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CORRUPTION, FAITH AND INTERNATIONAL TRADE
We can go a good way toward understanding development failures by understanding how self-interest is managed or mismanaged.  Susan Rose-Ackerman
Corruption, most particularly the misuse of public power for personal gain, is increasingly recognized as an important deterrent to economic growth in less developed countries.  This research will explore two issues.  First, the relationship between corruption and international trade among nations will be examined.  Second, the determinants of the level of corruption will be identified.  The former is essential to long term economic growth.  The latter is critical as the identification of the determinants of corruption is a necessary (albeit not sufficient) step to taking action to reduce the level of corruption within a nation and facilitate globalization.

The proportion of the world’s economy accounted for by international trade has grown four fold over recent decades and accounts for more than one quarter of the world’s output.  Open markets benefit a nation’s consumers and producers seeking inputs by providing a greater variety of goods and services at lower prices.  Growth in imports is often followed by foreign direct investment in a nation’s productive capacity.  Simultaneously, facilitating international trade expands the size of the markets available to a nation’s firms while forcing those firms to be more efficient and productive.  Corruption raises the costs of and increases the risks associated with international trade.  Corruption degrades the openness of a nation to the global community, retards economic growth and diminishes the common good.
Hypothesized determinants of corruption include ethnic fragmentation, religion, formal education, freedom of the press, access to telephones and the Internet, low government salaries, transparency in government, the volume of government regulations, the extent of democracy and political stability, income inequality, and an independent judiciary.
Corruption and Its Consequences
Adam Smith did not say the pursuit of self-interest was good, he said it was a fact.  He did not say unbridled pursuit of self-interest would promote social welfare, rather that the powerful force of self-interest must be constrained by competition, private property rights enforced by an independent judiciary, by elected government and moral consensus if social welfare is to be advanced.  Smith saw human nature for what it is: fallen.  Unlike modern economics textbooks, Smith thought self-interest would most frequently be expressed as greed.  Business persons will collude to raise prices above equilibrium, will hide profits to thwart entry, will lobby for high tariffs and low import quotas to limit foreign competition, and will try to keep workers’ wages below equilibrium.  Labor, meanwhile, will strive to raise wages above equilibrium by barriers to entry.  Poor folks, driven by need and envy, can be expected to attempt to steal from the wealthy.

Corruption is an exercise in self-interest and commonly defined as the misuse of public office for private gain.  Here corruption is expressed in such actions as bribery, extortion, fraud, embezzlement and favoritism.  Corruption is viewed as an extension of ‘principal-agent’ theory where some third-person who can benefit from the agent’s actions, seeks to influence the agent’s decision by offering him or her a monetary payment which is not passed on to the principal (e.g., taxpayers).  Necessary conditions include asymmetric power and/or information as well as monopoly. 
Much of this seems to assume that corruption only occurs at the interface between government agents and individuals. Corruption also exists within and between private businesses and NGOs.  For example, gift giving, tipping and patronage between vendors (sellers) and buyers, as evidenced by college admissions directors accepting payments to establish sole-source student loan financing for their institutions and stock analysts accepting gifts for rosier forecasts from listed companies that are in decline.  The “corruption” literature tends to focus on the government/business (state-society) interface, starting with the various measures of corruption available, continuing with the economic consequences of corruption, and then with the determinants of corruption.  In part this is because corruption in the state-society relationship is believed to be a more fundamental problem than private sector only corruption, and because controlling public sector corruption maybe seen as a prerequisite for controlling private sector corruption.


What constitutes corruption and the economic consequences are not always clear.  A one-time bribe, for example, raises a firm’s fixed costs and reduces its net revenue without changing market equilibrium.  In the long run, however, lower net revenue could encourage firms to leave or discourage firms to enter an industry, causing a decrease in the industry supply curve and an increase in price.  Alternatively, corruption may be manifested in rent seeking, particularly with regard to monopoly privilege, and thereby decrease equilibrium quantity and price.  Rent seeking diverts resources into activities such as lobbying and patronage and thus away from investment in capital (physical and human) and other efficiency enhancing actions.  While bribes and patronage may permit individual firms to speed around inefficient bureaucracy and regulations (Leff, 1964; Huntington, 1968; Lui, 1985), corruption more likely raises general transactions costs and impedes economic development (Meon and Sekkat, 2005).  When corruption is pervasive, the marginal product of corruption rises encouraging less time spent on productive activity (Mauro, 2002) and leading to less political stability.

Research on the macro consequences of corruption has gone from a trickle to a steady stream over the last 15 years.  This research has been facilitated by a growing number of efforts to measure corruption at the national level.  National indicators of corruption were first assembled by private risk-assessment firm to guide international investors.  Designed to capture the likelihood that high government officials will demand special payments and the extent to which illegal payments are expected throughout the tiers of government.  Best known is Political Risk Services’ International Country Risk Guide (ICRG) where corruption is treated as a component of political risk to investors.  The data has been collected since the early 1980s and is based upon a survey of foreign investors.  Other private firms such as Moody’s, Standard and Poor’s, A.T. Kearney, and CoFace evaluate political, economic and financial conditions to provide summary measures of nations for credit ratings for debt obligations, investment and export credit underwriting but do not break out measures of corruption.
The most widely used public measurement of corruption is Transparency International’s Corruption Perception Index which started in the 1990s.   Early CPIs used public opinion surveys, but now only surveys of experts and managers are incorporated from a minimum of three sources per nation.  (TI has started a new Global Corruption Barometer based solely on household surveys.)  The ratings provide two year moving averages of ordinal rankings in terms of the degree to which corruption is perceived to exist among public officials and politicians.  Among the institutions from whom data is gleaned for the CPI are the Economist Intelligence Unit, Freedom House, the Institute for Management Development
, Merchant International Group, Political and Economic Risk Consultancy, the United Nations, the World Bank and the World Economic Forum.
  The CPI is now regularly incorporated into other indices such as Heritage Foundation’s Index of Economic Freedom, the Kurtzman Group Opacity Index and World Bank’s Governance Indicators.  The correlation between the CPI and ICRG is high (Mendez and Sepulveda, 2006).  
What have we learned from this growing body of research about the macroeconomic consequences of corruption?  Corruption may be a deterrent to economic development and economic growth.  This has been expressed in simple scatter diagrams, case studies and sophisticated econometric analysis.  Scatter diagrams and correlation coefficients consistently demonstrate a strong and indirect relationship between nations’ GDP per capita and the perceived level of corruption.  The direction of causality, however, is not clear.  Does low income encourage more corruption or does more corruption result in low income?  The literature leans toward the former, particularly considering the shift of economic activity into the informal sector as corruption rises (Choi and Thum, 2005; DeSoto, 1989).   
Research results on the relationship between corruption and economic growth are mixed but are moving toward a consensus.  Brunetti, Kisunko and Weder (1997) found no direct significant linear relationship while Li et al (2000) and Gyimah-Brempong (2002) did.  Mauro (1995), in a seminal study, finds causality, but it is not direct. Corruption is negatively associated with the investment rate and the investment rate is a robust determinant of economic growth.  Svensson (2005) updates Mauro’s data and is unable to find a significant relationship between corruption and economic growth over a twenty-year period.  Svensson postulates that the result may be due to cross-country data and omitted variables (e.g., market regulations).  Svensson’s equations are quite limited and he does identify human capital as a significant source of growth.  Shaw et al (2006), on the other hand, using 2SLS and alternative instrument variables, confirms the results of Mauro with a high level of confidence.
Mo (2001) examines the indirect channels between corruption and economic growth in detail.  Corruption is inversely related to growth but the magnitude and statistical significance of its direct impact declines as the share of private investment, the level of human capital and political instability are added to the regression as explanatory variables.  Overall, a one-unit increase in the corruption index (scale of 0 to 10) reduces the growth rate by 0.6 percent.  When broken out, Mo estimates that only 11 percent of corruption’s negative impact on growth is direct.  Political instability is the most important indirect channel accounting for 53 percent of the effect of corruption while investment is responsible for 21 percent and human capital for 15 percent.  Similarly, Guetat (2006) reports that the impact of corruption on long-term growth in the MENA region is transmitted via investment and human capital.  

Mendez and Sepulveda (2006) also find that the significance of the level of corruption declines as investment, the size of government and political instability are added to a regression equation for economic growth.  Interestingly, they discover, particularly for free countries, a consistently statistically significant relationship between corruption and growth when a quadratic term is used for corruption.  That is, as corruption declines, economic growth benefits at an increasing rate.  This non-monotonic relationship may indicate that the marginal benefits of increased corruption decline as the quantity of corruption rises.  From Mendez and Sepulveda we may conclude that linear estimates of the impact of corruption on growth are suspect and that even robust economies may tolerate some amount of corruption as equilibrium corruption where MB=MC occurs above zero.  Non-linearity is confirmed by Haque and Kneller (2005).
Meon and Sekkat (2005) use a log-log specification to confirm the negative impact of corruption on both growth in per capita income and investment, controlling for other relevant explanatory variables.  Interaction terms demonstrate that corruption reduces growth and investment even more in countries where the rule of law is weak and government inefficient…a clear repudiation of the hypothesis that corruption is an efficient way to deal with bureaucracy in troubled countries. 

Some research indicates that corruption has a suboptimal impact on government spending with respect to long-term economic growth.  Tanzi and Davoodi (2000) find that greater corruption is simultaneously associated with less productive public investment and lower quality of public infrastructure, with capital project spending favored over operations and maintenance.  Research by Gupta et al (2001) shows that corruption increases military spending as a proportion of GDP.  Delavallade (2006), using 3SLS, discovers that corruption shifts national government spending from education, health and social services to defense, public order, culture and energy.  
The implication of all this research is that corruption is a rot that weakens the major foundations upon which long-term growth depends.  Corruption diverts scarce resources from private investment, discourages public spending on education and health and investments in human capital, renders government less efficient, and fuels political instability.  Corruption directly and indirectly increases poverty and income inequality (Gupta et al, 2002).
Determinants of Corruption

As corruption is increasingly recognized as a deterrent to economic development, research has begun on identifying the determinants of corruption.  Generally the determinants tested fall into three broad categories: political and economic institutions, human capital and income, and culture.  Acemoglu, Johnson and Robinson (2005) assert that economic growth is driven by institutions, where political power shapes economic institutions.  Their prime example of North and South Korea is compelling.

Research by Chowdhury (2004) suggests that the presence of democracy and press freedom can reduce the level of corruption significantly, as can openness to trade.  Lederman et al (2005) conduct an exhaustive evaluation of the relationship between aspects of political institutions and corruption.  They test various measures of democracy, governance decentralization, executive power as well as a variety of control measures.  Democratically contested elections, particularly for president, and the years of democratic stability are found significant in reducing corruption.  Press freedom, per capita GDP and  lower ethno-linguistic fractionalization (ELF) are also all significant in impacting corruption (the lower ELF is also found significant by Chowdhury), as is the decentralization of government expenditures.  Relative government wages and openness to trade are not significant.  A British legal tradition (Lederman et al), a French legal tradition and a socialist legal tradition (Svensson) are all found to encourage corruption, perhaps reflecting the impact of colonialism (Acemoglu, et al).

An inverse relationship between human capital and corruption is found by Glaeser and Saks (2004) and Svensson (2005) while Lederman et al find only a weak relationship.  (Note in the previous section of this paper that corruption was a determinant of low human capital.)  The percent of a nation’s population that is Protestant is indirectly related to corruption (Chowdhry, 2004; Lederman et al, 2005) and Svensson finds that the percent Catholic increases corruption and the percent Muslim has no statistical impact on corruption.
Models and Data


Two models are estimated.  The first uses cross-country data to examine the impact of corruption on the level of international trade.  The second model explores the determinants of national corruption in a search for possible remedies.

In the first model international trade is expressed as total 2004 exports and imports per capita by nation as found in the World Bank World Development Indicators 2006 (WDI).  Based upon recent research international trade patterns appear to be driven by differences in factor endowments (and factor price equalization), scale economies, and the costs of trade (including barriers to trade and geography) (Davis, 2000).  Factor endowments are represented by energy production per capita (2003 thousands of metric tons of oil equivalent), agricultural value added per worker (2002-2004 in 2000 dollars), and the adult literacy rate (2004), all from the WDI.  The PPP conversion factor ratio to the official exchange rate (2004 from the WDI) is one measure of trade price distortion.  PPP adjusted GDP per capita (2004) is used as a proxy for scale economies, including agglomeration economies and the extent of forward and backward linkages (WDI).  Barriers to trade are represented by the 2007 Trade Freedom Index of the Heritage Foundation (scale of 0 to 100), the 2006 CPI of Transparency International (rescaled), as well as the percent of paved roads (1999-2003, WDI) and a dummy variable for the existence of a port(s) (CIA World Factbook 2006).  Net inflows of foreign direct investment as a percent of GDP (2004, WDI) is a measure of both ease of entry and international linkages.  See Table 1 for the descriptive data on the variables.
While the model does not incorporate many of the latest elements of the international trade literature (e.g., measures of imperfect competition; gravity models), it is sufficient to test the partial effect of corruption on international trade.

Table 1.  Descriptive data for international trade  

	Variable
	Mean 
	STD
	Max
	Min

	Exports & imports per capita
	9043.2
	20861.1
	190341.9
	30.1

	Energy per capita
	2.9
	7.6
	50.8
	3.6E-05

	Agriculture per worker
	7762.3
	12119.2
	52569.5
	101.0

	Adult literacy
	82.1
	20.7
	99.8
	19.1

	Conversion factor
	0.54
	0.34
	1.47
	2.4E-05

	GDP per capita
	10869.1
	11784.1
	69961
	561

	Trade freedom
	65.5
	10.0
	80
	42.6

	Corruption 
	5.9
	2.2
	8.2
	0.4

	Paved roads
	48.1
	33.8
	100
	0.8

	FDI net in
	5.2
	21.7
	246.9
	-3.6


In the second model the 2006 CPI, rescaled so 10 is most corrupt and 0 is least corrupt, is the dependent variable.  The basis for the model is found in the previous section.  Explanatory variables include the inverse of the adult literacy rate (2004, WDI), the Heritage Foundation 2007 index of Business Freedom (0 to 100 with 100 representing the most business friendly government environment), the number of years of a continuous democratic condition since 1930 (the World Bank 2004 Data Base of Political Institutions), and an index of connectivity constructed from 2004 fixed and mobile phone subscribers per 1000 population (WDI), 2004 Internet users per 1000 population (WDI), and the 2007 Freedom House index of Freedom of Expression and Belief (which includes press freedom).  Three measures of fractionalization—ethnic, language and religious—are taken from Alesina et al (2003).  The percent of a nation’s population that is Muslim is extracted from the U.S. State Department’s 2006 Report on International Religious Freedom and the percent Catholic and Protestant is from Jacob and Osang (2006). See Table 2 for the descriptive data on the variables.
Table 2.  Descriptive data for corruption  

	Variable
	Mean 
	STD
	Max
	Min

	Corruption
	5.9
	2.2
	8.2
	0.4

	1/Literacy
	0.0175
	0.0089
	0.1
	0.0103

	Regulation friendly
	63.9
	17.7
	97
	10

	Democratic tradition
	23.2
	23.5
	74
	0

	Connectivity
	39.7
	23.7
	92.2
	2.6

	Ethnic fractional
	0.438
	0.252
	0.930
	0.002

	Language fractional
	0.383
	0.278
	0.923
	0.002

	Religious fractional
	0.439
	0.232
	0.860
	0.004

	Percent muslim
	25.9
	36.6
	100.0
	0.0

	Percent catholic
	30.3
	35.3
	96.7
	0.0

	Percent protestant
	12.3
	20.0
	98.5
	0.0


Results

As expected, the first model shows an inverse relationship between corruption and international trade per capita (Table 3, equation 1).  On average a 1% increase in corruption results in a 2% decrease in international trade per capita.  A quadratic form for corruption (-6242 corruption + 319 corruption 2 ) ceteris paribus, where the linear term is significant and the quadratic term is almost significant (88% confidence level), has the impact of corruption increasing at a decreasing rate.  In other words the marginal boost to international trade rises as corruption falls.

Energy per capita and adult literacy are significant and have the expected signs as factor endowments.  More energy per capita stimulates exports of energy and revenue for imports.  A low adult literacy rate indicates a large pool of unskilled labor that supports growth in labor-intensive manufacturing with the accompanying in-flow of intermediate inputs and out-flow of finished goods.  Agricultural value added per worker was insignificant, perhaps due to cross-hauling between countries.

The positive and significant coefficient on the conversion factor indicates that a nation that over values its currency through its official exchange rate discourages international trade.  Trade freedom did not work as an indicator of the economic environment.  The limited variance in the indicator leads one to question its usefulness. The positive and significant coefficient on paved roads shows that lower transportation costs encourage international trade.  The port dummy was dropped as insignificant, most likely because what is needed is a measure of port capacity by nation.  Finally, net in FDI is positive and very significant.  Net in FDI in this case may be an indicator of the market’s assessment of the openness of a nation’s economy to investment and international trade.
Because the simple correlation coefficient between corruption and GDP per capita is -0.88 and two-way causality is suspected, the international trade equation was also estimated with GDP per capita and without corruption (Table 3, equation 2).  GDP per capita overwhelms a number of the formerly significant variables in the equation and has a dominant direct relationship to international trade per capita.
Table 3.  International trade per capita
	Variable
	  (1)
	(2)

	Energy per capita
	176.9
	43.4

	
	(1.71)*
	(0.45)

	Adult literacy
	-90.5
	-112.1

	
	(-1.82)*
	(-2.47)**

	Conversion factor
	8354.9
	1607.2

	
	(2.31)**
	(0.46)

	GDP per capita
	
	1.1

	
	
	(7.49)***

	Trade freedom
	63.6
	-11.7

	
	(0.56)
	(-0.11)

	Corruption
	-3255.9
	

	
	(-5.06)***
	

	Paved roads
	75.1
	38.9

	
	(2.64)***
	(1.45)

	FDI net in
	658.8
	494.1

	
	(18.96)***
	(12.3)***

	No. of observations
	132
	132

	Adj. R2
	0.84
	0.86


Note:  t statistics are in parentheses. *90% confidence **95% ***99%

In the corruption models (Tables 4 and 5, equations 1 through 6) GDP per capita is also significant and is inversely related to corruption.  Because the direction of causality is not clear, one wonders if the best model would be an instrument variable estimation of corruption used in an equation for GDP per capita, with the subsequent estimation of GDP per capita used to estimate international trade per capita.

Rising adult literacy decreases corruption although at a decreasing rate.  The Heritage Foundation assessment of the business environment demonstrates that more business regulation increases corruption (increases the opportunities for corruption).  A democratic tradition, however, is insignificant.  This has been a common discovery in the corruption literature where market institutions have typically been found to be far more important to the level of corruption than democratic institutions.  Increased connectivity (cell phones, Internet access, press freedom) is a major factor in combating corruption.

Neither ethnic nor language nor religious fractionalization is found to have a significant relationship to corruption.  
Table 4.  Corruption and fractionalization
	Variable
	     (1)
	     (2)
	    (3)

	GDP per capita
	-8.057E-05
	-8.072E-05
	-8.3E-05

	
	(-6.78)***
	(-6.81)***
	(-6.86)***

	1/Adult literacy
	-45.291
	-45.634
	-44.988

	
	(-3.51)***
	(-3.54)***
	(-3.50)***

	Regulation friendly
	-0.0404
	-0.0412
	-0.0405

	
	(-4.44)***
	(-4.58)***
	(-4.53)***

	Democratic tradition
	-0.0040
	-0.0036
	-0.0038

	
	(-0.83)
	(-0.76)
	(-0.80)

	Connectivity
	-0.0297
	-0.0305
	-0.0291

	
	(-4.71)***
	(-4.82)***
	(-4.63)***

	Ethnic fractional
	0.0657
	
	

	
	(0.20)
	
	

	Language fractional
	
	-0.1504
	

	
	
	(-0.54)
	

	Religious fractional
	
	
	-0.2608

	
	
	
	(-0.84)

	No. of observations
	146
	146
	146

	Adj. R2
	0.85
	0.85
	0.85


Note:  t statistics are in parentheses. *90% confidence **95% ***99%
Statistically significant relationships are found for reported religious affiliation.  Among faith traditions an increase in the proportion of a nation’s population that is Muslim or Protestant decreases corruption while an increase in the proportion that is Catholic increases corruption.  Alternatively, indices for the importance of religion and religiosity (Jacob and Osang, 2006) were insignificant as was one of two Spiritual Health Indexes (SHI).  The first SHI was created from three components: the adolescent fertility rate, the percent of adult females with HIV, and the percent of the population experiencing undernourishment (all from WDI).  It was insignificant.  The second SHI replaced the percent of population experiencing undernourishment with the male suicide rate (the World Health Organization).  It was significant at the 90% confidence level and inversely related to corruption.  That is, as spiritual health increased, corruption decreased.  

Table 5.  Corruption and religion
	Variable
	    (4)
	   (5)
	   (6)

	GDP per capita
	-6.9E-05
	-7.7E-05
	-8.7E-05

	
	(-5.57)***
	(-6.62)***
	(-7.50)***

	1/Adult literacy
	-49.791
	-42.137
	-38.125

	
	(-3.92)***
	(-3.35)***
	(-3.02)***

	Regulation friendly
	-0.0422
	-0.0335
	-0.0346

	
	(-4.81)***
	(-3.72)***
	(-3.89)***

	Democratic tradition
	-0.0071
	-0.0058
	-0.0003

	
	(-1.47)
	(-1.25)
	(-0.06)

	Connectivity
	-0.0366
	-0.0361
	-0.0263

	
	(-5.55)***
	(-5.66)***
	(-4.26)***

	Percent muslim
	-0.0061
	
	

	
	(-2.65)***
	
	

	Percent catholic
	
	0.0070
	

	
	
	(3.29)***
	

	Religious protestant
	
	
	-0.0144

	
	
	
	(-3.50)***

	No. of observations
	146
	143
	143

	Adj. R2
	0.86
	0.86
	0.86


Note:  t statistics are in parentheses. *90% confidence **95% ***99%
Conclusions

With regard to the objectives of the research, corruption was found to be a significant deterrent to the volume of international trade and significant determinants of corruption that are actionable were identified (e.g., increase adult literacy, reduce regulatory barriers facing business, improve connectivity).  As assumed by Weber (1905), Landes (1998) and Stark (2005), there is a relationship between religion, corruption and economic well-being, although the impact of the Muslim faith requires more exploration (e.g., if the Muslim faith reduces corruption but encourages other dimensions that are adverse to economic development) as does the corruption enhancing impact of the Catholic faith (e.g., could this be predominantly a function of central and south American nations?).


The relationships in this paper should be separated by TSLS with estimated values for corruption entered into an equation for GDP per capita, and GDP per capita then entered into an equation for the volume of international trade per capita.
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� The Institute for Management Development has published a corruption index for 50 countries in its World Competitive Yearbook since 1990.


� The World Economic Forum has published the Global Competitiveness Report since 1979.  The report assesses the ability of countries to provide prosperity to their citizens, and includes corruption as one of the many dimensions examined.





