a vital informal economy does 

allow production and innovation denied by the formal sector, this bifurcation of the 

economy is still inefficient on both ends of the spectrum.  Thus economic growth will 

suffer.   



 10

The most comprehensive empirical study analyzing the effects of entry regulation 

on growth was conducted by Djankov and others (2002).  Excluding costs of corruption 

and delay, this study of entry regulation in 85 countries found that starting a business is 

still very expensive (Djankov and others, 2002).  However, countries with heavier 

regulation, which implies higher bureaucratic costs, are also associated with greater 

corruption.  As a result, the costs of graft are added to the already pricey venture of 

starting a business (Djankov and others, 2002).   

While the Djankov and others (2002) analysis of entry regulation and economic 

growth does represent an excellent compilation of the theory, the data from this study are 

now outdated.  The World Development Indicators from the World Bank now include 

data from the Doing Business project, which offers information on 190 countries, more 

than twice the observations than Djankov and others� data.  Furthermore, while the 

previous study did delve into the relationship between type of government and levels of 

regulation, the larger data can test how robust is the conclusion that �less limited, less 

democratic and more interventionist governments regulate entry more heavily, even 

controlling for the level of economic development� (Djankov, and others, 2002, p. 35).   

Finally, literature about regulation is missing a key element of the model related 

to specific sub-samples of interest.  The Djankov and others study includes regressions of 

corruption on high and low income (in per capita GDP) countries, but there is no analysis 

of the relationship between entry regulation and growth by income level.  Furthermore, 

the literature does not have a global analysis of this regulation/growth relationship by 

geographical region.  Grouping the data into sub-samples based on income and location 
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can offer insight into how wealthy and moderately wealthy economies regulate entry as 

compared to poorer countries, as well as how entry regulation in a geographic region 

affects regional growth rates.   

Understanding the implications of entry regulation on economic growth rates is a 

critical part of not only a regulatory policy, but also an economic development strategy.  

Though welfare economists may argue in favor of regulation to promote high quality 

products, empirical data show that most regulation is the result of industrial or political 

individuals or elites working to promote their own interests � a form of regulatory capture 

or , more often, benefit-seeking.  Regulation must always be considered as increasing the 

costs of entry into the market.  This barrier to entry can lead to substantial market 

failures, namely limited competition, and the promotion of an informal economy, which 

may only incite further regulation.   By getting a better grasp of the consequences of 

over-regulation, governments may gain a better perspective on ideal levels of regulation 

and areas to regulate, thereby promoting efficiency, innovation, and growth.   

 

Hypothesis  

This study will test the hypothesis that the amount of entry regulation, at the 

country level, is negatively related to economic growth.  The hypothesis will be tested for 

101 different countries with growth and regulatory information measured in 2004.  A 

cross-sectional growth model with all of the theoretical variables � capital, land, labor, 

and technology - will be included along with measures of entry regulation for starting a 
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business.  In effect, this model will treat regulation as additional capital requirements for 

market access to then measure the impact of these regulations on macroeconomic growth.   

Chart 1.  Regulatory Burden and Income Level, 2004 
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As Chart 1 demonstrates, low-income countries have a greater number of 

procedures that businesses must complete to enter the market.  This translates to a longer 

time and higher cost to start a business in low income countries.  Although the 

differences are not as stark, there also appears to be a relationship between start-up 

burden and time/cost requirements in higher income countries.   
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Chart 2.  Regulatory Burden and Growth Rates, 2004 
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Chart 2 examines the relationship between entry regulation and growth by looking 

at median measures for regulatory burden by GDP per capita growth rate.  Notably, the 

cost of entry regulations increases among countries with lower rates of economic growth.  

Furthermore, the time requirements for completing regulatory procedures are highest 

among countries with positive growth rates less than eight percent.  Consequently, this 

study will more specifically analyze the impact of a higher regulatory burden on 

economic growth.   

If the study determines that an increased regulatory burden for starting a business 

negatively impacts macroeconomic growth, policy makers will face a significant tradeoff.  

While some entry regulation is obviously necessary to maintain quality standards for the 
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benefit of consumers, as argued by public interest theory, this public welfare concern 

must be weighed in consideration of the overall public gain from macroeconomic growth.  

Most likely, regulatory policy will then be streamlined to minimize the time and cost of 

fulfilling the obligations for registering a business without undermining the effectiveness 

of the regulation in maintaining quality.   

 

Data Sources and Methodology  

The model incorporates public choice theory of entry regulation, as studied by 

Djankov and others (2002), with a standard model for macroeconomic growth (Mankiw, 

2007).  The data for this model are taken from the World Bank�s annual publication, 

World Development Indicators.  Though the World Development Indicators includes 

Doing Business data for several different facets of business regulation, this model will 

incorporate data for only one element of doing business:  formal registration and 

incorporation of a new business.  The measures for this incorporation process will 

consider all procedures officially required for an entrepreneur to start and formally 

operate an industrial or commercial business, including licenses, permits, notifications, 

verifications, and/or inscriptions specifically necessary for the registration process.   
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Exhibit 1.  Variable Definitions and Sources 
Variable Definition
gdppc Gross domestic product measured per capita in current US$ (GDP per capita) 

sbproc Number of procedures required to incorporate and register a new firm

sbtime
Median time spent during each procedure required for registration, measured in calendar 
days

sbcost
Official cost of procedures required for registration, measured as a percent of the country's 
per capita Gross National Income (GNI per capita)

land Land area in the given country, measured in square kilometers

labpartrate
Labor force participation rate measured as the percent of the total population within the 
ages of 15 - 64 years

techdol
A given country's technological capacity based on high-technology exports as accounted 
in current US$  

 
Based on the literature review and theory, Exhibit 2 contains the expected effects 

between the dependent variable and the independent variables.   

Exhibit 2.  Hypothesized Relationships among Variables  
Predicted Relationship with Y1 Theoretical Foundation for the Prediction

Y1 gdppc Not applicable

X1 sbproc Negative Stigler, 1971; Djankov and others, 2002; Schleifer and 
Vishny, 1998; De Soto, 1989; Guasch and Hahn, 1997; 
Loayza, 1997. 

X2 sbtime Negative Stigler, 1971; Djankov and others, 2002; Schleifer and 
Vishny, 1998; De Soto, 1989; Guasch and Hahn, 1997; 
Loayza, 1997. 

X3 sbcost Negative Stigler, 1971; Djankov and others, 2002; Schleifer and 
Vishny, 1998; De Soto, 1989; Guasch and Hahn, 1997; 
Loayza, 1997. 

X5 land Positive Mankiw, 2007

X6 labpartrate Positive Mankiw, 2007

X8 techdol Positive Mankiw, 2007

Variable 

 
The theory of macroeconomic growth shows a positive relationship between each 

of the following variables and growth:  land, labor, capital, and technology.  This model 

is rooted in this well-known theory, and takes these relationships as given.  The nuance of 
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this model centers on the predicted relationship between three different variables for 

entry regulation and growth.   

The most influential theory for this aspect of the model is the public choice theory 

of regulation.  Within this theory, the two predominant schools of thought, promoting 

regulatory capture or the tollbooth view, differ on the basis of who receives the benefits 

from increased regulation and thus what motivates the act of regulating; however, the 

theories agree about the largely negative impact of overregulation on economic growth.  

Both views of public interest theory argue that greater regulation deters new business 

entry into the formal sector by increasing the costs of market access.  Overall, this 

reduces competition and productivity in the formal sector, often by spurring an informal 

market sector that is relegated to inefficient production due to its very informality.  These 

constraints on the growth rate of new firms in the market will likely stifle overall 

economic growth by limiting the output potential, and thus capital formulation, within a 

country.  Additionally, the less competition reduces innovation, thereby limiting 

technological development � another essential element for growth.  As the three 

regulatory variables considered in this model provide a measure of added costs of starting 

a business, each should have a negative relationship with the dependent variable � 

economic growth.   

The first regulatory variable, sbproc will measure if simply having more 

procedures for registration acts as a deterrent for market entry.  As registration 

procedures require time, energy, and occasionally fees, they represent inherent costs.  In 

this regard, the number of procedures indicates the relative amount of resources that must 
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be focused on the regulatory burden rather than production, which should show an 

inverse relationship between number of procedures and growth.  The exact cost of these 

procedures is disaggregated in the next two variables.  Sbtime measures the median 

number of calendar days that each procedure required for completion.  Since businesses 

cannot enter the formal market structure until they are incorporated, time spent on 

registration is at the expense of production.  In this fashion, sbtime will likely be 

negatively related to growth.  A measure of the monetary cost of these procedures, sbcost 

shows the median financial requirement as a percentage of GNI per capita.  Similar to the 

time variable, sbcost measures how much financial capital must be diverted from 

production processes in the name of regulation; therefore, higher values for this variable 

should also correspond to lower levels of growth.     

 

Limitations 

Though it is rooted heavily in theory, this model has some limitations.  The World 

Bank has only recently started its Doing Business Project:  the earliest data in this project 

are from the year 2003.  While observations have since been collected yearly, the time 

frame of these data is too short to examine macroeconomic growth over time.  

Consequently, the model will only look at one year of data, 2004, instead of using panel 

data.  Rather than measuring the change in GDP level over time, the model will use the 

economic growth indicator GDP per capita, which varies by country, as the dependent 

variable and relate this to land, labor, technology, and entry regulation.  Furthermore, the 

model does not include an independent variable measuring capital, which is one of the 
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four main variables required in theory for macroeconomic growth, because the widely 

measured capital variables available are broad and very similar to GDP.  Consequently, 

incorporating one of these variables as a measure of capital would be redundant and 

statistically problematic for design of the overall model. 

 

Analysis 

Preliminary Results 

Minimum Maximum

Low Income 177.4 131.3 8.1 1268.4 217.5
Lower Middle Income 68.8 26.3 6.7 877.9 131.0
Upper Middle Income 21.4 12.9 3.7 143.6 28.3
High Income 10.4 5.7 0 67.3 14.8

Low Income 10.7 11 6 19 2.7
Lower Middle Income 10.6 10.5 4 17 3.3
Upper Middle Income 9.0 9 5 16 2.8
High Income 7.2 7 2 15 3.7

Low Income 60.1 45 14 203 44.8
Lower Middle Income 53.5 43 11 152 34.9
Upper Middle Income 45.4 37 9 141 29.7
High Income 28.5 21 2 114 26.1

Table 1.  Descriptive Statistics for Regulatory Variables based on National 
Income Level

Time Required to Start a 
Business

Number of Procedures 
Required to Start a Business

Cost of Starting a Business

Mean Median
Range

Standard Deviation

 
Table 1 uses mean, median, and range statistics to show the differences in entry 

regulation levels among countries by income level.  All three of the regulatory variables 

show median and mean values that decrease as income level increases.  For variables 



 19

measuring the cost of starting a business and the time required to start a business, the 

entire range of values actually shifts downward as income level increases.  Apparently, 

levels of entry regulation change with national income level such that wealthier countries 

have less entry regulation of new businesses.  This appears to translate into shorter and 

less costly start-ups in wealthier countries.       



 20

Minimum Maximum

Eastern Europe & Central Asia 15.3 13.6 3.7 46.2 9.4
Middle East & North Africa 57.1 32.2 2.4 269.3 73.9
Latin America & the Caribbean 60.0 36.4 1 176.1 58.4
OECD Member states 7.7 5.7 0 35.2 8.5
South Asia 44.2 29.3 10.7 105.5 34.6
Sub-Saharan Africa 229.9 167.6 9.7 1268.4 266.1
East Asia & the Pacific 59.9 29.1 1 480.1 103.6

Eastern Europe & Central Asia 9.8 9.5 5 16 2.9
Middle East & North Africa 10.4 11.5 5 14 3.0
Latin America & the Caribbean 11.7 11.5 6 17 3.5
OECD Member states 6.6 6 2 15 3.7
South Asia 8.6 8 5 11 2.2
Sub-Saharan Africa 10.9 11 6 19 2.6
East Asia & the Pacific 8.1 8 4 13 2.4

Eastern Europe & Central Asia 41.9 35 9 123 23.5
Middle East & North Africa 39.2 36 11 71 18.1
Latin America & the Caribbean** 71.1 60 7 203 48.9
OECD Member states 26.2 19 2 114 26.1
South Asia 43.7 37 13 89 25.7
Sub-Saharan Africa 62.3 48 14 155 36.8
East Asia & the Pacific 49.9 39 8 198 46.6

Lowest Value* (narrowest range)
Highest Value** (widest range)

Table 2.  Descriptive Statistics for Regulatory Variables based on Geographic 
Location

Time Required to Start a 
Business

Number of Procedures 
Required to Start a Business

Cost of Starting a Business

Mean Median
Range

Standard Deviation

 
 Table 2 similarly looks at the descriptive statistics for countries aggregated by 

geographic location.  For the first regulatory variable, cost of starting a business, the 

geographic location with the lowest amount of regulation is the OECD category, which 

has a median cost of 5.7 percent of per capita gross national income (GNI).  At the 

opposite end of the spectrum is sub-Saharan Africa, which has a median cost of 167.6 
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percent of GNI per capita � nearly four times that of the highest OECD country cost 

value.  Sub-Saharan Africa has the largest range of cost values.  Although some sub-

Saharan African countries have low cost start-up figures, regionally it has the highest by 

far, with the maximum reaching 1268.4 percent of GNI per capita.   

The statistics for the number of procedures required to start a business are not as 

clear cut, but still tell an interesting story nonetheless.  The location group of countries 

with the fewest procedural requirements is clearly the OECD.  The location group of 

countries with the highest average procedural requirement is that of Latin America and 

the Caribbean; however, the typical country in the Middle East and North Africa has the 

same number of procedures required for starting a business as the typical country in Latin 

America and the Caribbean, as shown by the median values.  What this says is that start-

up costs are highly variable regardless of country location.   

For the final regulatory variable � time required to start a business � the worst 

(most time) geographical performers are in Latin America and the Caribbean, as well.  

This group of countries has the highest mean and median values, as well as the widest 

range of time required.  The lowest mean and median values for calendar days required to 

start a business occur in the OECD Member States.  Interestingly, the narrowest range of 

time requirements exists among the Middle East and North Africa, from one week up to 

nearly three months.   

Among these results, the global north/south divide is most clearly seen among the 

mean and median values for regulation.  On the other hand, these mean and median 

values may be countered by the breadth of the range values regionally, which indicate 
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some level of expectation for the process of entry.  For example, potential new business 

entrants in Eastern Europe and Central Asia may find stability in knowing that the cost of 

entry will occur within a fairly narrow range; thereby providing an achievable 

expectation of the additional financial burden of starting a business.  Conversely in sub-

Saharan Africa, potential new entrants may be deterred due to the vast range of cost 

requirements, the highest of which is hardly attainable.   

Minimum Maximum

Low Income 525,088.6 245,720    960 2,973,190    649,647.40               
Lower Middle Income 669,454.4 108,595    180 9,326,410    1,678,815.00            
Upper Middle Income 784,248.6 62,680      340 16,400,000  2,776,809.00            
High Income 953,025.9 95,115      440 9,161,920    2,463,163.00            

Low Income 73.55 73.36 48.49 92.90 9.5
Lower Middle Income 65.64 65.30 40.66 84.67 8.9
Upper Middle Income 66.28 66.48 52.20 75.75 5.6
High Income 71.34 72.74 53.08 86.62 7.2

Low Income 148.9       3.2            0.01 2,840.25      617.5                        
Lower Middle Income 5,731.4    48.7          0.05 161,603.30  26,661.0                   
Upper Middle Income 4,156.4    250.4        0.54 52,867.81    11,323.7                   
High Income 38,774.7  13,823.7   30.37 216,016.20  52,490.6                   

High-Technology Exports 
(measured in US$ 1 million)

Table 3.  Descriptive Statistics for Growth Variables based on National Income 
Level

Labor Force Participation Rate

Land Size (measured in 
square kilometers)

Mean Median
Range

Standard Deviation

 
 

Table 3 examines the descriptive statistics for the theoretical growth variables by 

national income level.  The mean values for the first variable, land size, show that as 

income level increases, average land size also increases.  However, the median values 



 23

report almost a reciprocal relationship.  This is likely a reflection of the nature of the land 

variable in use: total land size includes all land rather than just land that is viable for 

economic productivity.  Consequently, the great variation in land size among different 

income levels represents the variation in economically productive land size as well.   

The second theoretical variable shows a stronger relationship between the labor 

force participation rate and GDP per capita.  The low income countries show the highest 

mean and median values for labor force participation rate; however, these countries also 

have the greatest range of labor force participation rate values.  This high labor force 

participation rate result among low-income countries may reflect the labor intensity 

involved in agriculture, which is predominant in poor countries.  However, as countries 

move up the economic development curve, you see increasing labor force participation as 

income rises, which is in accordance with macroeconomic growth theory.    

Finally, the descriptive statistics for high-tech exports strongly demonstrate the 

positive predicted relationship between technology and growth.  The mean values show a 

very large difference in high-tech exports between low income countries and high income 

countries.  The median values, which very different from the average values, show the 

same positive trend between technology and GDP per capita.   
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Regression Model 

 Based on economic theory and public choice theory, the model is as follows1:  

ln(GDP per capita) = β0 + β1 ln(land) + β2 (labor force participation rate)  

+ β3 ln(high-tech exports) + β4 ln(cost of starting a business) + β5 (number of 

procedures required to start a business)+ µ 

ln (Land Size) -0.0565 T = -1.25
(0.0453) P>|t| = 0.215

Labor Force Participation Rate -0.0098 T = -1.01
(0.0097) P>|t| =0.315

0.2505* T = 10.85
(0.0231) P>|t| = 0.000

ln (Cost of Starting a Business) 0.3812* T = 4.96
(0.0768) P>|t| = 0.000

-0.1468* T = -5.78
(0.0254) P>|t| = 0.000

Constant 8.2472* T = 8.00
(1.0305) P>|t| = 0.000

*Significant at the 1% Level

Number of Observations = 101 R-Squared =  0.7485 F-Value = 56.54
Adj. R-Squared = 0.7352 Prob > F = 0.000

Number of Procedures for 
Starting a Business

Table 4. Relationship between GDP per capita and Entry Regulation, 2004

Explanatory Variable
Coefficient

(Standard Error) Significance Level

ln (High-Tech Exports 
measured in US$)

 

                                                
1 Though the preliminary tests include a variable for the time required to start a business, this variable is not 
included in the regression model for two reasons.  First, when included in a correlation matrix with the 
other independent variables, time required was highly correlated with the number of procedures required.  
Moreover, when sbtime was included as another independent variable in the model above, it proved to be 
statistically insignificant (P>|t| = 0.169).   Consequently, the time variable was dropped as additional 
procedures inherently include added time requirements.  
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 The model includes some results which notably are not in accordance with 

macroeconomic growth theory.2  Firstly, Table 4 shows a statistically insignificant, 

negative relationship between land size and GDP per capita.  While this seemingly 

contradicts the theoretical foundations of the model, the nature of the land variable likely 

explains this conflict.  Land is a measure of the total land size of a given country; this 

does not distinguish between arable land and land that cannot be used to promote 

economic productivity.  Additionally, the regression results show a negative, insignificant 

relationship between the national labor force participation rate and GDP per capita.  This 

demonstrates that the number of workers is not the driving force explaining GDP per 

capita; rather, GDP per capita depends on the ability of the workers and the participation 

rate in conjunction with capital and technology.   

This can be seen in the next variable representing technology, which demonstrates 

the predicted relationship with GDP per capita.  Specifically, a one percentage point 

increase in high-tech exports will result in a 0.25 percentage point increase of per capita 

GDP.  These results demonstrate that technology has a positive relationship with 

economic growth.  While this association may seem negligible, it is statistically 

significant at the one percent level.   

Overall, the hypothesis is partially supported as this model shows that entry 

regulation has mixed effects on economic production and growth.  Despite the trend 

outlined by the descriptive statistics, these results indicate a surprising significant positive 
                                                
2 Correlation tests show no multicollinearity within the model, and further testing demonstrates that no 
heterskedasticity is present.  Additionally, the model is well-specified, though may suffer some bias due to 
the omission of a capital variable, or other important influences.  Please see the appendices for a more 
detailed discussion of these diagnostic tests.     
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relationship between the cost of starting a new business and GDP per capita.  As shown, a 

one percentage point increase in the cost of starting a business will be followed by a 0.38 

percentage point increase in GDP per capita (P>|t| =0.000).  This unexpected and counter-

intuitive relationship, from a public choice theory standpoint, may be due to several 

factors.  First, it may be a validation of public interest theories of regulation by 

demonstrating that higher regulatory costs generate higher quality products that drive 

economic growth.  However, it could also be the result of the aforementioned limitations 

of this model, particularly the difficulty in measuring cost of entry in a consistent manner 

across countries.     

Conversely, this model shows that increasing the number of regulatory procedures 

is negatively related to economic growth.  Simply adding one more procedural 

requirement to the entry process will lead to a 0.15 percentage point decrease in GDP per 

capita (P>|t| =0.000).   This result appears to contradict that of the relationship between 

regulatory costs and GDP per capita.  Consequently, this result shows some support for 

the public choice theory of entry regulation and the hypothesis proposed in this paper, but 

it also provides some support for public interest theory.  These mixed results may 

indicate that the most effective regulatory structure for new entrants balances public 

interest and public choice theories of regulation.   

 

Conclusion and Policy Recommendations  

 An analysis of the regulation of entry in 101 countries produced mixed 

conclusions with regard to its relationship to macroeconomic growth.  While preliminary 
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tests indicate a negative relationship between economic productivity and entry regulation, 

regression analysis shows a positive association between the cost of entry and GDP per 

capita, which is in contrast to the demonstrated negative relationship between the number 

of regulatory procedures for entry and GDP per capita.   

 This evidence is difficult to reconcile entirely with either public choice or public 

interest theory alone.  The positive association between costs of registering a new 

business and GDP per capita support the public interest theories; however, the 

preliminary results of descriptive statistics and the negative relationship between 

regulatory procedures for entry and GDP per capita corroborates public choice theories of 

regulation.  The best way to resolve the inconsistencies would be to look at this issue in 

the future when the effects of these regulations on macroeconomic growth can be better 

measured over a longer period of time.   

 A definitive policy outcome from this analysis is that procedural requirements 

diminish economic output; therefore, the obvious policy recommendation is to streamline 

procedural requirements to make the entry process easier.  Cutting these procedures must 

not undermine the quality of production, so this streamlining process must be balanced 

with the objectives of the regulation.  More specifically, as technological exports have 

such a significant impact on GDP per capita, streamlining the entry process for 

companies producing high-tech products for export is a starting place that has great 

potential for improving economic productivity.   

 Based on the results of this analysis, a second policy recommendation in support 

of public interest theory may also promote economic growth.  As demonstrated, 
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government intervention in the form of entry regulation may still result in economic 

growth, despite driving up the costs of entry, so long as that intervention does not prevent 

highly productive firms from entering the market.  Therefore, governments should 

impose costs for completing regulatory procedures, with the limitation that these 

procedures do not unfairly target those new entrants with the greatest potential for 

economic productivity.   

 These two policies should not be seen as mutually exclusive.  Rather, as the 

results may indicate the need for balance between public choice and public interest 

theories, streamlining the regulatory process overall while still imposing some costs for 

completing the required procedures could produce the ideal regulatory structure for 

promoting economic growth.  
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Appendices:  Model Diagnostics 

Appendix A.  Multicollinearity Tests 

 Several diagnostic tests to verify the integrity of the model were undertaken.  The 

first test assesses the potential for correlation among the independent variables, which 

could create bias among the effected coefficients.  

Land Area
Labor Force 
Participation Rate

High-Tech 
Exports

Cost of Starting 
a Business

Number of 
Procedures 
to Start a Business

ln(Land Area) 1.0000

Labor Force 
Participation Rate 0.1129 1.0000

ln(High-Tech 
Exports) 0.1923 -0.0425 1.0000

ln(Cost of 
Starting a Business) -0.1485 -0.1591 0.1953 1.0000

Number of 
Procedures 
to Start a Business

0.1853 0.0133 -0.2664 0.134 1.0000

Table 5. Correlation Coefficients for the  Explanatory Variables (Observations = 101)

 

Table 5 does not show any significant correlation among the independent variables.  
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Appendix B.  Heteroskedasticity Test 

Plot of Fitted Values and Standardized Residuals from the Regression Model 

 
 

This plot shows the preliminary test for heteroskedasticity, where the variances of 

unobserved elements differ across levels of per capita GDP.   As this plot reveals a 

random pattern, heteroskedasticity is not likely.   

2.1804 +   
    S    |                                    * 
    t    |                          * 
    a    |   
    n    |              *                       * 
    d    |       *     *   *    *                             * 
    a    |  *                     * *         *             ** 
    r    |                    *   *      *          *       **** 
    d    |             **      ***   *    *  *        *     * * 
    i    |                 *       **          *                  *   * 
    z    |   *                     ****      *      * *         * * 
    e    | *        *       *               *    * 
    d    |                   * * *       *         *          * *       * 
         |      *       ** *              *      *                        * 
    r    |          *  *           *             *                      * 
    e    |                *                    *     *   *  * 
    s    | *                     *                 * 
    i    |        *           *    **           *                  * 
    d    |                      *        *     *              * 
    u    |                        * 
-2.22672 +                                 *   *  * 
          +----------------------------------------------------------------+ 
          5.42766                  Fitted values                   10.8841 
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Appendix C.  Model Specification Tests 

 The final test examines misspecification issues, such as omitted variables, 

included but irrelevant variables, and functional form.   

Plot of Residuals against Observed Dependent Variable 

 
 
This plot shows a random distribution in the plot of residuals against the observed 

dependent variable.  This indicates that the model is likely well-specified; however, the 

Ramsey RESET test offers more specific confirmation of model specificity.   

 

The insignificant result of the Ramsey RESET test indicates that using the natural log of 

the dependent variable GDP per capita is highly appropriate for this model.   

1.66227 +   
         |                                                        * 
         |                                               * 
         |   
         |                                  *                   *         * 
         |                         *     *  *    * 
    R    |                    *                 **        *          *** 
    e    |                                 * * *     * *      **      ** 
    s    |                          *       *   *   *  *          *  * 
    i    |                           *     *  *                      **  * 
    d    |              *                 ***    **     * *        ** 
    u    |          *      *      *          *      ** 
    a    |                        **  *                      * *       * 
    l    |          *    * *  *            *     *                    * 
    s    |            *            **          * *                * 
         |               **               *        * * 
         | *                  **            * 
         |      *        *    *         *                 * 
         |               *       *    *           * 
         |              * 
-1.75359 +                    *    ** 
          +----------------------------------------------------------------+ 
          4.51311                     gdppcln                      10.9236 

Ramsey RESET test using powers of the fitted values of gdppcln 
       Ho:  model has no omitted variables 
                  F(3, 92) =      0.76 
                  Prob > F =      0.5220 
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With regard to the independent variables in the model, this Ramsey RESET test shows an 

F-value of 1.58, which is not significant at the five percent level but is significant at the 

ten percent level.  This may indicate the possibility of omitted variables, a result likely 

due to the omission of capital or other important influences, not the misspecification of 

functional form in the model.  

Ramsey RESET test using powers of the independent variables 
       Ho:  model has no omitted variables 
                  F(15, 80) =      1.58 
                  Prob > F =      0.0968 
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