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Abstract:  It is widely acknowledged that excessive regulatory burdens can hamper national economic performances.  In spite of that, there are relatively few empirical estimates of the potential income gains that may accrue to countries that deregulate their business sectors.  This paper partially fills that gap in the literature by using World Bank data to estimate the relationships between various measures of national regulatory burdens and per capita incomes.  Potential impacts of deregulation and greater transparency on income performance are also estimated for the various countries in the sample.  Results indicate 
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Introduction

Starting a business, registering property, or opening a line of credit can be very difficult and long processes in countries where large numbers of regulations are imposed.  The exact number of regulations varies substantially from country to country.  For example, to open a business in Brazil, 17 different procedures are required that will take a total of 152 days to complete.  In contrast, the only 2 procedures required to open a business in Australia can be completed in 2 days (World Bank, 2005).

Cumbersome regulatory process can discourage investment and the slow distribution of permits can slow the process by which technology improvements are incorporated into production (Mauro 1995; Nicoletti and Scarpetta, 2003).  Many times, long regulatory processes are associated with more pronounced levels of corruption as well.  Gerlagh and Pellegrini (2004) report that corruption exercises a negative effect that is quite substantial.  Favorable environments for households and firms to save, invest, and increase productivity foster growth (Collier and Dollar, 2001).  Development of those conditions is hampered when regulatory procedures are cumbersome.
This study examines the linkages between regulatory burdens and per capita gross national income (GNI).  To do this, GNI per capita is modeled as a function of various regulatory measures for which data now exist.  Examples include the number of procedures, days, and costs required to start a business, register property, hire workers, fire workers, obtain credit, enforce contracts, and close a business.  Regulatory data for those items are reported by the World Bank (2005).  Per capita GNI is also reported by the same source and is available for 135 countries.
The second section of the study includes a brief review of earlier research on regulation and growth.  The third section provides a discussion of data and methodology.  It also includes a summary of the empirical analysis.  Policy implications and potential income gains are discussed in the fourth section.  Concluding remarks and suggestions for future research are included in the final section.
Previous Research
Numerous studies examine the impacts of institutions, institutional failures, and corruption on international economic performance.  Méon and Sekkat (2003) allow for the possibility that corruption may sometimes accelerate economic growth rather than slow it down.  Corruption is generally assumed to increase the cost and time required to complete a process.  In some cases, however, it can potentially increase productivity if it compensates for a poorly working bureaucracy.  For example, bribes may be used to reduce the time required to complete administrative filing procedures.  The study employs a specification where gross domestic product (GDP) per capita is modeled as a function of corruption indices, quality of governance, and other variables.  Results indicate that corruption slows economic growth directly via reduced investment and also through indirect channels, especially if the quality of governance is lower.
Similar conclusions have been reached in other studies.  Pellegrini and Gerlagh (2004) also report an inverse relationship between corruption and growth.  Those results further help illustrate the indirect influence of corruption on growth by quantifying the negative impact it exerts on investment, schooling, and openness to trade.  The outcomes are similar in magnitude to estimates uncovered in earlier analyses such as those completed by Mauro (1995) and Mo (2001) that independently point to strong negative correlations between graft and rates of economic expansion.
Institutions have also been found to play central roles in determining the economic performance of a country.  Assane and Grammy (2003) perform an empirical analysis where GDP for 100 countries is modeled as a function of physical capital, labor force, human capital formation, economic freedom, and institutional framework.  Quality institutions are found to improve public sector efficiency and accelerate economy-wide expansion.  Those results confirm earlier international empirical evidence reported by Keefer and Knack (1997) as well as regional domestic evidence obtained by Rupasingha, Goetz, and Freshwater (2002) for counties in the United States.
Along similar lines, Bhattacharyya (2004) uncovers evidence long run growth is affected more by institutions than either geography or openness to trade.  That material leaves open the question of whether good institutions promote prosperity or whether prosperity promotes good institutions.  Glaeser et al. (2004) examine the correlations between economic progress, human capital, and institutions.   Human capital formation and good policies are found to contribute more to growth than institutions, but an improvement in human capital will lead to institutional improvements.
Widespread evidence points to better institutions and lower levels of graft as useful elements in the quest for stable economic growth.  The combinations of conditions that favorably influence growth can vary as a function of current levels of performance.  Barreto and Hughes (2004) argue that among the important determinants of growth for under-performing low income countries are social infrastructure, civil liberties, and latitude.  Significant determinants of growth for over-achieving low income economies include trade, social infrastructure, public infrastructure, investment, as well as demographic traits.
Higher regulation of entry is frequently associated with greater corruption.  Djankov et al. (2002) sue extensive data for 85 nations to test the public interest theory of regulation and the public choice theory of regulation.  The former hypothesizes that regulation is needed to overcome market failure, while the latter holds that regulation is inefficient, benefits industry incumbents, and gives politicians opportunities to collect bribes.  Linear regression results indicate that greater levels of regulation give rise to higher incidences of corruption, thus supporting the public choice theory of regulation.
At present, there is relatively little information available with respect to regulatory burdens and national income performance.  From the perspective of international development, this represents an intriguing question because answering it may allow quantifying the potential gains that can result from reduced levels of domestic market regulation.  Such a possibility is attractive from the perspective that deregulation policies can be adopted internally without reliance on trading partners or multilateral organizations.  This study attempts to partially fill this gap in the literature by empirically analyzing the relationship between regulatory burdens and per capita income.
Data and Empirical Results

Data employed in this study are from the World Bank (2005).  Cross-sectional information reported is for 135 countries in 2004.  Among the regressors, regulation of entry data are divided into several different categories: starting a business, contracting and terminating workers, registering property, obtaining credit, protecting investors, enforcing contracts, and closing a business.  A total of 22 separate variables are defined among these various classifications.  Definitions for the various items are listed in Table 1.  Because some of the variables result from composite calculations, inclusion of all of the series leads to multicollinearity.  Given that, a subset of the various series is used below.
Ordinary least square regression is used to model GNI per capita as a function of the various regulatory variables collected.  The specification for GNI per capita is shown in Equation 1.  Because of the large variation observed in per capita GNI, heteroscedasticity may be present in the sample.  Testing is conducted below using the squares of the residuals from ordinary least squares estimates for Equation 1 to examine that possibility (White, 1980).  Summary statistics for the data series employed are reported in Table 2.
1.
GNI   =   b0  +  b1BSN  +  b2BSC  +  b3HRD  +  b4NPR  +  b5CRC  +  b6CRL  +  b7CRI  


+  b8CRV  +  b9 DI  +  b10 TPC  +  b11FC  +  e

Although excess regulatory burdens are expected to be negatively correlated with per capita income performance, not all of the coefficients shown in Equation 1 are hypothesized to be negative.  More specifically, regulations that increase transparency are likely to exert upward effects on income performance by improving market efficiency and raising overall productivity (Djankov, La Porta, Lopez-de-Silanes, and Shleifer, 2002 ).  Accordingly, b1, b2, b3, b4, b5, b10, and b11 are hypothesized to be less than zero.  Conversely, b6, b7, b8,  and  b9 are expected to be positive

As shown in Table 3, the null hypothesis of homoscedasticity is rejected.  Given that, the error covariance matrix is corrected for heteroscedasticity using the White (1980) procedure.  Table 4 reports the empirical results for Equation 1.  All of the parameter estimates exhibit the arithmetic signs that are hypothesized for them.  Even though the total number of regressors included is much smaller than the total number of variables available, multicollinearity is present and a number of the t-statistics in Table 4 do not satisfy the 5-percent criterion.  The F-statistic is significant, however, and the coefficient of determination, 59.4 percent, is relatively high for cross-section sample data.

The magnitudes of the estimated parameters in table 4 reflect interesting global income performance patterns.  Increasing by one the number of procedures required to register a business leads to $606 decline in per capita income.  Increasing by one the number of procedures required to register property lowers per capita income by $367.  Greater market transparency leads to substantial income gains.  Growth in the credit information index generates $986 per person for each one unit improvement.  Similarly, increases in the disclosure index are associated with $830 income per capita income increments.
Policy Implications

The regression results can also be used for policy analytic purposes.  Namely, what income impacts are likely to be associated if governments take steps to deregulate their economies.  Because deregulation may reverse long-standing policy practices, it tends to be a controversial topic in most countries where it is considered (Barnes, Gartland, and Stack, 2004).  One means for clarifying why regulatory policy departures may be helpful is to quantify the potential gains associated with them (Kirkpatrick and Parker, 2004).

Because regulatory changes are generally not easy to enact, this section of the paper examines the implied income impacts associated with countries moving to the means for the various measures included in Equation 1.  This step is taken because policies that bring countries in line with prevailing international practices are likely to be regarded as less extreme than policies that push an economy’s regulatory framework beyond prevailing world norms (Stein, Tommasi, Echebarría, Lora, and Payne, 2006).  This approach has also been utilized in other development policy contexts such as education (Arellano and Fullerton, 2005).  Empirical evidence in favor of it exists in fiscal policy settings, as well (Ladd, 1992).

To estimate the gains that may result from deregulation and greater transparency, model simulations are conducted for the countries whose 2004 regulatory profiles lagged behind the international averages compiled by the World Bank (2005).  Steps involved with each simulation are fairly easy to carry out.  The change required to raise the explanatory variable of interest to the global average is multiplied by the regression coefficient that is estimated for that particular regressor.  Because the dependent variable is measured in dollars per capita, each result is also multiplied by the population of its corresponding country in order to calculate aggregate national GNI gains.  The model simulations indicate that substantial income gains are available to the countries whose regulatory burdens are more excessive than the corresponding global averages.
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Table 1
Variable Categories, Names, and Definitions
______________________________________________________________________________
Category


Variable Name


Definition
______________________________________________________________________________

Income



GNI



Gross national income per capita

Starting a Business

BSN 



Number of procedures

BST



Time, number of days
BSC



Cost, percent of income per capita
BSK



Minimum capital requirement
Hiring and Firing Workers
HRD



Difficulty of hiring index

HRH



Rigidity of hours index 

HRF



Difficulty of firing index

HRE



Rigidity of employment index

HRC



Firing Costs, number of weeks
Registering Property

NPR



Number of procedures

PRT



Time, number of days
PRC



Cost, percent of property value
Getting Credit


CRC



Cost to create collateral

CRL



Legal rights index

CRI



Credit information index

CRP



Public registry coverage

CRV



Private bureau coverage

Protecting Investors

DI



Disclosure index

Enforcing Contracts

TPC



Number of procedures

TTC



Time, number of days
TCC



Cost, percent of debt
Closing a Business

FT



Time, years of insolvency
FC



Cost, percent of estate
FRR



Recovery rate, cents on dollar
______________________________________________________________________________
Table 2

Summary Statistics
______________________________________________________________________________
Variable
Maximum
Minimum
Median
Mean

Standard Deviation

______________________________________________________________________________

GNI

$43,350
$90

$1,870

$6,570

$10,027
BSN 

19

2

10

9.9

3.3
BST

203

2

41

50.7

38.3
HRD

100

0

33

36.7

29.9
NPR

21

1

6

6.2

2.9
CRC

175.3

0

7.7

19.6

31.1
CRL

10

0

5

4.9

2.1
CRI

6

0

3

3.0

2.0
CRV

1000

0

0

174.6

309.3
DI

7

0

3

3.3

2.0
TPC

58

11

29

31.1

11.3
FC

76

1

8

15.0

13.5
______________________________________________________________________________

Table 3

White Procedure Heteroscedasticity Test without Cross Terms
______________________________________________________________________________
Computed Test Statistic, 114*R2 




Chi-Square Probability
______________________________________________________________________________

43.387








0.004
______________________________________________________________________________

Note:
Complete data are available for 114 of the 135 countries included in the World Bank sample.

Table 4

Parameter Estimation Results
______________________________________________________________________________
Variable

Coefficient 

Standard Error

t-statistic
Probability


______________________________________________________________________________

Constant

12,176.31

5,542.131

2.197

0.03

BSN 


-606.01

265.531

2.362

0.02
BST


-21.41


15.113


-1.417

0.16
HRD


-44.74


27.858


-1.606

0.11
NPR


-367.29

212.673

-1.727

0.09
CRC


-1.27


15.921


-0.080

0.94
CRL


195.40


360.048

0.543

0.59
CRI


986.76


423.06


2.332

0.02
CRV


7.51


3.379


2.224

0.03
DI


830.81


418.159

1.987

0.05
TPC


-43.82


72.873


-0.601

0.55
FC


-41.537

45.569


-0.912

0.36
R-squared


0.594

Dependent variable mean
7,304.36
Adjusted R-squared

0.550

Dependent variable S.D.
10,638.59
S.E. of regression

7,136.880
F-statistic


13.554
Sum of squared residuals
5.20E+09
F-statistic probability

0.000

Log likelihood 

-1,166.945
Observations


114

______________________________________________________________________________

Notes:

Complete data are available for 114 of the 135 countries included in the World Bank sample.

The dependent variable, GNI, is measured in dollars.
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