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1.  Motivation

The lingering challenge associated with research attempting to link trust with governance and economic growth is the accurate measurement of interpersonal trust.   Knack and Feefer (1997), Zak and Knack (2001), and Bjornskov (2006) make strong assumptions about the nature of trust in their work.  One key foundation of these empirical analyses assumes that trust levels do not change significantly over time.  Secondly, concerns arise about the World Values Survey’s (WVS) Rosenberg question (“Generally speaking, would you say that most people can be trusted, or that you can’t be too careful in dealing with people?”), the only widely available trust measure available for empirical trust analysis.  Do the responses to the Rosenberg question accurately reflect the “wide-radius” or “thin” trust that is conceptually associated with economic growth (Putnam 2000)?  Finally, the implications of varying the length of the time period (i.e. the number of waves in the World Values Survey) over which trust observations are taken are unknown.
2.  Variation in Trust Over Time


Is generalized interpersonal trust really stable over time within countries?  All of the empirical studies using trust are based on the critical assumption that trust does not change significantly over time.  However, if trust is stable and GDP (per capita, PPP, constant 2005 prices) growth is highly variable, under what circumstances would we expect trust to be a determinant of growth?


Putnam (1995a) hypothesized that trust, particularly in developed countries, has been systematically declining over time.  However, the data shows no evidence of a global declining trend in trust.  Looking at the 98 countries having multiple trust observations, there is almost no change from the earliest average value (average trust value: 28.3, average year: 1995) to the most recent average value (average trust value: 27.2, average year: 2007).   Of course, this doesn’t reveal anything about the underlying distribution of the change in trust over time (See Appendix 1 for all data).  


Table 1 shows all countries that had a greater than 10% change in their trust measure from the earliest recorded observation to the latest recorded observation.  This is an absolute percentage change, so for example Azerbaijan recorded 20.5% of those interviewed in 1996 responding “Most people can be trusted.”  While in 2008, the latest and only other recorded observation for the country, 44.8% responded affirmatively, a difference of 24.4%.  Of the 98 countries with multiple observations, 16 countries had absolute changes of greater than 10%, while slightly fewer, 15, had absolute changes less
Table 1: Percent change in trust
	> +10% change
	 
	> -10% change

	Country
	% change
	 
	Country
	% change

	Azerbaijan
	24.4
	 
	Iran
	-54.7

	Denmark
	24.0
	 
	Malawi
	-37.9

	Thailand
	23.8
	 
	Indonesia
	-26.3

	Belarus
	19.3
	 
	Botswana
	-22.4

	Netherlands
	17.5
	 
	Myanmar
	-21.6

	Norway
	14.2
	 
	Egypt
	-19.4

	Sweden
	14.0
	 
	Albania
	-16.4

	Singapore
	13.1
	 
	Senegal
	-14.9

	Lesotho
	12.5
	 
	Bulgaria
	-12.5

	Switzerland
	12.2
	 
	India
	-12.1

	Macedonia
	11.9
	 
	Hungary
	-11.9

	Malta
	11.7
	 
	Guatemala
	-10.8

	Hong Kong
	11.5
	 
	Mongolia
	-10.5

	Venezuela
	11.5
	 
	Nigeria
	-10.4

	Vietnam
	11.0
	 
	Zambia
	-10.1

	Iceland
	10.9
	 
	
	

	N =
	16
	
	N =
	15


than -10%.  This of course means that more than two-thirds of countries with multiple trust values had < 5% change in their trust value between the earliest and latest years recorded.


While the trust values seem to be fairly stable, the time period over which the surveys were conducted is admittedly somewhat arbitrary and differs from country to country. Do trust values vary substantially for countries within the time periods measured for each respective country?  The answer appears to be mixed.  Figure 1 shows the distribution of the difference between minimum and maximum trust values.  The distribution is centered between 10-15% with half of countries having trust ranges greater than 12%.  Looking at just the minimum and maximum values there appears to be substantial variation of trust values for individual countries.  
Figure 1: Trust, difference between maximum and minimum values
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Granted, the variation appears to be less when measuring dispersion with the coefficient of variation (CV).  Appendix 2 shows 32 countries whose CV of trust values is greater than 30%.   Of those 32, only 9 countries have standard deviations greater than 10%, meaning that most of the time, trust values do not vary more than ± 10% from their mean values.  In fact, the CV of trust values within country is on average 26.5% while the CV between countries is 56.5%, suggesting that the variation of trust between countries is significantly greater than variation within a country.


Additionally, there appears to be a systematic relationship between the variability of trust, the level of trust, and income levels.  The CV of trust values has a -0.4 correlation with GDP (2009, per capita, PPP, constant 2005 prices), so as a country’s level income decreases, the variation in trust tends to increase.  The CV of trust is also inversely correlated to the average trust values (p=-.31), implying that countries with lower trust levels tend to have a higher variability of trust.  One final note on variability: when regressing GDP (2009, per capita, PPP, constant 2005 prices) on both average trust and the CV of trust, both have significant coefficients at < 1% level.  An increase in the CV from 0 to 1 is associated with a decline in per capita income of -$19,465, while an increase by 1% of those responding positively to the trust survey question is associated with an increase in GDP (per capita, PPP, constant 2005 prices) of $273.  Those two variables alone explain 37% of the variation in GDP (per capita, PPP, constant 2005 prices) levels.


In summary, trust does appear to change over time within countries.  However, cross-country variation is substantially higher.  While it would be ideal to use panel data to evaluate trust hypotheses econometrically, the data is still too limited to do so at this time.  The higher level of cross-country variation in trust should allow for reliable estimates when aggregating the data into a cross-section. Thus, prior studies assume that trust is relatively stable over time; at least relative to the variation in trust observed between countries.  


Despite the above empirical evidence to the contrary, the prior trust research utilizes the idea that trust levels within countries are relatively stable over time.  Both Zak and Knack (2001), almost as a footnote, cited the high correlation between the first and second-wave trust values that they used in their empirical analysis.  Bjornskov (2006), in a more detailed fashion, extended his analysis to an expanded set of countries surveyed through the fourth wave of WVS.  Using both a standard OLS model with change in trust as a dependent variable, as well as a fixed-effects panel model, he concluded that trust can be assumed to be stable over time.  


In his OLS model, Bjornskov used the yearly change in trust between different waves of the WVS as the dependent variable.  In practice, this equated to looking at the change in trust for 64 countries based on two point estimates that on average were roughly 10 years apart.  The independent variable of interest was the initial value of trust.  In all of his specifications using various controls the coefficient for initial trust was negative and significant at the 1% level.  The negative sign on this coefficient implies that there was a strong reversion to mean effect.


Bjornskov’s fixed-effect model included between 46-69 countries with a subset of 23 countries that had data available across four waves of the WVS.  Controlling for potential bias effects across waves, because waves subsequent to wave 1 included more countries, the fixed effects reportedly explained 80-85% of the variation in trust values across waves (Table 2, Equation 1).  Conducting an analysis with a balanced panel of 53 countries produced similar results.  In lieu of using only data from the WVS, an average of trust values taken from various surveys were calculated over three distinct time periods. The time periods used correspond roughly with WVS waves 3, 4, and 5 that were conducted during years 1990-1998, 1999-2003, and 2004-2010 respectively.    Again, 90% of the variation in trust over time for these 53 countries is attributable to country fixed effects.


Latinobarometro conducted a WVS-type social survey in 17 countries in Latin America over a 13- year period from 1996-2009 (the survey was not conducted in 1999).  Using data from this survey, the influence of fixed effects in this Latin American sample differs significantly compared with the more comprehensive sample (Table 2, Equations 4 and 5).  Fixed effects accounted for 48% of the variation in trust.  This apparent variation in trust over time could be mostly “noise”, more indicative of the challenges of designing and implementing an ambitious multi-year household survey.   Granted, the result leaves open the possibility that trust may be more variable than previously believed.


Curiously, when including GDP (per capita, PPP, constant 2005 prices) and the Gastil Index as regressors in the more comprehensive sample (Table 2, equation 3) both variables were significant at (less than) the 1% level.  While one must be aware of the very realistic, and serious problem of potential endogeneity, it still is instructive to do so given previous cross-sectional studies that have used similar specifications with contrary results, particularly in the case of GDP (per capita, PPP, constant 2005 prices).  One needs to take a leap of faith when ignoring the endogeneity problem, however it is a leap that has already been frequently taken in the studies cited to this point.  The extremely high levels of significance for these variables is perplexing given one of the major themes of Bjornskov’s study.  Namely, trust is a stable societal characteristic that should show little correlation, nor influence from, country-level characteristics such as economic growth and institutional change that visibly show substantial variation across time.  
Table 2: Trust panel, Authors vs. Bjornskov

	Equation
	1
	2
	3
	4
	5

	Source:
	Bjornskov
	Authors
	Authors
	Authors
	Authors

	N
	69
	53
	53
	17
	17

	# of Time Periods
	3
	3
	3
	13
	13

	 
	
	
	
	
	 

	GDP / cap (000s)
	
	
	0.600***
	
	0.000

	 
	
	
	(3.66)
	
	(-0.56)

	Gastil Index
	
	
	2.913***
	
	 

	 
	
	
	(3.81)
	
	 

	Second Wave (WVS)
	0.088*
	
	
	
	 

	 
	(1.684)
	
	
	
	 

	Third Wave (WVS)
	0.03
	
	
	
	 

	 
	(0.54)
	
	
	
	 

	Fourth Wave (WVS)
	-0.095*
	
	
	
	 

	 
	(-1.804)
	
	
	
	 

	 
	
	
	
	
	 

	R-square
	0.87
	0.89
	0.91
	0.48
	0.48

	F-statistic (Fixed Effects)
	17.74
	16.28
	16.28
	11.83
	26.3


***p<.001,**p<.05,*p<.10, estimator = panel GMM; t-statistics in parentheses


Ideally, when using either GDP (per capita, PPP, constant 2005 prices) or any proxy for formal institutions as dependent variables we would use instruments (and an appropriate estimator such as IV/GMM) to correct for the possible endogeneity.   Bjornskov attempted this using IV models for several determinants of trust that he identified as being potentially endogenous, among those were economic growth and the Gastil Index, a proxy for formal institutions.  Bjornskov concluded that economic growth and the Gastil Index were not determinants of trust after using instruments of lagged growth and the Gastil Index for economic growth, and a measure of openness to international trade (imports +exports / GDP ) for the Gastil Index.  While perhaps in a statistical sense these instruments are uncorrelated with trust, it is far from certain that they are uncorrelated with trust in a true economic sense.  Natural resource exporting countries in Latin America, the Middle East, and Africa inherently have high degrees of openness, however often rank low in measures of institutional quality. Much of the economic growth in East Asia and Southeast Asia has been associated with high degrees of openness, but not necessarily better governance (i.e. China, Vietnam).   


Using a larger set of countries as compared to Bjornskov, there does not seem to be a statistical relationship between openness and the Gastil Index.  Table 3 shows a comparison of the Bjornskov results with the ones calculated with a larger 95 country sample.  In the larger sample, openness wasn’t significant.  

Table 3: Gastil Index regression, OLS

	Equation
	1
	2
	3

	Source:
	Bjornskov
	Authors
	Authors

	N
	73
	95
	115

	Dependent Variable
	Gastil
	Gastil ('73)
	Gastil ('09)

	 
	
	
	 

	GDP / cap (000s)
	-0.557***
	
	 

	 
	(-7.01)
	
	 

	Openness
	0.435***
	-0.004
	0.000

	 
	(4.848)
	(-0.62)
	(0.05)

	 
	
	
	 

	 
	
	
	 

	R-square
	0.38
	0.00
	0.00

	F-statistic 
	32.74
	0.46
	0.00



***p<.001,p<.05,p<.10; t-statistics in parentheses are white-corrected


This relationship between formal institutions and trust is of critical importance for research that hypothesizes that trust and governance interact as determinants of economic growth.  We hypothesize that there is an interdependent relationship between governance and trust, thus one would expect to detect some evidence of influence flowing in both directions.   While previous research by Bjornskov failed to find a statistically significant association between the Gastil Index and trust, conceptually the two are often assumed to be related.   As demonstrated above, economic openness does not appear to be a valid instrument for the Gastil index in trust equations.   Other more suitable instruments might lead to different results.



3.  Trust Radius (Variation over Space)

Delhey, Newton, and Welzel (2011) recently published a paper exploring different dimensions of trust that the Rosenberg question attempts to measure.  In particular, the authors were concerned with what they call the “radius” problem.  Namely, how wide or narrow the circle of people that respondents to the Rosenberg question assume when considering “most people”.  The Rosenberg question is meant to capture trust within a large circle of unfamiliars versus a smaller circle of family and close friends.  Delhey, Newton, and Welzel found that the estimated radius varied significantly across their 51-country sample.


A radius was estimated using a new set of questions from the most recent fifth wave of the WVS.  Respondents were asked how much they trust people from various groups, including: your family, your neighborhood, people you know personally, people you meet for the first time, people of another religion, and people of another nationality.  There were four possible responses ranging from “trust completely” to “do not trust at all”.  The first three categories were classified as “in-group” trust while the last three are classified as “out-group” trust.   A separate linear regression (OLS) was then run for each country using the Rosenberg question as the dependent variable and in-group and out-group trust as independent variables.  The difference between the two coefficients (ßout-group – ßin-group) gives an estimation of a country’s trust radius.  This difference is scaled by adding one and dividing by two to avoid negative values.


Roughly 80% (41/51) of countries had estimated trust radiuses greater than 50%, meaning that their responses to the Rosenberg question were more related to out-group trust than in-group trust.  In an attempt to explain the cross-country differences in trust radiuses, another OLS regression found that Confucianism (negatively related) and economic modernity (positively related) were most highly related to the cross-country variance in the trust radius.  In fact, four of the ten countries with trust radiuses less than 50% were from Asia: Thailand, China, South Korea, and Vietnam.  The remaining six countries with trust radiuses under 50% are all classified as low-income or middle-income by the World Bank: Morocco, Burkina Faso, Romania, Ghana, Jordan, and South Africa.


When comparing trust levels to trust radiuses, there are three countries that pose the most serious problem when estimating the relationship between trust and growth:  China, South Korea, and Vietnam.   As shown in Table 4, these three countries exhibit both annual growth rates and trust values well above the respective means, potentially biasing upwards the coefficients and significance for trust in growth regressions.  


As noted earlier, Delhey, Newton, and Welzel provide evidence that the Rosenberg question does not solely capture generalized trust, the dimension of trust thought to be most associated with economic growth.  As a consequence, steps need to be taken to reflect this fact when undertaking the empirical analysis on this topic.  A separate sample, excluding countries identified in Table 4 as having disproportionate levels of wide-radius trust, should be tested as an assessment of the robustness of any empirical results.
Table 4: GDP Growth and Trust for Low-Trust Radius Countries

	Country
	GDP growth 1970-2009, % annual)
	Trust

	China
	7.69
	60.3

	Vietnam
	4.24
	41.1

	Korea, South
	5.57
	38.0

	South Africa
	0.93
	28.3

	Jordan
	1.36
	27.7

	Morocco
	2.08
	23.5

	Thailand
	4.18
	17.7

	Romania
	2.90
	16.1

	Ghana
	0.71
	15.7

	Burkina Faso
	1.20
	14.7

	Average:
	1.96
	26.7



4.  Temporal Consistency Between Dependent and Independent Variables


The main objective of the following fixed effects analysis is to get a better understanding of whether trust at a country level changes perceptibly over time.  Of particular interest is whether the variation in trust over time is muted relative to changes in GDP (per capita, PPP, constant 2005 prices), a critical assumption for the cross-sectional econometric analyses examining trust employed to date.  Again, what could be confounding the results achieved with the fixed effects model is the relatively short time period examined.   We know annual GDP growth (per capita, PPP, constant 2005 prices) can vary significantly within countries over any given 10-year period.   On the other hand, factors that are generally attributed in macroeconomic development theory to changes in GDP (per capita, PPP, constant 2005 prices) tend to be more structural in nature (i.e. savings, capital formation, technology). 


Berggren, Elinder, and Jordahl (2008) published a robustness analysis analyzing Zak and Knack’s results.  Using techniques that examine the appropriateness of model specification (extreme bounds analysis) and the potential confounding effects of extreme outliers (least trimmed squares), they concluded that Zak and Knack’s results are not robust and that trust is not related to growth.  While the techniques used to examine robustness were certainly novel and an important contribution in terms of helping interpret results from growth regressions, there was an important limitation to their study. The authors limited the time period of analysis to ten years, which leads to temporal inconsistency with regards to the dependent variable and regressors. 


Table 5 breaks out the base specification of GDP growth (% annual, per capita, PPP, constant 2005 prices) regressions used by Zak and Knack by overlapping decades.  The decades analyzed are 1990-2000, 1995-2005, and 1999-2009.  Base control variables are initial GDP (per capita, PPP, constant 2005 prices) for the decade, initial level of educational attainment, and initial level of price of investment goods.  The trust measure is the earliest trust measure available for the 104 countries available in the sample.  


Even with overlapping time periods that are relatively contemporaneous, there is evidence from this brief analysis that the choice of time period matters.  The magnitudes and significance levels of parameter estimates vary substantially, as does the overall significance of the specification.   The coefficient magnitudes for all the control variables change significantly from decade to decade.  This is particularly true of the education and price of investment goods variables.  The goodness-of-fit of the regression specifications triples from the beginning decade measured to the final decade.  
Table 5: GDP Growth by decades, OLS, N=104

	Equation
	1
	2
	3

	Dependent Variable
	Growth ('90-'00)
	Growth ('95-'05)
	Growth ('99-'09)

	Intercept
	0.828
	1.840***
	3.779***

	 
	(1.45)
	(2.87)
	(4.59)

	Initial GDP
	-0.004
	-0.031
	-0.034

	 
	(-0.13)
	(-1.40)
	(-1.15)

	Education
	0.139
	0.232**
	0.088

	 
	(1.40)
	(2.39)
	(0.85)

	Price of Investment Goods
	-0.010*
	-0.019*
	-0.040**

	 
	(-1.95)
	(-1.88)
	(-2.25)

	Trust (begin)
	0.026
	0.025*
	0.026

	 
	(1.27)
	(1.66)
	(1.64)

	R-square
	0.10
	0.22
	0.32

	Dependent Mean
	1.66
	2.56
	2.39

	
	
	
	


***p<.01,**p<.05,*p<.10; t-statistics in parentheses are white-corrected


The relationship between trust and growth in this exercise appears to remain relatively constant over time, in terms of magnitude.  While in the two most recent time periods trust is significant (or just on the verge of being significant), in the first time period trust is not significantly related to growth. Considering the change seen with respect to the control variables’ relationship to growth, it appears that the choice of time period used in growth regressions matters.  Given the structural nature of the variables used in the regression it would be preferable to use the longest time period possible.  However, one must keep in mind that using longer-time periods comes at the expense of a larger sample size (the fall of the USSR resulted in significantly more countries today as compared to thirty years ago). 
5.  Concluding Remarks

In summary, we have explored the issue of whether trust truly is stable over time.  The results were inconclusive.  Judging by the difference in maximum versus minimum values there appears to be a substantial amount of variation.  Panel data analysis similar to that done by Bjornskov (2006) produced results that were mixed.  A mix of countries similar to that used by Bjornskov suggested that most of the variation in trust is due to fixed effects (versus time effects).  A smaller sample of Latin American countries, with a larger range of time periods, suggested a much larger part of the variation is occurring over time.


To be safe, steps should be taken in empirical analysis to test the robustness of results to a sample that includes countries with large changes in trust.  This can be done by using both a full sample and a sample excluding countries with abnormally high trust variations.  Results attained with the full sample and the smaller sample can be evaluated to see if they are similar.


Country trust measures that are highly associated with “narrow-radius” trust present a problem for any analysis attempting to explain the relationship between trust and growth.  Conceptually, economic growth is theorized to be positively related to generalized trust, as opposed to, trust in familiars.  Similar to the treatment applied to countries that demonstrate large variations in trust, a sample excluding countries with high trust radiuses (as identified by Delhey, Newton, and Welzel 2011) should be used to test the robustness of empirical results.


Finally, any analysis of the determinants of GDP growth (% annual, per capita, PPP, constant 2005 prices) is sensitive to the time period used.  As trust and governance are theorized to be structural characteristics of society, the growth period used should be relatively long, to capture this structural relationship.  Short-term growth can be heavily influenced by business cycles and idiosyncratic risks and opportunities specific to countries and regions. Thirty to forty years should be sufficient to capture any effects that trust and governance may have on income growth.
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Appendices

1. Trust Change, Minimum to Maximum
	Change from Max to Min

	Country
	% change

	Iran
	54.7

	Korea, South
	47.8

	Indonesia
	43.4

	Vietnam
	38.9

	Malawi
	37.9

	Mexico
	28.1

	Thailand
	28.1

	Costa Rica
	27.4

	Nicaragua
	24.5

	Azerbaijan
	24.4

	Denmark
	24.0

	Ecuador
	23.8

	Dominican Republic
	23.5

	Guatemala
	22.9

	Botswana
	22.4

	Myanmar
	21.6

	Belarus
	20.7

	Argentina
	20.1

	Honduras
	19.7

	Venezuela
	19.6

	China
	19.6

	Egypt
	19.4

	Spain
	19.1

	Paraguay
	18.2

	India
	17.7

	Panama
	17.6

	El Salvador
	17.6

	Netherlands
	17.5

	Portugal
	16.6

	South Africa
	16.5

	Albania
	16.4


	Change from Max to Min

	Country
	% change

	Bolivia
	16.1

	Finland
	15.9

	United States
	15.5

	Senegal
	14.9

	Japan
	14.6

	Slovakia
	14.4

	Switzerland
	14.4

	Colombia
	14.2

	Norway
	14.2

	United Kingdom
	14.0

	Malta
	14.0

	Sweden
	14.0

	Canada
	14.0

	Uruguay
	13.7

	Russian Federation
	13.7

	Chile
	13.4

	Singapore
	13.1

	Poland
	12.6

	Bulgaria
	12.5

	Lesotho
	12.5

	Hungary
	11.9

	Macedonia
	11.9

	Hong Kong
	11.5

	Ireland
	11.5

	Estonia
	11.1

	Mongolia
	10.9

	Iceland
	10.9

	Nigeria
	10.4

	Romania
	10.2

	Zambia
	10.1

	Mali
	10.1


2.  Trust Coefficient of Variation (CV)
	Country
	Avg. Trust
	St. Deviation
	CV

	Malawi
	25.9
	26.8
	104%

	Iran
	38.0
	38.7
	102%

	Myanmar
	16.3
	15.2
	93%

	Lesotho
	10.3
	8.9
	87%

	Indonesia
	30.8
	19.9
	65%

	Botswana
	16.2
	9.2
	57%

	Azerbaijan
	32.7
	17.3
	53%

	Paraguay
	14.2
	7.0
	49%

	Egypt
	28.2
	13.7
	49%

	Zambia
	15.0
	7.1
	48%

	Costa Rica
	17.3
	8.1
	47%

	Brazil
	5.9
	2.7
	45%

	Algeria
	16.3
	7.2
	44%

	Turkey
	9.2
	3.9
	43%

	Macedonia
	13.9
	6.0
	43%

	Albania
	20.7
	8.8
	43%

	Ghana
	12.1
	5.1
	42%

	Mongolia
	14.8
	6.0
	40%

	Korea, South
	40.0
	15.6
	39%

	Portugal
	16.9
	6.6
	39%

	Singapore
	23.3
	9.0
	39%

	Uganda
	13.6
	5.2
	39%

	Nicaragua
	19.3
	7.2
	37%

	Vietnam
	41.8
	15.0
	36%

	Cambodia
	6.2
	2.1
	34%

	Guatemala
	23.2
	7.7
	33%

	Venezuela
	18.8
	6.2
	33%

	Thailand
	33.2
	10.8
	33%

	Malta
	18.7
	6.1
	33%

	Mexico
	26.8
	8.4
	31%

	Colombia
	17.9
	5.6
	31%

	Peru
	13.9
	4.2
	30%


�Not sure that this really adds directly to the discussion, other than further calling into question Bjornskov’s econometrics (and the reviewers?).  I don’t think it is necessary.
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