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Abstract 
 

It has been extremely difficult to demonstrate that foreign aid has any positive 
influence on economic growth.  Easterly, Levine and Roodman (2004) challenge the 
robustness of Burnside and Dollar’s (2000) claim that aid is associated with growth when 
governments enact the right policies.  We show that Burnside and Dollar’s result 
disappears entirely when adequate attention is paid to either the correct interpretation of 
interaction terms or identification in their two-stage least squares equations. In addition, 
we are unable to find a set of political institutions that encourage a link between foreign 
aid and growth.  The most encouraging news they have is that some political institutions 
appear to mitigate the otherwise deleterious effects of foreign aid.  On the whole it 
appears that state-to-state assistance has not been of much help in fostering economic 
growth in developing countries. 

 
Woodberry (2004) identifies a form of non-state cross-border involvement with 

beneficent effects.  Specifically, they argue that protestant missionary activity in the early 
twentieth century was an important source of economic development because it 
encouraged mass education (and therefore, human capital accumulation), the growth of a 
middle class, and democratization.  In this paper, we will attempt to compare the effects 
of protestant missionary activity and foreign aid flows on economic development.  Are 
these two forms of cross-border “assistance” substitutes or compliments or neither?  Data 
on protestant missionary activity collected by Woodberry will be merged with the 
Easterly, Levine and Roodman data set in order to answer this question.  
 
 

Prepared for presentation at the International Political Economy Society Meetings,  
College Station, Texas, November 13-14, 2009 
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 Jeffry Sachs (2005) and Bono – the rock star-activist – have urged developed 

countries to meet the “millennial goal” of spending 0.7% of GNP on development 

assistance.  Such assistance, they claim, helps fight aids, expands educational access, 

provides access to water, reduces under 5 mortality (www.one.org).   At the same time, 

they have urged non-profit organizations and individuals in the developed world to get in 

involved – both by lobbying their governments to expand official assistance and by 

getting involved in the direct delivery of assistance.   Protestant churches in the U.S. have 

been particularly responsive to this later call – from small churches sending a few people 

at a time to support orphanages in Nairobi or building wells in Northwest Kenya to a 

coordinated national effort launched Rick Warren (author of The Purpose Driven Life) to 

fight “spiritual emptiness, corrupt leadership, extreme poverty, pandemic diseases and 

illiteracy and lack of education” wherever they are found.  In this paper we begin, 

tentatively – and, admittedly, indirectly - to explore the relative effectiveness of these two 

avenues of development assistance.  

 It is an understatement to claim the effect of foreign aid on economic growth is 

controversial.  In a widely cited paper, Burnside and Dollar (2000), BD hereafter, argue 

foreign aid flows encourage economic growth if, and only if, target countries adopt a set 

of appropriate economic policies.   Easterly, Levine and Roodman (2003), ELR hereafter, 

adopt an identical estimation procedure but find no evidence that aid encourages growth 

after they expand the data set to include a number of countries not in the BD sample.   

More recently, Headey, Rao, and Duhs (2004) claim to evaluate “all the conditions of 

effective foreign aid” and find aid is more effective in economies experiencing economic 
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shocks or recovering from war, and less effective in countries which are geographically 

disadvantaged or at war.   

 We argue below that the papers mentioned above, and indeed nearly the entire 

literature on the conditional effect of aid on growth, have given insufficient attention to 

the quantity of interest necessary to test the claim that foreign aid’s effect on growth is 

conditional – the conditional effect of foreign aid on growth under a wide set of values on 

the conditioning variable.   When we devote appropriate attention to this conditional 

effect we find foreign aid has a negative and statistically insignificant effect on growth 

when policies are “bad” and a positive and statistically insignificant effect on growth 

when policies are “good”.  We then posit and test the idea that perhaps political 

institutions – such as democracy – are the true conditioning agents on foreign aid but, 

alas, can not identify a set of political institutions able to render foreign aid catalytic for 

growth.   Next we attempt to leverage some recent insights from the study of religion and 

politics focusing on the impact of Protestant missionaries.   We conclude that the 

evidence suggests government to government transfers may not be the solution to slow 

growth in the developing world.   

In contrast, Woodberry (2004), and Woodberry and Shah (2004) identify a form 

of non-state cross-border involvement with beneficent effects.1  Specifically, they argue 

that protestant missionary activity in the early twentieth century was an important source 

of economic development because it encouraged mass education (and therefore, human 

capital accumulation), the growth of a middle class, and democratization.  In the final 

empirical section of this paper we attempt to compare the effects of protestant missionary 

                                                
1 Woodberry and Shah (2004) is a useful overview of the argument but it lacks the detail 
of Woodberry (2004). 
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activity and foreign aid flows on economic development.  Are these two forms of cross-

border “assistance” substitutes or compliments or neither?  Data on protestant missionary 

activity collected by Woodberry (2004) is merged with the ELR data set in order to 

answer these questions, 

 

The Conditional Effect of Aid on Growth   

 

 Burnside and Dollar (2000) argue that foreign aid encourages economic growth 

only in the presence of a set of “sound” macro-economic policies which are expected to 

encourage growth directly, but which also provide an environment in which aid 

accelerates growth. To test this argument they construct an indicator of sound 

macroeconomic policies that includes trade openness, inflation, budget surpluses or 

deficits, and government consumption relative to GDP – each weighted according to their 

contribution to growth as ascertained from regressions that do not include foreign aid as a 

covariate.  With this measure of sound policies, their baseline strategy is to estimate:  

(1) git=yitβy+ aitβa+ pitβp+ ait pit βap+ zitβz+gt + at  + εg
it 

where yit is the log of initial real per capita GDP,  ait  is aid receipts relative to GDP,  pit is 

the aforementioned growth-weighted index of macroeconomic policies,  ziz  is a vector of 

exogenous variables that might affect growth and the allocation of aid, gt  and  at  are 

fixed time effects meant to capture worldwide fluctuation in the business cycle.  

 In this set-up, the claim that aid accelerates growth only in the presence of 

“sound” macroeconomic policies amounts to the claim that  

  (2)         ∂git/∂ait =  βa+ pit βap   
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is greater than zero when macroeconomic policies are sufficiently sound.  BD argue that 

two aspects of the above derivative are important.  First, is the coefficient on the 

interaction ( βap) greater than zero?  And, second, is the derivative with respect to aid (eq. 

2) positive when policy is “good”?   They claim that the first question is more important 

than the second because if βap is positive, then there must exist a level of policy good 

enough to render aid catalytic for growth.  This latter statement is misguided, however, 

since it is possible for βap to be small enough (yet still positive) or for βa   to be negative 

enough that (2) would be positive only for implausibly large values of pit.   There is also 

something substantively troubling about their assertion that βap is the primary quantity of 

interest. While it is true that if βap >0  the possibility exists that some value of pit  is 

capable of rendering growth catalytic, this is problematic for two reasons.  First, since the 

policy measure being used actually has a maximum value, its possible for βap  to be 

positive while (2) remains negative for all observed values of pit.  Secondly, even if (2) is 

positive for some values of pit, it would be more than a little vexing if the required value 

of pit is very high since this would imply that foreign aid encourages growth only when 

governments in target countries are doing “everything right.”  One would have to pause 

to ask why foreign aid is needed if governments in target countries are already doing 

“everything right.”  Instead, we believe the substantively interesting question is, if βap  is 

positive, how “good” do target country policies (pit) have to be for aid to have a 

statistically discernable effect on growth?     

 We believe the most straightforward  answer this question is to plot out estimates 

of (2) for all observed values of pit  and examine these estimates in light of their 

associated standard errors (Brambor, Clark, and Golder 2006).  To see why this is 
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important, consider Figure 1.   If the argument put forth by Burnside and Dollar (and 

other supporters of the idea that aid is catalytic for growth when the conditions are right) 

are correct, we would expect estimates of the conditional effect on aid to yield a plot such 

as the solid line.  The coefficient on “the interaction term” ( βap ) is positive and for a 

substantial portion of the range of the modifying variable (pit)  the conditional effect  (βa+ 

pit βap ) is estimated to be greater than zero.  The problem with relying on the sign and 

significance of the interaction term, however, can be seen by examining the dashed line 

in Figure 1.  This line has exactly the same slope as the solid line, therefore, the two 

equations produce exactly the same estimate of the “interaction” term, but because β'a  is 

substantially larger in absolute value than βa,  the policy implications of these results are 

profoundly different.  Specifically, the solid line suggests there are reasonably 

widespread conditions under which aid is catalytic for growth while the dotted line, 

despite having the same slope, suggests that the best one could say is that there may be 

conditions (when pit  is very high) where aid is likely to have no deleterious effects. 

 In light of this, it is unfortunate that the literature on aid effectiveness has paid 

almost exclusive attention to the coefficient on the interaction term.  Doucouliagos and 

Paldam’s (2009) impressive meta-analysis of the literature is only a partial exception.   

The authors do point out that both coefficients in their conditional model (the equivalent 

of βa  and  βap ) are important for evaluating the conditional effectiveness argument, but 

they do not compare the magnitude of these coefficients, which is crucial for 

understanding when (2) might be positive; and at no time do they actually report (2), let 

alone its standard error.   They do show that estimates of the key coefficients associated 



 6 

with the conditional effectiveness model are unstable and, therefore, conclude that the 

literature does not provide robust support for the conditional effectiveness model.  

 A previous meta-analysis by the same authors argues against aid effectiveness 

because the coefficient on aid in statistical papers appears to be getting smaller over time 

Doucouliagos and Paldam’s (2009).  They argue that if aid is effective, studies should 

show a convergence around a positive coefficient on aid over time and that, if anything, 

studies using more recent data should report larger coefficients to reflect learning by aid 

granting agencies.  This study is problematic however because the authors pool 

coefficients from studies testing aid’s unconditional effect with studies testing aid’s 

conditional effect.  The problem is that, as we have already seen, small and maybe even 

negative coefficients on the aid variable are entirely consistent with the presence of a 

conditional effect.  In fact, the authors find that the presence of an interaction term 

comprised of aid and a conditional value is negatively associated with the coefficient on 

the aid variable.  But they seem unaware that this is what we would expect to find if the 

conditional aid argument is true (since the coefficient on the aid variable in unconditional 

tests captures the weighted average of the effect of aid in presence and absence of 

effectiveness-enhancing conditions). 

 Svensson’s (1999) study of the conditioning effect of democracy is also a partial 

exception to the tendency to look exclusively at the coefficient on the interaction term.   

While Svensson places a lot of emphasis on the coefficient on the interaction term, unlike 

most, he actually calculates (2).   For example, in the report of his preferred model he 

states that the coefficient on the aid variable is negative and marginally statistically 

significant when his measure of democracy equals zero, it becomes positive when the 
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democracy measure is about 5 (on a zero to 10 scale).   Having identified the “cut-off” 

point where (2) turns from positive to negative, he tends to speak of aid as having a 

positive effect on growth in the full range above this cut-off.  However, because he does 

not calculate a standard error for (2) at any level of the modifying variable other than 

zero, it is hard to know whether aid has a statistically significant positive effect on growth 

at any observed level of the modifying variable.   For example, when the modifying 

variable takes on its maximum value the absolute value of (2) will be close to its absolute 

value when it takes on its minimum value (which we already know is marginally 

statistically significant).   Thus if the confidence interval around the estimates of (2) is 

perfectly symmetrical, the positive effect of aid on growth would approach statistical 

significance as the modifying variable approaches its maximum value.  But it is 

impossible to know if the confidence interval is symmetric without access to the 

variance-covariance matrix associated with the results that are presented in the paper.    

In this section of the paper we will present replications of two widely cited papers 

from the conditional effectiveness of aid literature – one that claims to support and one 

that challenges the conditional effectiveness argument.  Our only innovation in this 

section is that we calculate (2) and its associated standard error over the observed range 

of the modifying variables.  This allows us to identify when, if ever, – in light of the data 

and specifications used in these previous studies – aid is expected to be associated with 

increased growth.  

 Table 1 replicates one specification each from BD and ELR.   Notice that the 

interaction term that BD focus on is positive and statistically significant in column 1.   
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This suggests aid is more effective in encouraging growth in good policy environments 

than it does in bad policy  

 

///Table 1 about here/// 

 

environments.   The question remains, however, whether aid is actually ever effective and 

if so, how “good” does policy have to be to render it so? Figure 2 provides information 

useful in answering this question.  The figure plots the estimated effect of aid on growth  

(eq. 2) at all observed policy levels along with a 95% confidence interval.  In the BD data 

set the minimum value of their policy measure is -4.5 and the maximum is 4.53 with a 

mean of 1.25.  Figure 2 suggests that foreign aid has a negative but statistically 

insignificant effect  

/// Figure 2 about here/// 

on growth until the policy score approaches zero and a positive and statistically 

significant effect on growth when the policy index is greater than 2.   It is important to 

note, however, that more than 75% of the observations in the BD’s sample have Policy 

scores less than 2.   Thus, BD’s results suggest that a country needs to be close to the top 

quintile in policy performance before foreign aid has a discernable effect on growth.   In 

addition, before drawing inferences regarding the conditional effect of aid on growth it is 

important to recognize the possibility that aid flows may be endogenous and, therefore, 

part of the modest estimated causal effect identified above may be a reflection of 

whatever factors led to the aid flow and not the flow itself.  The authors recognize this 

threat to inference and, appropriately, attempt to deal with it utilizing a two-stage least 
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squares (TSLS) estimation procedure.  A full analysis of the issues involved in 

instrumenting for aid and aid times policy will take us too far a field, but a brief mention 

is in order.  BD are heartened by the fact that the coefficient on the interaction is 

essentially unchanged after controlling for endogeneity, but what they fail to note is that 

the negative coefficient on the aid variable is sixteen times larger after controlling for the 

potential endogeneity of aid.   The substantive implications of this difference are evident 

in figure 3:  the estimated effect of an increase in aid based on the  

///Figure 3 about here /// 

TSLS estimation is negative across a wide range of policies and never achieves statistical 

significance while positive.  Notice that the lion’s share of the difference between the 

results in Figures 2 and 3 derive from the fact that TSLS leads to a different estimate of 

βa not from the fact that the standard errors are larger due to the inefficiencies of poor 

instruments. 

 At any rate, ELR expand BD’s sample to include some countries where data was made 

newly available and to extend the data from 1993 to 1997 and find little or no support for 

the conditional effect of aid on growth.  That said, it should be noted that their reason for 

rejecting the claim that aid has a conditional effect is itself open to question.  They run 

many variants of the BD model on various samples and, using both OLS and TSLS 

estimation, are alarmed at the fact that in the vast majority of these estimations the co-

efficient on the interaction term is not statistically significant and positive.   Our 

discussion above, however, suggests that while a non-negative interaction term is 

necessary if the Burnside and Dollar argument is to be supported, it is quite possible for 

the interaction term (βap ) to be positive but not significant and for the derivative of 
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growth with respect to aid (eq.2) to be positive and statistically significant for a wide 

range of the modifying variable (pit ).   That said, Table 1 reports one of ELR’s preferred 

specifications and we can see that the sign on the interaction term is negative, which is 

sufficient to call into question the idea that aid has a bigger positive effect on growth 

when policies are good compared to when they are bad.  

In conclusion, these two papers, taken together, suggest foreign aid is associated 

with increased growth only when policies are exceptionally good (i.e. in the top quartile 

of policy performance).  Furthermore, this conditional finding is sustainable only if you 

accept BD’s sample as being representative and ELR’s as being somehow inappropriate.  

Finally, you must accept that it is appropriate to treat aid flows as exogenous – because 

even the Burnside and Dollar findings fail to confirm the conditional effect of aid 

hypothesis after controlling for the potential endogeneity of aid flows.    Notice, that all 

three of these statements need to be true or there is no evidence in BD or ELR that aid is 

associated with increased growth.  While not impossible, it seems difficult to sustain the 

first and third of these beliefs simultaneously.  Aid seems to help only those who are 

capable of helping themselves by implementing exemplary policies, but for aid to 

exogenous, donors would have to distribute as much aid to countries that are expected to 

squander it as those who are expected to practice good stewardship. 

 

The Effect of Aid on Growth, Conditional Upon Polity 

 The evidence in BD and ELR, therefore, suggests that the range of policies 

capable of rendering foreign aid flows catalytic for growth is either extremely small or 

non-existent.   This is, perhaps, not surprising because policies, by their very nature, 
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change and such fluctuations are likely to suppress the hypothesized benefits of foreign 

aid.   Perhaps, the factors that condition the effect of aid can better be found in more 

persistent institutional factors that encourage not only good policies, but also the 

protection of property rights, rule of law, and other factors likely to induce growth-

producing behaviors by private sector actors.    To explore this claim, we experimented 

with several measures of political institutions that have been hypothesized to encourage 

growth-oriented policies - typically institutions relating to the creation of democracy - 

and adopted an estimation strategy identical to the one used above.  Our primary 

modification is on the conditioning factor where we substitute institutional variables for 

the policy variable.  Space does not allow for a discussion of all of the institutional 

variables considered, but the results of these tests can be summed up as follows: foreign 

aid tends to have a negative and statistically insignificant effect on growth under 

autocratic institutions and a positive and statistically insignificant effect on growth under 

democratic institutions.  

 As an example, Table 2 reports results of tests identical to those in Table 1, except 

that we have substituted a commonly used measure of democracy for the BD indicator of 

“good” policy.  “Polity” is an index constructed from several indicators meant to capture 

the scope and intensity of electoral competition and executive centralization in political 

institutions.  It runs from -10 (most autocratic) to 10 (most democratic).  If a sufficiently 

democratic political environment is required in order to render foreign aid catalytic to 

growth, then we would expect the coefficient on foreign aid to be less than or equal to 

zero, the coefficient on the interaction term to be non-zero, and the derivative of growth 

with respect to aid (eq. 2) to be positive when Polity is sufficiently large.   The results in 

rdw358 � 7/23/09 12:42 PM
Comment: This is not a comment for now, but I 
don’t think Polity is as good a measure as Bollen and 
Paxton’s democracy scale. Polity only looks at 
“constraints on the executive” and makes North 
Korea more “democratic” than virtually every 
country in the Middle East, it doesn’t include civil 
liberties, and has a much weaker association with the 
missions variables.  
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column 1 (which uses the BD sample) and column 2 (which uses the ELR sample) hold 

out hope in support of the conjectured hypothesis, but we must calculate the aid 

derivative in order to test the third implication of the argument.  Figures 4 and 5 report  

///Figures 4 and 5 about here /// 

this quantity over the full range of values for Polity and it is clear: countries can not get 

democratic enough to render aid catalytic to growth (the marginal effect of aid is never 

statistically significant).   Note that this is true despite the fact that the coefficient on the 

interactive term is positive and significant when the BD sample is used.  

 We explored a number of alternative ways of measuring political institutions – 

including the size of the winning coalition and the size of the selectorate advocated by 

Bueno de Mesquita, Morrow, Siverson, and Smith (2003) and the best that can be said is 

that either foreign aid has no effect on growth, or it sometimes has a negative effect on 

growth and political institutions may be capable of mitigating this negative effect.  

 

The Effect of Aid on Growth Conditioned by Protest Missionary Presence 

 The results in the previous section suggest that it is difficult to identify the 

conditions under which foreign aid accelerates economic growth.   Because there is a 

sizeable literature arguing that economic performance is an important determinant of 

regime type, it is plausible that the preceding tests are contaminated because political 

institutions are endogenous.  Consequently, we have explored attempts to control for the 

endogeneity of aid, political institutions, and their product using TSLS estimation, but 

continued to have difficulty finding a set of political institutions under which aid has a 
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positive effect on growth.  These tests are not definitive, however, because of the 

difficulty in finding adequate instruments for multiple endogenous variables.   

 A recent breakthrough in the study of religion and politics, however, suggests a 

way to potentially mitigate these endogeneity problems.  Woodberry (2004) provides 

convincing evidence that protestant missionary activity over the last few centuries played 

a profound role in encouraging many of the factors that might be conjectured to provide 

an environment in which foreign aid might encourage economic growth.   Specifically, 

Woodberry argues that when freed from direct state control missionary activity 

encouraged the expansion of mass education, increased social and economic equality, the 

expansion of the middle class, greater trade openness, early abolition of slavery and other 

colonial abuses.  These factors in turn encouraged economic growth, democracy, the 

protection of private property and the rule-of-law.   While Woodberry does not trace each 

of these implications of his argument econometrically (much of his evidence is 

historical), he does show that the number of protestant missionaries per capita in a 

country in 1925 is a good predictor of contemporary levels of democracy – even after 

controlling for a number of common controls.  In fact, he shows that many of the 

standard geographic controls are not significant once we control for missionary activity.  

In addition, he shows that the much vaunted “British colonial rule” dummy variable 

converges to zero when missionary activity is included in models predicting current 

levels of democracy.    

 If contemporary levels of democracy are the result of the complex historical 

processes that developed over time as a result of missionary behavior several decades 

ago, perhaps it is possible to ascertain the effect of aid on growth by examining the 
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interaction between contemporary aid flows and historic missionary activity.  This 

strategy may have at least two advantages.  First, missionary presence in 1925 is clearly 

exogenous to recent growth rates.   Second, if Woodberry’s argument is correct, such 

missionary presence led to a wide set of social, political, and economic factors in the 

contemporary world which might contribute to aid having a catalytic effect on growth but 

which would be difficult to combine in a single index.  

 Table 3 reports tests identical to those above except that the number of 

missionaries per 100,000 population2 is used as the modifying variable and, since we 

have only one missionary activity observation per country, a cross-sectional data set was 

constructed from BD’s and ELR’s data sets by creating country averages for all of their 

variables.   As expected, the coefficient on aid (indicating the estimated effect of aid on 

growth in the absence of missionaries) is not statistically distinguishable from zero and 

the coefficients on the interaction variables are non-negative.  However, as Figures 6 and 

7 show, there is no observed level of missionary presence sufficiently large to render the  

///Figures 6 and 7 about here /// 

effect of aid on growth discernibly different than zero.   

 

The Unconditional Effect of Missionary Activity on Growth  

 Before proceeding, it is important to recognize two drawbacks from the previous 

analysis.  First, because we have moved to a cross-sectional design the number of 

observations has dropped substantially.  The large number of control variables in the BD 

specification accentuates this problem by leading to the dropping of some countries due 

                                                
2 See Woodberry (2004) for a discussion of how this variable was constructed. 
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to missing data and by using precious degrees of freedom.   Consequently, we are going 

to shift gears in this portion of the paper and adopt a somewhat more exploratory 

approach to estimation using simpler models.  Second, confidence intervals in Figures 6 

and 7 explode because of the skewed nature of the measure of missionaries per capita.    

As Figure 8 shows, there are very few observations over much of the x-axis in figures 6 

and 7.   Consequently, as much of the variance is at the bottom end of the scale and it is 

implausible to maintain that the causal effect of the 140th missionary per 100,000 is the 

same as the first, we will use the natural log of missionaries per 100,000 in 1925 as our 

measure of missionary presence for the remainder of the paper.  

 Recall that Woodberry (2004) and Woodberry and Shah (2004) argue that non-

state-supported missionary presence encouraged many felicitous developments including 

more mass education, the expansion of the middle class, increases in equality, early 

abolition of slavery, and fewer colonial abuses.  Many of the developments can be 

thought of as contributing to the creation of democracy, stable property rights, and the 

rule of law.  In turn, the institutional outcomes just mentioned have been argued to 

encourage economic development.  Woodberry does a convincing job of demonstrating 

the link between missionary presence and education and democracy, we will, therefore, 

focus on the economic consequences of protestant missionary activity. 

 Table 4 reports a series of regressions where the logged number of missionaries 

and foreign aid are entered as linear-additive predictors of growth rates from the ELR 

data set. Notice, first, that in the absence other controls, the log of the number of 

missionaries is positive and statistically significant at the 10% level using a two-tailed 

test.  Second, notice that the coefficient on aid flows is negative and statistically 

rdw358 � 7/23/09 12:49 PM
Comment: I worry that without some more detail, 
people may not believe this argument but perhaps we 
can leave this for reviewers to comment on.  
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significant. This latter result is interesting in light of attempts by Heady, Rao, and Duhs 

(2004) to examine “all the conditions of effective foreign aid.”   If the effect of aid on 

growth is conditioned by many factors in the “true model”, then omitting those conditions 

in a specification allows us to interpret the co-efficient on aid as the sample-weighted 

average of all the conditional effects that might have been specified.  The negative and 

significant co-efficient on aid in the linear-additive model suggests, therefore, that while 

there may be many things that condition the effect of Aid on growth, on average the 

effect of an increase in foreign aid is to reduce growth.  

 The former result, that contemporary growth rates are influenced by missionary 

behavior from several decades ago, is also interesting.   Given the broad effects posited 

by Woodberry (2004), it might not be surprising that the accumulated economic effects of 

past missionary behavior would continue to be felt in recent times, but this result suggests 

that past missionary behavior continues to influence year to year changes in per capita 

GDP. 

 Regressions two and three in table four add a number of commonly used controls 

– British colonial rule and a number of geographic controls expected to influence both 

economic growth and the presence of missionaries.  Adding these controls suppresses 

both the magnitude and the statistical significance of the coefficient on logged 

missionaries, but has little or no effect on the negative coefficient on aid. Regression four 

adds Polity in an attempt to ascertain whether the effect of past missionary presence on 

contemporary growth rates operates through the fact that such presence encouraged 

democratization and the evidence suggests it does.   When controlling for democracy the 

coefficient on logged 1925 missionaries converges toward zero.  
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 On the whole, the above results suggest that foreign aid has, if anything, a 

negative effect on economic growth.  In contrast, the historical flow of protestant 

missionaries to what we now call developing countries appears to be a cross-border flow 

with comparatively beneficent effects.    That said, the failure of the evidence for these 

effects to stand up to the inclusion of a number of commonly held control variables 

suggests that these effects may be illusory – perhaps current growth appears to be 

influenced by prior experience with protestant missionaries only because those 

missionaries had an increased propensity to go to British colonies or geographically 

friendly terrain.  Woodberry (2004) does a good job of dismissing such concerns with 

respect to the effect of missionaries on democratization – the effect of large numbers of 

missionaries on democratization stands up to a large battery of controls including, but not 

limited to, the ones examined here.    

Does this mean that presence of missionaries did not have an independent effect 

on growth rates?  Not necessarily.  It is possible that missionaries influenced the growth 

rate profoundly in early periods, but their effect on year to year growth rates has receded 

over the years to the point where it is no longer statistically discernable after controlling 

for a number of other factors.  If this is true, then we might be able to observe the earlier 

growth effects of missionary behavior on current levels of wealth – which can be thought 

of as the cumulative effect of earlier growth rates.   

Accordingly, Table 5 reports a set of regressions identical to those in Table 4 

except that the dependent variable is now the average level of real per capita gross 

domestic product from 1970 to 1997.   Once again, holding other things constant, an 

increase in foreign aid is associated with a decrease in national income.  The effect of the 
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historical presence of missionaries on development is much more pronounced on 

contemporary wealth than was the case for growth.   The logged number of missionaries 

present in 1925 has a large and statistically significant effect on real per capita GDP even 

after controlling for British colonial rule, a set of common geographic controls and 

Polity.   Note that this suggests that while the number of missionaries appears to effect 

contemporary growth rates only through its propensity to encourage democratization, it 

appears to have an independent effect on wealth levels in addition to any indirect effects 

through democratization.  

 
Conclusions 

The evidence put forward in this paper suggests that foreign aid does not 

encourage economic growth.  Attempts to identify conditions under which aid encourages 

growth have proven unsuccessful.  Indeed, if anything, the evidence here seems to 

suggest that after controlling for the historical presence of missionaries, foreign aid is 

associated with both reduced growth rates and lower levels of per capita income.   In 

contrast, the per capita number of missionaries present in 1925 appears to have a strong 

positive effect on national income levels 50 to 75 years later.   This result holds up even 

after controlling for a battery of common controls.  While there is some evidence that 

some of the economic consequences of missionary behavior appear to operate through the 

development of democracy, it is likely that the presence of missionaries lead to an 

increase in the stock of human capital which is likely to have had a direct effect on 

economic growth.  

It must be noted that the null findings with respect to the effects of foreign aid are 

based on more careful specifications than the admittedly provisional positive findings 
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related to the effects of missionary behavior.  This is to be expected give the fact that the 

former question is well-trodden and the latter has been, until recently, almost totally 

unexplored.  It is the hope that the current findings are sufficiently provocative, however, 

to encourage more work examining ways interactions of non-state actors across borders 

might influence economic development.  
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Figure 1 
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Table 1. The Effect of Aid on Growth, Conditional on Policy  
(Replication Results for Burnside and Dollar and Easterly, 
Levine, Roodman) 
 1 2 
Foreign Aid 
 

-.021 

(.164) 
.196 

(.262) 
Policy 
 

.712*** 

(.196) 
1.218*** 

(.221) 
Foreign Aid * Policy 
 

.186*** 

(.071) 
-.149 

(.137) 
Initial GDP per capita (log) 
 

-.600 
(.586) 

-.396 
(.373) 

Ethnic Fractionalization 
 

-.423 
(.748) 

-.012 
(.691) 

Assassinations 
 

-.449* 

(.268) 
-.368 

(.257) 
Ethnic * Assassinations .792* 

(.455) 
.182 

(.635) 
Sub Saharan Africa 
 

-1.872** 

(.777) 
-1.680*** 

(.548) 
East Asia      1.307** 

(.596) 
1.179** 

(.507) 
Institutional Quality .687*** 

(.176) 
.312** 

(.123) 
M2/GDP 
 

.012 
(.015) 

.001 
(.012) 

Constant 3.391 

(4.25) 
3.028 

(2.696) 
   
R Squared .39 .33 
F Statistic 16.76*** 13.76*** 

Observations 270 345 
Notes. All regressions estimated with OLS.  Robust standard errors 
in parentheses.  Regression 1 replicates Burnside and Dollar, 
Table 4 regression 5, p.856.  Regression 2 replicates Easterly, 
Levine, Roodman’s replication of regression 1 but with additional 
data, Table 1 regression 2, p.7.  ***=p<.01 **=p.05 *=p<.10 
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Figure 2  Effect of Aid Based On Burnside and Dollar’s OLS model 
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Figure 3 The Effect of Aid Based on Burnside and Dollar’s TSLS model 

 
 



 26 

 
 
 

 
 
Table 2. The Effect of Aid on Growth, Conditional on 
Polity 
 1 2 
Foreign Aid 
 

.167 

(.164) 
.040 

(.150) 
Polity 
 

-.073** 

(.035) 
-.007 

(.034) 
Foreign Aid * Polity 
 

.041** 

(.016) 
.002 

(.016) 
Initial GDP per capita (log) 
 

-.600 
(.553) 

-.385 
(.388) 

Ethnic Fractionalization 
 

-.733 
(.683) 

-.163 
(.722) 

Assassinations 
 

-.373 

(.294) 
-.299 

(.260) 
Ethnic * Assassinations .551 

(.541) 
-.036 

(.698) 
Sub Saharan Africa 
 

-2.313*** 

(.745) 
-1.762*** 

(.612) 
East Asia      2.545** 

(.549) 
2.539*** 

(.508) 
Institutional Quality .761*** 

(.188) 
.447*** 

(.133) 
M2/GDP 
 

-.013 
(.015) 

.011 
(.012) 

Constant 4.211 

(4.04) 
3.821 

(2.874) 
   
R Squared .33 .39 
F Statistic 13.70*** 10.58*** 

Observations 307 343 
Notes. All regressions estimated with OLS.  Robust standard 
errors in parentheses.  Regression 1 uses Burnside and Dollar 
sample; Regression 2 uses Easterly, Levine, and Roodman 
sample. Period dummy variables included.  ***=p<.01 **=p.05 
*=p<.10 
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Figure 4  The Effect of Aid using Burnside and Dollar Sample, OLS  
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Figure 5  The Effect of Aid Using Easterly, Levine, and Roodman’s Sample 
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Table 3. Regression results substituting Protestant 
missionary for policy 
 1 2 
Foreign Aid 
 

.042 

(.324) 
-.079 

(.328) 
Missionary 
 

-.063 

(.066) 
-.037 

(.038) 
Foreign Aid * Missionary 
 

.029 

(.043) 
.004 

(.016) 
Initial GDP per capita (log) 
 

.037 
(.671) 

-.016 
(.525) 

Ethnic Fractionalization 
 

-.715 
(.988) 

-1.15 
(1.38) 

Assassinations 
 

-.245 

(.339) 
-.478 

(.52) 
Ethnic * Assassinations .305 

(.905) 
.527 

(1.13) 
Sub Saharan Africa 
 

-1.78** 

(.925) 
-.669 

(.993) 
East Asia      2.485** 

(.849) 
2.573*** 

(.815) 
Institutional Quality .663** 

(.293) 
.335** 

(.158) 
M2/GDP 
 

.016 
(.020) 

.019 
(.018) 

Constant -1.773 

(5.313) 
.637 

(4.089) 
   
R Squared .54 .44 
F Statistic 5.56*** 4.68*** 

Observations 53 55 
Notes. All regressions estimated with OLS.  Robust standard 
errors in parentheses. .  Regression 1 uses Burnside and Dollar 
sample; Regression 2 uses Easterly, Levine, and Roodman 
sample. ***=p<.01 **=p.05 *=p<.10 
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Figure 6 
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Figure 7 
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Figure 8 Frequency Distribution of “Numbers of Missionaries per 100, 000 
population”  
 

 



 33 

Table 4 The Effect of Missionaries and Foreign Aid on Avg. Annual Growth (1970-1997) 

 (1) (2) (3) (4) 
Ln(Missionaries per 100,00 in1925) 0.239∇ 0.118 0.089 0.006 
 (0.140) (0.143) (0.171) (0.186) 
Aid -0.320 -0.329 -0.340 -0.283 
 (0.123)* (0.127)* (0.134)* (0.200) 
British Colonial Heritage  0.803 0.715  
  (0.445) (0.418)  
Landlocked    0.376  
   (0.545)  
Island Nation   0.651  
   (0.580)  
Latitude   0.020  
   (0.026)  
Polity    0.061 
    (0.053) 
Constant 1.784 1.645 1.192 1.934 
 (0.436)** (0.459)** (0.575)* (0.507)** 
Observations 99 99 99 86 
R-squared 0.08 0.10 0.12 0.07 
Robust standard errors in parentheses     
∇significant at 10%; * significant at 5%; 
** significant at 1% 
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Table 5 The Effect of Missionaries and Aid on real per capita Income (1970-1997) 

 (1) (2) (3) (4) 
 Change in GDP per Capita (rgdpch) 

 
Ln(Missionaries per 100,00 in1925) 342.526 382.138 278.847 222.922 
 (86.233)** (84.606)** (95.180)** (101.928)* 
Aid -539.454 -536.486 -470.758 -481.390 
 (104.641)** (104.769)** (111.259)** (145.584)** 
British Colonial Heritage  -269.938 -273.408 -202.882 
  (384.340) (351.873) (456.445) 
Landlocked    -497.120 -470.272 
   (266.846) (290.792) 
Island Nation   825.980 912.259 
   (568.533) (864.981) 
Latitude   27.974 28.218 
   (16.757) (17.541) 
Polity    2.647 
    (53.990) 
Constant 2,748.622 2,795.395 2,265.992 2,280.292 
 (279.687)** (266.090)** (421.347)** (536.516)** 
Observations 97 97 97 86 
R-squared 0.28 0.29 0.35 0.33 
Robust standard errors in 
parentheses 

    

* significant at 5%; ** significant at 
1% 
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