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Abstract
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its affiliated organizations, or those of the Executive Directors of the World Bank or the governments they represent.

Policy Research Working Paper 9781

Recent work draws attention to the fragility of domestic 
tax revenues—a vital resource for the developing world—to 
illicit financial flows. To cope with two major challenges 
in the illicit financial flows–tax revenues relationship—
related to the mere illicit financial flows measurement and 
reverse causality—this paper exploits the Financial Action 
Task Force data using an impact assessment analysis. Esti-
mations reveal a significant tax revenue loss in countries 
associated with important illicit financial flows with respect 
to comparable countries without important illicit finan-
cial flows. Moreover, this causal effect—estimated as being 

economically meaningful—is supported by a large robust-
ness section, and in particular remains unchanged when 
using several “doubly robust” estimators. Lastly, it unveils 
heterogeneities in the impact of illicit financial flows on 
tax revenues, related to the type of tax—a significant loss 
for indirect but not for direct taxes—and the considered 
environment. Therefore, policies combating illicit financial 
flows—for example, by developing institutions or a sound 
financial system, as shown by the estimations—may provide 
additional tax revenues for the developing world.

This paper is a product of the Office of the Chief Economist, Africa Region. It is part of a larger effort by the World Bank 
to provide open access to its research and make a contribution to development policy discussions around the world. Policy 
Research Working Papers are also posted on the Web at http://www.worldbank.org/prwp. The authors may be contacted 
at psawadogo2@worldbank.org. 
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I. Introduction 

Domestic tax revenues are a vital resource for the developing world. By contributing to the 

financing of investments in education, health, and various types of infrastructure (such as 

electricity, roads, ports, highways), they can be a crucial source of economic development (see 

e.g. Calderón & Servén, 2004). Given their importance, a recent strand of literature investigates 

their fragility notably with respect to illicit financial flows (IFFs), which—by reducing the tax 

base—can be a potential major source of domestic revenue losses for developing countries (see 

e.g. Kar & Cartwright-Smith, 2008, 2010; Kar & LeBlanc, 2013; Ndikumana & Boyce, 2003, 

2011, 2012).‡ 

The goal of the present paper is to investigate precisely the link between IFFs and 

domestic tax revenues mobilization. Shedding light on this issue is of primary importance, 

given the magnitude of IFFs: according to Kar & Spanjers (2015), developing countries illicitly 

lost around 800 billion USD per year over the period 2004-2013, namely above the yearly net 

FDI inflows (nearly 650 billion USD), remittances (around 350 billion USD), or official 

development assistance inflows (ODA, around 82 billion USD). However, analyzing the 

IFFs—tax revenues relationship raises at least two major challenges. 

First—from an empirical perspective—IFFs are viewed as “funds that are illegally 

earned, transferred, or utilized” (Global Financial Integrity, 2015).§ However, since they stem 

from various sources such as corruption (embezzlement, bribery, and theft), criminal activities 

(drug and human smuggling, bootlegging, etc.), and international trade (export under-invoicing 

and import over-invoicing),** defining IFFs is not straightforward—as indicated by the existing 

debate around this concept both in academia (see e.g. Reuter & Truman, 2004; Baker, 2005) 

and in international institutions (see the discussion in Forstater, 2018). Therefore, given the 

conclusions of Buchanan (2004) who—after examining the money laundering process and the 

global efforts to address it—suggests that there is no specific methodology to estimate it, 

different authors use various sources and analytical methodologies to estimates the value of 

IFFs (see e.g. Kar & Cartwright-Smith, 2008; 2010; Kar & Freitas, 2011; Ndikumana & Boyce, 

 
‡ Such concerns are echoed in the 2030 Agenda for Sustainable Development (SDGs, 2015): the 16th goal (Promote 
Just, Peaceful and Inclusive Societies) refers to targets designed to “Significantly reduce illicit financial and arms 
flows, strengthen the recovery and return of stolen assets and combat all forms of organized crime by 2030” (the 
4th target) and to “Strengthen relevant national institutions, including through international cooperation, for 
building capacity at all levels, in particular in developing countries, to prevent violence and combat terrorism and 
crime” (the 11th target). 
§ This definition is broader than the operational description by Kar (2011), who defines IFFs as “the cross-border 
transfer of the proceeds of corruption, trade in contraband goods, criminal activities, and tax evasion”. 
** For example, trade misinvoicing is used to evade taxes by circumventing customs duties, goods & services taxes, 
VAT, excise taxes, income taxes, and so forth. 
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2011). As a result, econometric estimations of the effects of IFFs on tax revenues could be 

criticized for their lack of external validity related to the contingency of IFFs data on a given 

definition and/or methodology. Second—from a methodological perspective—the effect of 

IFFs on tax revenues may be subject to endogeneity issues arising (in addition to measurement 

errors related to the mere IFFs’ definition) from reversed causality. Indeed, poor fiscal 

institutions can result—aside from low collecting rates and therefore low tax revenues—into 

poor fiscal control and enforcement that may ultimately favor IFFs. 

Addressing these issues looks like an unfeasible task, given that it requires finding time-

varying reliable instruments for a variable whose mere measurement may be unreliable. 

Consequently, in this paper we adopt a different perspective that exploits the fact that combating 

IFFs requires compliance with international standards, as defined by the Financial Action Task 

Force (FATF) recommendations on domestic tax revenue mobilization.†† The FATF 

recommendations formulate a comprehensive and consistent regulatory framework that has 

been endorsed and recognized since 2003 by more than 180 countries as the international 

standard for anti-money laundering (AML) and countering the financing of terrorism (CFT). 

Conversely, the lack of compliance with these recommendations is considered as a serious 

signal for not combating IFFs, and is made visible through the inclusion of such countries on 

the FATF “blacklist”. Therefore, we develop an impact assessment analysis in which the 

presence of a country on the FATF list is considered as a “treatment” variable signaling the 

presence of major IFFs, i.e. a Non-Cooperative country, as opposed to Cooperative countries 

that are not on the FATF list. Of course, since being on the FATF list can hardly be seen as a 

random event, we draw upon appropriate techniques in order to make this event exogenous 

conditional upon a wide set of covariates that may influence the decision of becoming a listed 

country. 

Our results are as follows. First, propensity score matching estimations reveal that 

countries on the FATF list experience significantly lower tax revenues with respect to 

comparable countries that are not on this list. This causal effect is economically meaningful, as 

the tax revenue loss—estimated always above 2 GDP percentage points—represents between 

one-third and almost half of the standard deviation of tax revenues depending on the considered 

estimator. Second, a wide robustness section confirms the soundness of our finding with respect 

to alternative matching estimators (e.g. including several “doubly robust” estimators), the use 

 
†† Created in 1989, the FATF is an international institution that develops and promotes policies to protect the global 
financial system against money laundering, terrorist financing, and the financing of proliferation of weapons of 
mass destruction. 



 4 

of the system-GMM method as an alternative technique to tackle potential endogeneity, and 

different samples. Third, we reveal important heterogeneities in the effect of being on the FATF 

list on tax revenues, on two grounds. On the one hand, being a Non-Cooperative country is 

particularly damaging for indirect taxes—goods & services taxes, value added taxes, and excise 

taxes—which are reduced by as much as three-fourths of the standard deviation with respect to 

comparable Cooperative countries; while direct taxes are mostly not significantly affected, with 

the notable exception of the fairly distortive social contributions that are significantly higher in 

Non-Cooperative countries (possibly as a—ultimately modest—solution to compensate for the 

large loss of indirect taxes). On the other hand, estimations based on the control function 

approach reveal that the effect of being on the FATF list on tax revenues may change in various 

environments. In particular, the tax revenues gap between Non-Cooperative and comparable 

Cooperative countries is reduced by the presence of good institutions—which may improve tax 

collection—or a large finance sector that provides credits—which, by supporting economic 

activity, may increase the tax base. 

Altogether, our findings unveil a damaging and sizeable causal effect of IFFs on 

domestic tax revenues mobilization. A straightforward policy implication is that developing 

countries could improve their domestic revenue mobilization by combating IFFs. Our 

sensitivity analysis offers some directions in this way: improving the quality of institutions or 

developing a sound financial system may be a way to overcome the detrimental effects of IFFs 

and foster domestic tax revenue mobilization. 

The rest of the paper is organized as follows. Section II discusses the related literature, 

Section III presents the data, Section IV describes the methodology, Section V reports the main 

results, Section VI confirms their robustness, Section VII compares the effect of IFFs on 

indirect and direct tax revenues, Section VIII provides a sensitivity analysis that unveils some 

channels in the effect of IFFs on tax revenues, and Section IX discusses the implications of our 

findings from the broad economic development perspective, and concludes the paper. 

 

II. Related literature 

According to the neoclassical theory, financial movements are the result of rational portfolio 

decisions by economic agents, related to macroeconomic conditions such as exchange rate 

duality, public sector indebtedness, or political stability (Dooley, 1988). In developing 

countries, a large empirical literature discusses the determinants of financial flows, with a 

particular focus on the macroeconomic environment (Dooley, 1988; Pastor, 1990; Boyce, 1992; 

Lensink et al., 1998; Ndikumana & Boyces, 2003; Brada et al., 2013) and the political 
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circumstances (Khan & Haque, 1985; Cuddington, 1986; Alesina & Tabellini, 1989). However, 

recent voices (see e.g. Purcell & Rossi, 2019; IMF, 2020) suggest that an important determinant 

of financial flows may have been largely underexplored—namely, outflows resulting from an 

illicit appropriation, such as theft, plundering of public resources, corruption, trade mispricing, 

and so forth. 

According to our knowledge, only few contributions investigate the illicit part of 

financial transfers. Regarding their (i) determinants, Kar (2011) argues that IFFs are influenced 

by macroeconomic factors (fiscal deficit, exchange rate, inflation, real GDP growth, real rate 

of return, and external debt), structural factors (“un”-inclusive growth, international trade, and 

reforms), and institutional factors (corruption, informal economy, business environment, and 

political instability). In particular, Kar & Freitas (2011) suggest that the decrease of IFFs from 

developing countries just after the Great Recession is triggered by the collapse of international 

trade, Pérez et al., (2012) highlight a central role for FDI in facilitating illicit money flows, and 

Holzenthal (2017) points out that financial crime increases in the aftermath of political and 

economic changes. 

Consequently, some contributions try to assess the (ii) consequences of IFFs. In early 

works on the macroeconomic implications of money laundering, Tanzi (1996) and Quirk (1997) 

show that money laundering affects the international allocation of resources and the stability of 

the international financial system, as well as currency and money balances, and economic 

growth (see also Buchanan, 2004). More recently, Ndikumana & Boyce (2012) underscore that 

the absence of illicit funds in the African continent would increase the capital stock and GDP 

per capita by as much as 60% and 15% respectively.‡‡ 

Finally, some studies investigate (iii) policies that may mitigate the consequences of 

IFFs. Verdugo-Yepes (2011) finds that while the quality of the domestic regulatory framework 

boosts compliance with anti-money laundering (AML) and combating the financing of 

terrorism (CFT), an opposite effect is found for corruption (and no effects of financial depth or 

country openness, among others). In addition, as explained by Ajayi & Ndikumana (2015), 

although rooted in governance, the persistence of IFFs depends on both domestic and 

international actors, and therefore on the international political economy and the structure and 

functioning of global financial, legal, and political organizations; as such, by eroding 

governance, grand corruption is a key explanation of the IFFs-governance nexus. 

 
‡‡ Relatedly, the African Tax Administration Forum states that—since around one third of Africa’s wealth is held 
abroad—tax authorities are deprived by resources that could be used to reduce inequalities. 
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With respect to this literature, our paper is mostly linked with the contributions in the 

strands of literature described in (ii) and (iii), as follows. First, our main focus is on the 

consequences of IFFs in terms of tax revenues; in particular, this will require mobilizing 

information from the studies presented in (i), since our impact assessment analysis contrasts 

Non-Cooperative countries (i.e. that do not cope with international standards on combating 

IFFs) with Cooperative countries that present comparable characteristics including in terms of 

IFFs determinants.§§ Second, a sensitivity analysis explores the possible heterogeneity of the 

effect of IFFs on tax revenues in various environments; as such, we are interested in policies 

that may help mitigate the potentially-detrimental effect of IFFs on tax revenues. 

 

III. Data 

Based on IFFs data availability our study covers 58 developing and emerging countries during 

the period 2004-2013. Data on tax revenues comes from the International Centre for Tax and 

Development’s (ICTD) Government Revenue Dataset (GRD) and the IMF’s tax revenue 

dataset, and data on the treatment variable comes from the Financial Action Task Force (FATF). 

The remaining variables come from various sources including the World Bank Group (World 

Development Indicators and Worldwide Governance Indicators), the IMF World Economic 

Outlook (WEO), the Global Financial Integrity (GFI), ICRG, Kose et al. (2017) database, and 

Chinn & Ito (2006) index of capital openness. Our sample consists of 17 Non-Cooperative and 

41 Cooperative countries (see Table A1 in the Online Appendix). 

Simple descriptive statistics that compare countries before and after their inclusion in 

the FATF list reveal the following.*** First, Figure 1a shows that the inclusion of countries in 

the FATF (i.e. Non-Cooperative countries) signals a change of the IFFs trend: on average, IFFs 

steeply increase—from 0.41% to 2.38%—compared with the counterfactual decrease for the 

countries that are not on the list (i.e. the Cooperative countries). Second, as shown by Figure 

1b, including countries in the FATF list equally signals a change in the trend of tax revenues: 

on average, these resources are preserved in Cooperative countries (around 16%), while they 

dramatically fall (from 18.23% to 13.94%) in Non-Cooperative countries. Although these 

 
§§ As such, our analysis equally contributes to the substantial literature on the determinants of tax revenues (see 
e.g. the classical contributions of Lotz and Morss, 1967; Tait et al., 1979; or Tanzi, 1992, and the more recent work 
of Gupta, 2007; or Bird et al., 2008). According to this literature, the main determinants of tax revenues include 
income, international trade, agriculture share, natural resources, foreign debt, and particularly the quality of 
institutions. 
*** The cut-off dates for non-cooperative countries are the years of their inclusion in the FATF list. The cut-off 
date for cooperative countries is the mid-year period between the first year when a country is included on the FATF 
list (2004 in our sample) and the sample end year (2013), as in Miskin & Schmidt-Hebbel (2007). 
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simple statistics should by no means be considered as reflecting a causal effect,††† they do not 

go against a correlation between the inclusion on the FATF list and weaker tax revenues. 
Figure 1. Tax revenue and IFFs before vs after inclusion in FATF list of Non-Cooperative countries 

(a) Average IFFs (b) Average Non-resources Tax revenue 

  
 

IV. Methodology 

To evaluate the impact of being a country on the FATF list (i.e. the treatment) on tax revenues 

(i.e. the outcome), we compute the Average Treatment on the Treated (ATT) 

[ ] [ ] [ ]111 0101 =−===−= NonCoopYENonCoopYENonCoopYYEATT iiii , (1) 

with 1iY  the value of tax revenues for a country in the FATF list, and 0iY  the value of tax 

revenues in the same country had it not been on the FATF list. Unfortunately, the latter variable 

is not observable, and one convenient solution would be to replace it by the mean value of tax 

revenues in the countries that are not on the FATF list. However, the treatment—being included 

in the FATF list—is probably not random but dictated by some observable factors (political 

institutions, macroeconomic conditions, and so forth) that also determine tax revenues. 

Therefore, as previously pointed out, comparing the mean value of tax revenues between Non-

Cooperative and Cooperative countries can generate a “selection on observables” problem that 

would lead to biased results. 

To address this problem, we compute the ATT by replacing the last term of (1) by the 

average of tax revenues in countries that are not on the FATF list but present a set iX  of 

characteristics comparable with those of countries on the FATF list, namely 

[ ] [ ]iiii XNonCoopYEXNonCoopYEATT ,0,1 01 =−== .    (2) 

 
††† The simple comparison of mean values between Cooperative and Non-Cooperative countries may be biased by 
a “selection on observables” issue—the fact that the treatment (i.e. being a Cooperative country or Not) may not 
be random but depending on some variables. 
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Under the conditional independence assumption,‡‡‡ the ATT capturing the difference in tax 

revenues between Non-Cooperative and Cooperative countries is attributed to differences in the 

treatment—being included or not on the FATF list. Nevertheless, implementing this method 

would be difficult with a large number of X  covariates; thus, following Rosenbaum & Rubin 

(1983), we concentrate all the information in X  into the propensity score (PS) defined as the 

probability of being a Non-Cooperative country conditional on the observables iX , namely: 

( ) ( )ii XNonCoopXp 1Pr == . Under the intuitive common support assumption—requiring the 

existence of comparable control units for each treated unit, ( ) 1<iXp —the ATT finally writes 

( )[ ] ( )[ ]iiii XpNonCoopYEXpNonCoopYEATT ,0,1 01 =−== .   (3) 

Table 1 shows the estimates of propensity scores using a probit model.§§§ We explain 

the probability of being included on the FATF list (i.e. non-compliance with FATF 

recommendations) using a wide set of factors (see Tables A2-A3 in the Online Appendix for 

descriptive statistics, and definitions and sources of all variables). First, higher past IFFs may 

signal that a country ignores international standards for combating IFFs, which increases the 

probability of being included on the FATF list (i.e. being a Non-Cooperative country). Second, 

in addition to eroding the real value of tax revenues (e.g. Tanzi, 1977), a high inflation rate may 

signal macroeconomic imbalances that translate into a higher probability of Non-Cooperation. 

Third, as more open economies can face important sanctions if they do not comply with 

international standards, a higher international trade reduces the probability of Non-Cooperation. 

Fourth, highly-indebted countries may be exposed to “debt intolerance” (Reinhart et al., 2003), 

and are less predisposed to comply with international standards given their fiscal profligacy. In 

the same vein, since it can lead a country to a debt overhang problem, the variable debt service 

is expected to increase the probability of Non-Cooperation. Fifth, better overall economic 

performances captured by real GDP growth are not found to significantly affect the probability 

of Non-Cooperation. Sixth, since the capital is usually invested in sound economies (see e.g. 

Verdugo-Yepes, 2011), higher FDI inflows are associated with a reduction in the probability of 

Non-Cooperation. Seventh, a lower level of economic development, captured by a higher share 

of agriculture in the GDP, is found to be associated with a higher probability of Non-

Cooperation. Eighth, the effect of natural resources is a priori ambiguous since countries with 

 
‡‡‡ This identifying assumption requires that—conditional to the set of observable factors—the outcome (tax 
revenue) is independent of the treatment variable. 
§§§ Caliendo & Kopeinig (2008) state that the choice between logit and probit models is not critical as they usually 
yield similar results; we report that results are indeed comparable when using a logit model. 
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high natural resources may establish sound institutions and increase their compliance with 

FATF recommendations, or—on the opposite—be confronted with various forms of the “Dutch 

disease” (e.g. Sachs & Warner, 1995); in our estimations, the former explanation seems to drive 

a positive impact of natural resources on the probability of Non-Cooperation. Finally, good 

institutions are expected to signal well-governed countries that generally meet their 

commitments regarding the international cooperation against IFFs. As shown by columns [1]-

[6], whenever significant, a better institutional quality—measured by various indexes—is 

associated with a lower probability of Non-Cooperation. Based on propensity scores computed 

from Table 1, we estimate in the following the effect of being on the FATF list on tax revenues. 
Table 1. Probit estimates of the propensity score of being a Non-Cooperative country 

 [1] [2] [3] [4] [5] [6] 
Lag (IFFs) 0.421*** 0.415*** 0.434*** 0.359*** 0.413*** 0.375*** 
 (0.0682) (0.0703) (0.0729) (0.0662) (0.0655) (0.0681) 
L.inflation 0.0229* 0.0211* 0.0204 0.0309** 0.0270** 0.0224* 
 (0.0128) (0.0125) (0.0133) (0.0126) (0.0134) (0.0118) 
Trade -0.00508* -0.00634** -0.00793** -0.00411 -0.00446 -0.00650** 
 (0.00290) (0.00306) (0.00369) (0.00270) (0.00279) (0.00304) 
L.public debt 0.00422* 0.00292 0.00417* 0.00253 0.00420* 0.00432** 
 (0.00221) (0.00216) (0.00229) (0.00238) (0.00217) (0.00216) 
L.debt service 0.0644*** 0.0652*** 0.0741*** 0.0638*** 0.0648*** 0.0639*** 
 (0.0176) (0.0173) (0.0193) (0.0174) (0.0172) (0.0170) 
L.GDP growth 0.0171 0.0187 0.0185 0.0183 0.0149 0.0215 
 (0.0196) (0.0200) (0.0197) (0.0206) (0.0201) (0.0200) 
L.FDI -0.121*** -0.105*** -0.103*** -0.0875** -0.129*** -0.118*** 
 (0.0405) (0.0397) (0.0384) (0.0354) (0.0455) (0.0400) 
L.agriculture 0.0267** 0.0239** 0.0291*** 0.0160 0.0328*** 0.0131 
 (0.0127) (0.0113) (0.0102) (0.0132) (0.0109) (0.0132) 
L.natural resources 0.0457*** 0.0399*** 0.0351** 0.0399*** 0.0509*** 0.0380*** 
 (0.0118) (0.0119) (0.0142) (0.0112) (0.0123) (0.0117) 
Effectiveness -0.214      
 (0.258)      
Law  -0.557**     
  (0.273)     
Voice   -0.401*    
   (0.229)    
Stability    -0.441***   
    (0.153)   
Regulatory     0.0686  
     (0.203)  
Corruption      -0.801** 
      (0.327) 
Constant -5.102*** -5.094*** -5.112*** -4.788*** -5.094*** -4.771*** 
 (0.717) (0.743) (0.722) (0.706) (0.703) (0.725) 
N 419 419 419 419 419 419 
Pseudo R2 0.300 0.312 0.309 0.315 0.298 0.318 

Note: Standard errors in parentheses. *p<0.10, **p<0.05, ***p<0.01. 
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V. Results 

Capitalizing on existing studies (e.g. Lin & Ye, 2007; Tapsoba, 2012), we compare tax revenues 

in Non-Cooperative and Cooperative countries—matched based on their propensity scores—

using various matching methods: the Nearest-Neighbor (NN) matching, the Radius matching—

with a large (r=0.05), a medium (r=0.01), and a small (r=0.005) radius, the regression-adjusted 

Local Linear matching (Heckman et al., 1998), and the Kernel matching. 

Estimations of the ATT are reported in Table 2. Before presenting our main results, we 

report at the bottom of the table several tests to evaluate the quality of our fitting. First, we 

check if our estimations are affected by an eventual hidden bias arising from unobservables 

(Rosenbaum, 2002). The value of the Rosenbaum sensitivity test—performed at the common 

5% significance level—is around 1.5, namely above the value used by other studies to conclude 

to the lack of such a hidden bias (for example, Guerguil et al., 2017, conclude with values 

around 1.2). Second, following Rosenbaum & Rubin (1985), the high p-values of the 

standardized bias confirm the statistical equality between the means of the various observed 

variables among countries from the treated and the control group. Finally, the low values of the 

pseudo R2 reveal that our matching procedure leads to balanced scores (see Sianesi, 2004). 

Altogether, these results support the conditional independence assumption and the common 

support assumption. 

Given the quality of our estimations, we can now discuss our main results reported in 

the top part of Table 2. As illustrated by line [1], all eight ATTs are significant and negative 

irrespective of the matching method. Consequently, we reveal that being a Non-Cooperative 

country—included on the FATF list—is associated on average with significantly lower tax 

revenues, between—in absolute value— 2.066 (2-Nearest Neighbor Matching) and 2.778 

(Local Linear Regression Matching) percentage points. Moreover, this effect is economically 

meaningful, as it represents between one-third and almost half of the standard deviation of our 

measure of tax revenues (which is slightly above 6, see Table A2 in the Online Appendix). 

Finally, as shown by lines [2]-[6], using different measures of institutional quality does not 

affect ATTs, who remain significant and negative in all cases, with an adverse effect climbing 

up to (in absolute value) 3.589 percentage points (1-Nearest Neighbor Matching, line [4]). 
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Table 2: Matching results 
 1-Nearest 2-Nearest 3-Nearest  

Radius Matching 
Local  

Treatment Variable: Neighbor Neighbor Neighbor Linear Kernel 
Non-Cooperation Matching Matching Matching  Regression Matching 
    r=0.005 r=0.01 r=0.05 Matching  
 Dependent variable: Tax revenues 
[1] Average Treatment on the Treated (ATT) -2.181* -2.066** -2.061** -2.260** -2.382*** -2.508*** -2.778*** -2.495*** 

Using Government Effectiveness (1.164) (0.979) (0.968) (0.893) (0.836) (0.742) (0.795) (0.760) 
Number of observations 513 513 513 513 513 513 513 513 
Number of Treated observations 104 104 104 104 104 104 104 104 
Number of Control observations 409 409 409 409 409 409 409 409 
 Robustness checks 
[2] Using Rule of Law -2.364** -2.779** -2.840** -3.062*** -3.068*** -2.784*** -2.968*** -2.779*** 
 (1.201) (1.139) (1.129) (0.838) (0.870) (0.802) (0.759) (0.812) 
[3] Using Voice and Accountability -2.032* -2.162** -2.333** -2.484*** -2.450*** -2.484*** -2.751*** -2.492*** 
 (1.064) (0.981) (0.961) (0.843) (0.773) (0.711) (0.739) (0.702) 
[4] Using Control of Corruption -3.589*** -3.355*** -2.928*** -2.763*** -2.849*** -2.570*** -2.778*** -2.586*** 
 (1.213) (1.125) (1.108) (0.964) (0.798) (0.753) (0.865) (0.807) 
[5] Using Regulatory Quality -2.718** -2.463** -2.313** -2.508*** -2.564*** -2.625*** -2.831*** -2.587*** 
 (1.211) (1.000) (1.079) (0.909) (0.822) (0.767) (0.776) (0.751) 
[6] Using Political Stability -2.612** -2.556** -2.812** -2.956*** -2.901*** -2.871*** -2.892*** -2.847*** 
 (1.237) (1.112) (1.151) (0.904) (0.865) (0.858) (0.911) (0.834) 
Rosenbaum bounds sensitivity tests 1.2 1.3 1.3 1.5 1.6 1.7 1.9 1.7 
Standardized biases (p-value) 0.21 0.33 0.56 0.76 0.78 0.94 0.21 0.94 
Pseudo R2 0.04 0.03 0.02 0.01 0.01 0.01 0.04 0.01 

Note: Standard errors in parentheses computed using 500 bootstrap replications. *p<0.10, **p<0.05, ***p<0.01. 
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VI. Robustness 

We explore the robustness of our main finding with respect to three important issues: (i) 

different methods to perform the matching, (ii) a different way to tackle potential endogeneity, 

and (iii) different samples. 

 

6.1. Alternative matching methods 

In our benchmark analysis, we draw upon propensity score matching to evaluate the effect of 

being in the FATF list on tax revenues. Alternatively, we estimate this effect using various 

matching methods, whose presentation below is based on Cattaneo (2010), Drukker (2016), and 

Heß (2017). First, the bias corrected matching estimator (see Abadie and Imbens, 2011) 

combines matching—in order to match each treated unit with the unit with the closest 

propensity score—and regression—in order to mitigate a potential bias that may survives due 

to imbalances in the covariates. Second, regression adjustment (RA) controls for the estimated 

propensity scores in a linear regression that is used to estimate treatment effects. Third, the 

inverse probability weighted estimator (IPWE) explores the idea that more rare observations in 

the treated (control) group relative to observations in the control (treated) group—with respect 

to a covariate—provide good counterfactual information and should therefore receive larger 

weights (i.e. by creating a pseudo-population) when the matching is performed. Fourth, the 

augmented inverse probability weighted estimator (AIPWE) augments the IPWE estimator with 

a regression analysis—making it a “doubly robust” estimator that still leads to consistent 

estimations results if either the treatment or the outcome model is misspecified. Fifth, the 

inverse-probability weighted regression adjustment (IPWRA) “doubly robust” estimator draws 

upon inverse-probability weights—based on the coefficients of a regression—to calculate the 

means of the treatment-specific predicted outcomes. 

As illustrated by Table 3, irrespective of the alternative method considered all five 

estimated ATT are significant and negative. Moreover, the size of the effect is estimated 

between (in absolute value) 2.1 (regression adjustment) and 2.5 (AIPW) percentage points, 

namely comparable with our benchmark findings. Finally, accounting for alternative measures 

of institutions in the bottom part of Table 3 leads to comparable conclusions. Consequently, the 

significant loss of tax revenues in Non-Cooperative countries with respect to comparable 

Cooperative countries is robust to the use of alternative matching methods. 
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Table 3. Matching results—alternative matching estimators 
 
Treatment Variable: 
Non-Cooperation 
 

Bias Augmented Inverse- Inverse- Regression 
Corrected Inverse- Probability Probability Adjustment 
Matching Probability Weighted Weighting  

 Weighting Regression   
  Adjustment   

ATT -2.408*** -2.492*** -2.445*** -2.366*** -2.113*** 
 (0.459) (0.553) (0.672) (0.713) (0.647) 
Number of observations 513 513 513 513 513 
N. obs. for the Control group 409 409 409 409 409 
N. obs. for the Treated group 104 104 104 104 104 
 Robustness checks 
[1] Using Rule of Law -1.841*** -2.805*** -2.335*** -2.183*** -1.987*** 
 (0.482) (0.549) (0.674) (0.711) (0.635) 
[2] Using Control of Corruption -2.361*** -2.530*** -2.235*** -2.172*** -1.935*** 
 (0.460) (0.533) (0.701) (0.735) (0.659) 
[3] Using Regulatory Quality -2.647*** -2.687*** -2.278*** -2.118*** -1.910*** 
 (0.449) (0.598) (0.670) (0.701) (0.632) 
[4] Using Political Stability -1.937*** -2.355*** -1.745*** -1.692** -1.665*** 
 (0.537) (0.636) (0.669) (0.690) (0.611) 
[5] Using Voice and Accountability -2.524*** -3.002*** -2.357*** -2.430*** -2.089*** 
 (0.495) (0.560) (0.620) (0.667) (0.615) 

Note: Standard errors in parentheses computed using 500 bootstrap replications. *p<0.10, **p<0.05, ***p<0.01. 
 

6.2. A different look at endogeneity 

The use of propensity score matching and—as illustrated by the previous subsection—of 

alternative matching methods revealed a robust effect of our treatment—being included on the 

FATF list—on tax revenues. Such an event analysis is an appealing way to estimate a causal 

effect in the absence of robust external instrumental variables. However, an alternative way to 

control for possible endogeneity in the effect of IFFs on tax revenues is to use the System-

GMM method coined by Blundell & Bond (1998) that draws upon internal instrumental 

variables—it instruments the variables using their lagged values as instruments. 

Following the recent literature (see e.g. Combes et al., 2018), when applying System-

GMM we restrict and collapse the instrument set to avoid the proliferation of instruments 

(Roodman, 2009) and we correct standard errors for the finite sample bias (Windmeijer, 2005). 

As illustrated by the bottom part of Table 4, in addition to an appropriate number of instruments 

(namely, lower than the number of cross-sections), the Hansen J-test does not reject the null 

hypothesis that our instruments are valid (i.e. uncorrelated with the error term). Next, the AR(2) 

test showing the absence of second-order autocorrelation of the error term supports the quality 

of our fitting. Moreover, the fairly large lagged coefficient of tax revenues (see the top of Table 

4) supports our use of a System-GMM model to cope with the important persistence of tax 

revenues. In addition, whenever significant control variables present the expected sign, namely 

a positive effect of trade and GDP growth. 
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Table 4. IFFs and tax revenues—System-GMM estimations 
 [1] [2] [3] [4] [5] [6] 
Lag (tax) 0.789*** 0.814*** 0.856*** 0.805*** 0.817*** 0.831*** 
 (0.198) (0.132) (0.129) (0.130) (0.150) (0.134) 
Illicit Financial Flows -0.766** -0.753** -0.891*** -0.678** -0.641** -0.733** 
 (0.379) (0.336) (0.312) (0.305) (0.317) (0.313) 
Inflation 0.0120 0.00424 0.00752 0.00899 -0.000730 0.00912 
 (0.0323) (0.0213) (0.0230) (0.0210) (0.0197) (0.0227) 
Trade 0.0527** 0.0473*** 0.0508*** 0.0406*** 0.0474*** 0.0452*** 
 (0.0215) (0.0159) (0.0171) (0.0153) (0.0136) (0.0156) 
Public debt -0.000796 -0.00793 -0.00629 -0.00658 -0.00883 -0.00584 
 (0.0109) (0.00707) (0.00747) (0.00686) (0.00771) (0.00750) 
Debt service 0.0523 0.0670 0.0563 0.0548 0.0629 0.0582 
 (0.0694) (0.0474) (0.0564) (0.0403) (0.0404) (0.0504) 
GDP growth 0.0781** 0.0553** 0.0677** 0.0585** 0.0546** 0.0609** 
 (0.0344) (0.0268) (0.0309) (0.0283) (0.0275) (0.0293) 
Impact 2.070 0.844 0.935 0.919 0.858 0.799 
 (1.590) (0.786) (0.821) (0.675) (0.527) (0.691) 
Effectiveness 0.410      
 (1.239)      
Corruption  0.200     
  (0.886)     
Law   -0.0467    
   (0.849)    
Voice    0.697   
    (0.597)   
Stability     -0.297  
     (0.577)  
Regulatory      0.348 
      (0.826) 
Constant 4.420 5.093* 4.909* 5.254** 4.020 4.688 
 (5.966) (2.619) (2.784) (2.430) (2.694) (2.902) 
N 485 485 485 485 485 485 
AR1 test p-value 0.050 0.063 0.060 0.064 0.067 0.061 
AR2 test p-value 0.746 0.740 0.829 0.721 0.670 0.766 
Hansen test p-value 0.645 0.708 0.732 0.726 0.804 0.666 
Number of groups 57 57 57 57 57 57 
Number of instruments 34 43 43 43 43 43 

Note: Standard errors in parentheses. *p<0.10, **p<0.05, ***p<0.01. 
 

Finally, regarding the main result, column [1] of Table 4 shows that the effect of the 

variable illicit financial flows is negative and significant. Since this variable is computed as a 

dummy variable equal to 1 if a country is Non-Cooperative and to 0 otherwise, our estimations 

suggest that on average Non-Cooperative countries present significantly lower tax revenues 

compared with Cooperative countries. Given the dynamic setup, the loss of tax revenues is 

estimated at (in absolute value) around 0.77 percentage point in the short run, and at around 

3.35 percentage points in the long run—comparable with the magnitude of our matching 

estimations. Consequently, System-GMM estimations support the causal effect of being on the 

FATF list on tax revenues outlined by our treatment analysis. 
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6.3. Different samples 

Finally, in addition to different methods, we now look at the robustness of our main findings 

when using different samples. Noting that the various tests reported in Table 5 support the 

quality of our propensity score matching estimations, our results are as follows. First, to reduce 

the influence of the Great Recession we drop the year 2009. As illustrated by line [1] in Table 

5, the eight estimated ATTs are all significant and negative, consistent with our benchmark 

findings. Second, comparable results arise when we drop the years before 2006 to abstract of 

the saving glut period (see line [2]). Third, if we disregard—given their sometimes particular 

macroeconomic and political conditions—former communist countries (line [3]) and former 

USSR countries (line [4]), the magnitude of the negative effect is higher (in absolute) value—

a revenue loss of up to 5 percentage points. Fourth, dropping fuel exporters leaves ATTs 

negative and significant irrespective of the matching method (line [5]). Fifth, estimations on 

lines [6] and [7] show that the unfavorable effect of being on the FATF list on tax revenues is 

not driven by observations in countries with high external debt (i.e. above 90% in ratio of GDP) 

or high inflation episodes (i.e. inflation rates above 40%). Lastly, ATTs remain negative and 

significant when excluding countries from monetary unions (line [8]). Consequently, our main 

findings are unaffected by the use of different alternative samples. 

To summarize, the robustness analysis supports our benchmark findings: compared with 

cooperative countries, countries that do not comply with international standards against 

international illicit flows present on average significantly lower tax revenues. Given the 

soundness of this result, we investigate in the following its sensitivity in various contexts. 
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Table 5. Matching results—alternative samples 
 1-Nearest 2-Nearest 3-

Nearest 
 

Radius Matching 
Local  

Treatment Variable: Neighbor Neighbor Neighbor Linear Kernel 
Non-Cooperation Matching Matching Matchin

g 
 Regression Matching 

    r=0.005 r=0.01 r=0.05 Matching  
DEPENDENT VARIABLE: TAX REVENUES 

  
[1] ATT -2.905** -2.459** -2.804*** -2.612*** -2.580*** -2.387*** -2.681*** -2.418*** 
Dropping 2009 (1.140) (1.167) (1.087) (0.961) (0.864) (0.829) (0.814) (0.844) 
Treated/Control/Total obs. 94/364/458 94/364/458 94/364/458 94/364/458 94/364/458 94/364/458 94/364/458 94/364/458 
Rosenbaum bounds sensit. 1.6 1.6 1.8 1.6 1.7 1.7 1.8 1.7 
Stand. biases (p-value)  0.23 0.41 0.52 0.77 0.82 0.84 0.23 0.84 
Pseudo R2 0.04 0.03 0.02 0.02 0.01 0.01 0.04 0.01 
         
[2] ATT -3.423*** -3.267*** -2.657** -3.095*** -2.582** -2.806*** -2.880*** -2.829*** 
Dropping Sav. glut 
period 

(1.289) (1.241) (1.122) (1.143) (1.040) (0.879) (0.929) (0.915) 

Treated/Control/Total obs. 75/276/351 75/276/351 75/276/351 75/276/351 75/276/351 75/276/351 75/276/351 75/276/351 
Rosenbaum bounds sensit. 1.4 1.8 1.9 1.7 1.6 1.9 1.9 1.9 
Stand. biases (p-value) 0.58 0.95 0.96 0.74 0.88 0.97 0.58 0.97 
Pseudo R2 0.03 0.01 0.01 0.02 0.01 0.01 0.03 0.01 
         
[3] ATT -5.241*** -5.266*** -5.153*** -4.762*** -4.561*** -4.644*** -4.837*** -4.695*** 
Dropping Ex-Communist (1.251) (1.202) (1.059) (1.096) (0.962) (0.854) (0.787) (0.846) 
Treated/Control/Total obs. 76/371/447 76/371/447 76/371/447 76/371/447 76/371/447 76/371/447 76/371/447 76/371/447 
Rosenbaum bounds sensit. 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 

Stand. biases (p-value) 0.22 0.71 0.70 0.97 0.99 0.99 0.22 0.99 
Pseudo R2 0.05 0.02 0.02 0.01 0.05 0.05 0.05 0.05 

         
[4] ATT -5.120*** -4.421*** -4.343*** -4.131*** -4.086*** -4.048*** -4.214*** -4.077*** 
Dropping Ex URSS (1.071) (1.019) (0.955) (0.856) (0.758) (0.727) (0.723) (0.661) 
Treated/Control/Total obs. 85/361/446 85/361/446 85/361/446 85/361/446 85/361/446 85/361/446 85/361/446 85/361/446 
Rosenbaum bounds sensit. 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
Stand. biases (p-value) 0.81 0.82 0.76 0.71 0.72 0.91 0.81 0.91 
Pseudo R2 0.01 0.01 0.02 0.02 0.02 0.01 0.01 0.01 
         
[5] ATT -3.504*** -3.397*** -3.025*** -3.421*** -3.746*** -3.429*** -3.390*** -3.446*** 
Dropping Fuel exporters (0.949) (0.825) (0.792) (0.741) (0.718) (0.578) (0.584) (0.601) 
Treated/Control/Total obs. 84/370/454 84/370/454 84/370/454 84/370/454 84/370/454 84/370/454 84/370/454 84/370/454 
Rosenbaum bounds sensit. 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
Stand. biases (p-value) 0.97 0.92 0.98 0.99 0.99 0.99 0.97 0.99 
Pseudo R2 0.01 0.01 0.007 0.003 0.003 0.006 0.01 0.006 
         
[6] ATT -3.392*** -3.888*** -3.759*** -3.448*** -3.371*** -3.471*** -3.693*** -3.521*** 
Dropping High ext. debt (1.228) (1.172) (1.109) (1.027) (0.906) (0.886) (0.835) (0.801) 
Treated/Control/Total obs. 82/325/407 82/325/407 82/325/407 82/325/407 82/325/407 82/325/407 82/325/407 82/325/407 
Rosenbaum bounds sensit. 1.9 2.5 2.5 2.4 2.4 2.5 2.5 2.5 
Stand. biases (p-value) 0.28 0.46 0.68 0.90 0.97 0.98 0.28 0.98 
Pseudo R2 0.04 0.03 0.02 0.01 0.01 0.008 0.04 0.009 
         
[7] ATT -2.190* -2.474** -2.534*** -2.120** -2.418*** -2.312*** -2.498*** -2.319*** 
Dropping High inflation (1.146) (0.988) (0.955) (0.912) (0.768) (0.735) (0.694) (0.712) 
Treated/Control/Total obs. 104/406/510 104/406/510 104/406/510 104/406/510 104/406/510 104/406/510 104/406/510 104/406/510 
Rosenbaum bounds sensit. 1.4 1.8 1.9 1.7 1.6 1.9 1.9 1.9 
Stand. biases (p-value) 0.53 0.88 0.87 0.94 0.96 0.97 0.53 0.97 
Pseudo R2 0.02 0.01 0.01 0.01 0.008 0.007 0.02 0.008 
         
[8] ATT -2.266** -2.905*** -3.037*** -2.318** -2.565*** -3.187*** -3.249*** -3.172*** 
Dropping Mon. unions (1.073) (1.043) (0.964) (0.983) (0.883) (0.761) (0.803) (0.790) 
Treated/Control/Total obs. 95/379/474 95/379/474 95/379/474 95/379/474 95/379/474 95/379/474 95/379/474 95/379/474 
Rosenbaum bounds sensit. 1.4 1.8 1.9 1.7 1.6 1.9 1.9 1.9 
Stand. biases (p-value)  0.96 0.99 0.98 0.99 0.99 0.98 0.96 0.98 
Pseudo R2 0.009 0.006 0.007 0.005 0.005 0.007 0.009 0.006 

Note: Standard errors in parentheses computed using 500 bootstrap replications. *p<0.10, **p<0.05, ***p<0.01. 
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VII. Effects on tax components 

Our estimations support—by and large—a significant difference in terms of tax revenues 

between countries that comply and those that do not comply with the FATF standards. 

However, tackling IFFs may affect the various direct and indirect taxes in different ways. 

 

7.1. Indirect taxes 

Given that our sample is composed of developing and emerging countries, tax revenues are 

mostly collected from indirect taxes (see e.g. Stiglitz et al., 2006). Estimations in Table 6 

present the difference between Non-Cooperative and Cooperative countries regarding general 

goods & services taxes, value added taxes, and excise taxes, respectively. 

Regarding general goods & services taxes, all estimated ATTs reported on line [1] are 

significant and negative, suggesting that being a Non-Cooperative country results into a tax loss 

of around 2.6 percentage points on average with respect to comparable Cooperative countries. 

Moreover, such a significant difference between countries that are included or not on the FATF 

list is found regarding value added taxes: estimations reported on line [2] reveal a loss of VAT 

of around 1.6 points on average. Lastly, as shown by all eight ATTs displayed on line [3], being 

on the FATF list is equally associated with lower excise taxes—around 0.6 percentage point on 

average. 

Consequently, complementing our benchmark analysis, these results emphasize that 

failing to respect the international standards on combating IFFs has negative consequences on 

the mobilization of all types of indirect taxes. Based on our estimations, the strongest negative 

impact is on the goods & services taxes (almost three-fourths of their standard deviation), 

followed by value added taxes (around 60% of their standard deviation), and excise taxes 

(around one-third of their standard deviation). 

 

7.2. Various direct taxes 

We perform estimations on several types of direct taxes, namely income taxes, individual taxes, 

property taxes, corporate taxes, payroll taxes, and social contributions. Estimations reported in 

Table 7 unveil two important results. 

On the one hand, all 40 estimated ATTs reported on lines [1]-[5] are not statistically 

significant, suggesting that most direct taxes are not different between Non-Cooperative and 

comparable Cooperative countries. Consequently, the overall damaging effect of being on the 

FATF list is driven by the loss of indirect taxes. 
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On the other hand, the estimated ATTs reported on line [6] are all positive and 

statistically significant, suggesting that social contributions are higher in Non-Cooperative 

countries with respect to comparable Cooperative countries. Consequently, countries included 

in the FATF list try to compensate the loss of indirect taxes by strongly increasing (i.e. the 

estimated effect is around one standard deviation) the revenues from the—more distortive—

social contributions; even so, with a narrower tax base and weaker tax compliance, they only 

partially compensate for the tax revenue loss from IFFs as illustrated by our benchmark results. 
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Table 6. Matching results—indirect taxes 
 1-Nearest 2-Nearest 3-Nearest  

Radius Matching 
Local  

Treatment Variable: Neighbor Neighbor Neighbor Linear Kernel 
Non-Cooperation Matching Matching Matching  Regression Matching 
    r=0.005 r=0.01 r=0.05 Matching  
 Dependent variable: General Goods & Services Taxes (% of GDP) 
[1] Average Treatment on the Treated (ATT) -2.181*** -2.639*** -2.593*** -2.511*** -2.489*** -2.608*** -2.659*** -2.581*** 
 (0.671) (0.622) (0.546) (0.528) (0.471) (0.391) (0.406) (0.401) 
Number of observations 483 483 483 483 483 483 483 483 
Number of Treated observations 105 105 105 105 105 105 105 105 
Number of Control observations 378 378 378 378 378 378 378 378 
Rosenbaum bounds sensitivity tests 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
Standardized biases (p-value) 0.87 0.68 0.72 0.95 0.96 0.97 0.87 0.97 
Pseudo R2 0.01 0.02 0.02 0.01 0.09 0.07 0.01 0.07 
 Dependent variable: Value Added Taxes (VAT) (% of GDP) 
[2] Average Treatment on the Treated (ATT) -1.595*** -1.586*** -1.593*** -1.646*** -1.549*** -1.635*** -1.648*** -1.615*** 
 (0.574) (0.484) (0.486) (0.546) (0.446) (0.408) (0.418) (0.415) 
Number of observations 411 411 411 411 411 411 411 411 
Number of Treated observations 84 84 84 84 84 84 84 84 
Number of Control observations 327 327 327 327 327 327 327 327 
Rosenbaum bounds sensitivity tests 1.8 2 2 2.1 2.1 2.3 2.4 2.3 
Standardized biases (p-value) 0.60 0.79 0.70 0.56 0.77 0.91 0.60 0.90 
Pseudo R2 0.03 0.02 0.02 0.03 0.02 0.01 0.03 0.01 
 Dependent variable: Excise Taxes (% of GDP) 
[3] Average Treatment on the Treated (ATT) -0.780** -0.725*** -0.650** -0.705** -0.662*** -0.522*** -0.504*** -0.503*** 
 (0.336) (0.269) (0.272) (0.293) (0.248) (0.178) (0.178) (0.173) 
Number of observations 425 425 425 425 425 425 425 425 
Number of Treated observations 81 81 81 81 81 81 81 81 
Number of Control observations 344 344 344 344 344 344 344 344 
Rosenbaum bounds sensitivity tests 1.8 1.9 2.1 2.4 2.4 1.8 2 1.8 
Standardized biases (p-value) 0.78 0.90 0.96 0.99 0.93 0.99 0.78 0.99 
Pseudo R2 0.02 0.01 0.01 0.008 0.01 0.002 0.02 0.002 

Note: Standard errors in parentheses computed using 500 bootstrap replications. *p<0.10, **p<0.05, ***p<0.01.
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Table 7. Matching results—direct taxes 
 1-Nearest 2-Nearest 3-Nearest  

Radius Matching 
Local  

Treatment Variable: Neighbor Neighbor Neighbor Linear Kernel 
Non-Cooperation Matching Matching Matching  Regression Matching 
    r=0.005 r=0.01 r=0.05 Matching  
 Dependent variable: Income Taxes 
[1] Average Treatment on the Treated (ATT) -0.617 -0.371 -0.437 -0.304 -0.329 -0.413 -0.469 -0.412 
 (0.585) (0.497) (0.502) (0.419) (0.372) (0.295) (0.291) (0.302) 
Number of observations 484 484 484 484 484 484 484 484 
Number of Treated observations 100 100 100 100 100 100 100 100 
Number of Control observations 384 384 384 384 384 384 384 384 
Rosenbaum bounds sensitivity tests 1 1 1 1 1 1.1 1.2 1.1 
Standardized biases (p-value) 0.73 0.99 0.99 0.99 0.99 0.99 0.73 0.99 
Pseudo R2 0.02 0.005 0.005 0.005 0.005 0.004 0.02 0.004 
 Dependent variable: Individual Taxes 
[2] Average Treatment on the Treated (ATT) -0.482 -0.566* -0.391 -0.303 -0.248 -0.168 -0.114 -0.182 
 (0.350) (0.330) (0.296) (0.261) (0.240) (0.213) (0.216) (0.233) 
Number of observations 424 424 424 424 424 424 424 424 
Number of Treated observations 86 86 86 86 86 86 86 86 
Number of Control observations 338 338 338 338 338 338 338 338 
Rosenbaum bounds sensitivity tests 1.2 1.3 1.2 1.2 1.1 1 1 1.1 
Standardized biases (p-value) 0.82 0.99 0.98 0.99 0.99 0.99 0.82 0.99 
Pseudo R2 0.02 0.004 0.008 0.005 0.005 0.004 0.02 0.004 
 Dependent variable: Property Taxes 
[3] Average Treatment on the Treated (ATT) -0.0613 -0.0669 -0.0764 -0.119 -0.136 -0.0864 -0.0967 -0.0923 
 (0.134) (0.115) (0.109) (0.0962) (0.0866) (0.0719) (0.0743) (0.0768) 
Number of observations 426 426 426 426 426 426 426 426 
Number of Treated observations 96 96 96 96 96 96 96 96 
Number of Control observations 330 330 330 330 330 330 330 330 
Rosenbaum bounds sensitivity tests 1 1 1.2 1.3 1.6 1.3 1.5 1.4 
Standardized biases (p-value) 0.43 0.92 0.97 0.81 0.98 0.99 0.43 0.99 
Pseudo R2 0.03 0.01 0.008 0.01 0.006 0.002 0.03 0.002 

Note: Standard errors in parentheses computed using 500 bootstrap replications. *p<0.10, **p<0.05, ***p<0.01.
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Table 7 (continued). Matching results—direct taxes 
 1-Nearest 2-Nearest 3-Nearest  

Radius Matching 
Local  

Treatment Variable: Neighbor Neighbor Neighbor Linear Kernel 
Non-Cooperation Matching Matching Matching  Regression Matching 
    r=0.005 r=0.01 r=0.05 Matching  
 Dependent variable: Corporate Taxes 
[4] Average Treatment on the Treated 
(ATT) 

0.225 0.278 0.189 0.0440 0.124 0.0260 0.0345 0.0430 

 (0.606) (0.497) (0.397) (0.375) (0.362) (0.256) (0.249) (0.265) 
Number of observations 450 450 450 450 450 450 450 450 
Number of Treated observations 86 86 86 86 86 86 86 86 
Number of Control observations 364 364 364 364 364 364 364 364 
Rosenbaum bounds sensitivity tests 1.2 1.3 1.2 1 1 1 1 1 
Standardized biases (p-value) 0.85 0.94 0.98 0.99 0.99 0.99 0.85 0.99 
Pseudo R2 0.01 0.01 0.008 0.004 0.003 0.003 0.01 0.003 
 Dependent variable: Payroll Taxes 
[5] Average Treatment on the Treated 
(ATT) 

0.339 0.195 0.198 -0.216 -0.210 -0.0921 0.313 -0.178 

 (0.389) (0.358) (0.353) (0.449) (0.422) (0.340) (0.350) (0.332) 
Number of observations 132 132 132 132 132 132 132 132 
Number of Treated observations 23 23 23 23 23 23 23 23 
Number of Control observations 109 109 109 109 109 109 109 109 
Rosenbaum bounds sensitivity tests 1 1 1 1.1 1.1 1 1 1 
Standardized biases (p-value) 0.03 0.54 0.49 0.55 0.55 0.55 0.03 0.81 
Pseudo R2 0.53 0.22 0.24 0.41 0.41 0.41 0.53 0.21 
 Dependent variable: Social Contributions 
[6] Average Treatment on the Treated 
(ATT) 

4.519*** 4.151*** 4.429*** 4.484*** 4.424*** 4.280*** 4.206*** 4.346*** 

 (1.554) (1.408) (1.283) (1.416) (1.292) (1.083) (1.066) (1.053) 
Number of observations 287 287 287 287 287 287 287 287 
Number of Treated observations 42 42 42 42 42 42 42 42 
Number of Control observations 245 245 245 245 245 245 245 245 
Rosenbaum bounds sensitivity tests 2.5 2.5 2.5 2.5  2.5 2.5 2.5 
Standardized biases (p-value) 0.08 0.47 0.71 0.71 0.81 0.72 0.08 0.71 
Pseudo R2 0.13 0.07 0.05 0.08 0.05 0.05 0.13 0.05 

Note: Standard errors in parentheses computed using 500 bootstrap replications. *p<0.10, **p<0.05, ***p<0.01.
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VIII. Exploring heterogeneity in the treatment effect 

A large literature highlights notable heterogeneities in developing countries’ macroeconomic 

conditions and institutional frameworks—see e.g. Acemoglu et al. (2005); Lin & Ye (2009); 

Tapsoba (2012); Minea & Tapsoba (2014); Balima et al. (2017). Consequently, in this section 

we investigate a potential heterogeneity of the effect of complying with international standards 

for combating IFFs on tax revenues. 

Following Lin & Ye (2009) and Tapsoba (2012) we explore various possible sources of 

heterogeneity based on the control function approach—see Wooldridge (2015) for an excellent 

presentation of the method. To this end, we begin by presenting in column [1] of Table 8 the 

results of OLS regressions with Impact the compliance dummy within the common support, 

when controlling for the estimated propensity score obtained from our baseline probit model. 

The statistically-significant coefficient of the propensity score confirms the presence of self-

selection in the model; conditional on controlling for this self-selection, the significant and 

negative estimated coefficient indicates that Non-cooperative countries collect less tax revenue 

than comparable Cooperative countries, consistent with our benchmark findings. In the 

following, we augment this baseline specification with various variables that could affect the 

effect of the compliance dummy (Impact) on tax revenues mobilization (see Tables A2-A3 in 

the Online Appendix for descriptive statistics, and definitions and sources of these variables). 

First, regarding fiscal variables (see e.g. Sargent & Wallace, 1981; Reinhart et al., 2003; 

Ostry & Abiad, 2005), we include an interaction term between the compliance dummy and the 

difference between the estimated propensity score and its sample average. The significant and 

positive effect of this interactive term in column [2] suggests that, as the external debt increases, 

the difference in tax revenues between Non-Cooperative and Cooperative decreases, probably 

because high-debt contexts call for additional taxes for fiscal stabilization. Such an effect is 

confirmed when alternatively considering in columns [3]-[4] the ratios of debt held by 

nonresidents in total debt and short term external debt in reserves. However, the lack of 

significance of the respective interactive terms suggests that the government size and debt 

default do not seem to trigger heterogeneous effects (see Table A4 in the Online Appendix for 

estimations with all the variables for which the interactive term is not significant). 

Second, regarding monetary and financial variables (see e.g. Tanzi, 1977; Eichengreen 

et al., 2003; Brada et al., 2013; Balima et al., 2017), contrary to the lack of significance of the 

interaction terms using the variables saving glut and high inflation (see Table A4), the 

interactive terms using the variables domestic credit to the private sector and credit provided 

by banks are significant and positive (columns [5]-[6]). By stimulating the activity, higher 
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credits may allow collecting additional taxes that reduce the tax revenues gap between Non-

Cooperative and Cooperative countries. 

Third, the difference in tax revenues between Non-Cooperative and Cooperative 

countries is equally mitigated in a context of better institutional quality, and notably in countries 

with higher regulatory (column [7]) and stability (column [8]) indexes (while—despite 

presenting the expected positive sign—the interactive terms using the variables effectiveness, 

law, voice, corruption, and political risk are not significant, see Table A4). Such a result may 

reproduce the fact that better institutions can improve tax collection, with a favorable effect on 

tax revenues. 

 
Table 8. Heterogeneity in the treatment effect of IFFs on tax revenues 

 [1] [2] [3] [4] [5] [6] [7] [8] [9] 
Impact -2.764*** -10.31*** -4.867*** -3.880*** -4.356*** -4.271*** -2.355*** -1.351* -5.046*** 
 (0.712) (0.931) (1.346) (0.816) (0.765) (0.787) (0.610) (0.692) (0.738) 
PSCORE 10.42*** 18.82*** 5.902** 10.28*** 7.762*** 8.070*** 8.399*** 11.93*** 7.954*** 
 (2.342) (2.226) (2.939) (2.369) (2.301) (2.299) (2.500) (2.159) (2.334) 
External debt  0.0604***        
  (0.0105)        
I. * Ext. debt  0.163***        
  (0.0183)        
Debt non-resid.   -2.716***       
   (0.702)       
I. * Debt n-resid.   3.090*       
   (1.604)       
Debt/Reserves    1.904***      
    (0.565)      
I. * Debt/Res.    2.547*      
    (1.411)      
Credit private     3.187***     
     (0.558)     
I. * Cr. private     2.948**     
     (1.287)     
Credit banks      3.089***    
      (0.558)    
I. *credit banks      2.447*    
      (1.298)    
Regulatory       2.563***   
       (0.636)   
I. * regulatory       2.903***   
       (1.063)   
Stability         2.447***  
        (0.361)  
I. * stability        1.728**  
        (0.694)  
ODA         -2.259*** 
         (0.578) 
I. * ODA         5.507*** 
         (1.410) 
Constant 15.14*** 10.90*** 18.10*** 14.28*** 14.25*** 14.22*** 15.70*** 15.45*** 16.38*** 
 (0.500) (0.694) (0.949) (0.532) (0.498) (0.501) (0.516) (0.470) (0.550) 
N 504 434 504 504 504 504 504 504 504 
R2 0.051 0.296 0.074 0.098 0.155 0.143 0.163 0.208 0.089 

Note: Standard errors in parentheses. *p<0.10, **p<0.05, ***p<0.01. 
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Fourth, regarding international factors (see e.g. Burnside & Dollar, 2000; Demir, 2016), 

contrary to the lack of significant effect of the interactive terms with the variables FDI inflows 

and terms of trade (see Table A4), the presence of the official development assistance (ODA) 

reduces the tax revenues gap between Non-Cooperative and Cooperative countries (column 

[9]). Indeed, since ODA often comes with measures related to improved allocation and greater 

transparency, such measures can equally translate into various government activities including 

in terms of tax collection, which may ultimately improve tax revenue mobilization. 

Finally, Table A4 in the Online Appendix equally reports estimations of interactive 

terms with other variables (see e.g. Tanzi, 1992; Sachs & Warner, 1995; Gupta, 2007; Corsetti 

et al., 2012; Debrun & Kinda, 2016), namely the time length since a country was included on 

the FATF list, the difference between the estimated propensity score and its sample average, 

the phase of the business cycle, education, and mineral and natural resources. These variables 

are not found to affect the tax revenues gap between Non-Cooperative and Cooperative 

countries, despite being consistent with what one may expect—for example, the coefficient of 

the interactive term with education is positive and with an associated p-value of 0.25. 

Altogether, the results presented in this section complement our previous findings, as they 

emphasize different environments that may affect the impact of being on the FATF list on tax 

revenues. 

 

IX. Concluding remarks 

Recent work draws attention to the fragility of domestic tax revenues—a vital resource for the 

developing world—to illicit financial flows (IFFs). To cope with two major challenges in the 

relationship between IFFs and tax revenues—related with the mere measurement of IFFs and 

reverse causality—we exploited the Financial Action Task Force (FATF) data in an impact 

assessment analysis. Propensity score matching estimations revealed a significant tax revenue 

loss in countries associated with important IFFs with respect to comparable countries that are 

not signaled as being related to important IFFs. This causal effect—that was estimated to be 

economically meaningful—is supported by a large robustness analysis, and in particular 

remains unchanged when using several “doubly robust” estimators. Lastly, we unveiled 

heterogeneities in the impact of IFFs on tax revenues, related to the type of tax—significantly 

lower indirect taxes but not direct taxes—and the considered environment. 

Our findings should be understood in two ways. First, it is not because the number of 

countries on the FATF list decreased that the damaging effect of IFFs on tax revenue 

mobilization was wiped off: although probably of a lower magnitude, IFFs still continue to 
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erode tax revenues in the developing world. Therefore, there is still room for policies aimed at 

fostering tax revenue mobilization—that, for example, improve the quality of institutions or 

develop a sound financial system, as shown by our estimations. Second, according to our 

analysis, the presence of large IFFs over several decades deprived many developing countries 

of important tax revenues, which may have resulted in a shortage of various types of 

investments that are crucial for economic development. From this perspective, combating IFFs 

may be a virtuous solution for limiting persistent delays in the economic development process. 

Consequently, our findings may provide additional motivation for exploring the impact 

of IFFs on several grounds. First, with the development of reliable cross-country data on IFFs, 

it would be interesting to analyze possibly-complex non-linearities in the relationship between 

IFFs and tax revenues. Second, a cost-benefit analysis that would compare the cost of fighting 

IFFs with the extra tax resources they engender would be equally important. Finally, in addition 

to their effect on taxes, analysis of the effects of IFFs on other economic variables—such as 

growth or investment—would also be worthwhile. We leave these topics for future research. 
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ONLINE APPENDIX (for online publication only) 
 
 
 
Table A1. The countries in our sample 

(a). List of Cooperative and Non-Cooperative countries 
Cooperative countries Non-Cooperative countries 

Argentina Algeria  
Armenia, Republic of  Bahamas, The  
Azerbaijan, Republic of  Egypt, Arab Rep.  
Bangladesh  Ghana  
Belarus  Grenada  
Belize  Guatemala  
Botswana  Hungary  
Brazil  Indonesia  
Bulgaria  Iran, Islamic Republic of  
Cabo Verde  Nigeria  
Cambodia  Philippines  
Chile  Russian Federation  
Colombia  Sri Lanka  
Côte d'Ivoire  Tanzania  
Croatia  Thailand  
Dominican Republic  Turkey  
Gambia, The  Ukraine  
Georgia   
Honduras   
India   
Jamaica   
Jordan   
North Macedonia   
Moldova   
Morocco   
Namibia   
Nepal   
Nicaragua   
Oman   
Paraguay   
Peru   
Poland   
Romania   
Senegal   
Serbia, Republic of   
South Africa   
Tunisia   
Uganda   
Uruguay   
Vanuatu   
Zambia   

Total=41 Total=17 
 

(b). Year of inclusion in the FATF list 
Non-Cooperative countries Year 
Algeria  2013 
Bahamas, The  2004 
Egypt, Arab Rep.  2004 
Ghana  2012 
Grenada  2004 
Guatemala  2004 
Hungary  2004 
Indonesia  2004 
Iran, Islamic Republic  2008 
Nigeria  2004 
Philippines  2004 
Russian Federation  2004 
Sri Lanka  2011 
Tanzania  2012 
Thailand  2012 
Turkey  2011 
Ukraine  2004 

Note: No country changed its status (into Cooperative) 
after it was identified as Non-Cooperative during our 
study period. 
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Table A2. Descriptive Statistics 
Variable Obs. Mean Std.Dev. Min Max 
Impact 580 .205 .404 0 1 
Tax revenues 536 16.793 6.038 2.002 31.055 
Illicit flows 580 7289.98 16894.02 0 184000 
Inflation 580 6.766 5.845 -7.114 59.22 
Effectiveness 580 -.191 .537 -1.356 1.286 
Trade 580 80.153 30.109 22.106 168.213 
Public debt 569 47.108 32.583 .474 342.666 
GDP growth 580 4.681 4.281 -14.8 34.5 
FDI inflows 578 4.812 5.059 -16.091 50.785 
Agriculture 574 12.606 8.767 1.116 41.547 
Real GDP pc growth 580 3.383 4.306 -14.421 33.03 
Rule of law 580 -.278 .579 -1.533 1.374 
Voice & accountability 580 -.126 .69 -1.77 1.244 
Political stability 580 -.317 .81 -2.298 1.413 
Regulatory quality 580 -.088 .572 -1.73 1.547 
Goods & services tax 503 6.371 3.549 .018 25.878 
Value added tax 430 6.105 2.81 0 14.458 
Excises tax 444 2.264 1.719 .038 21.89 
Income tax 504 5.6 3.132 .488 27.269 
Corporate tax 470 3.017 2.574 .004 25.506 
Individual tax 444 2.363 1.684 0 8.234 
Payroll tax 136 .465 .525 0 3.147 
Property tax 436 .598 .672 0 3.266 
Social contribution 299 4.521 4.572 0 13.292 
Saving glut 580 .3 .459 0 1 
Time 580 1.022 2.416 0 10 
Terms of trade 541 1.543 9.093 -29.947 42.211 
Good/Time 580 .49 .5 0 1 
High inflation 580 .419 .494 0 1 
Debt non residents 239 41.914 21.476 3.643 94.416 
Debt/Reserves 527 42.756 46.821 0 411.04 
Mineral rents 580 1.628 3.293 0 20.962 
Natural rents 580 6.548 8.803 0 48.576 
Government size 352 4.277 1.594 1.035 10.679 
Debt service 500 4.612 4.622 .086 57.432 
External debt 500 43.816 26.747 1.258 129.504 
Education 178 60.833 24.344 7.547 98.394 
Credit private 580 40.593 26.488 6.632 160.125 
Credit banks 580 37.907 20.878 6.529 111.468 
ODA 506 4.037 5.402 -2.629 45.713 
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Table A3. Definition and sources of variables 
Variables Descriptions Sources 
Tax revenues Total non-resource tax revenues, excluding social contributions ICTD GRD Dataset 
General G&S. Tax General Goods and Services Tax Revenue as a % of GDP 

IMF Revenue Database 
(2016) 

Value Added Tax Valued Added Tax as a % of GDP 
Excises Tax Excise Tax Revenue as a % of GDP  
Income Tax Income Tax Revenue as a % of GDP 
Individual Tax Individual Income Tax Revenue as a % of GDP 
Corporate Tax Corporate Income Tax Revenue as a % of GDP 
Payroll Tax Taxes on Payroll and Workforce Revenue as a % of GDP 
Property Tax Property Tax Revenue as a % of GDP 
Social Contributions Social Contribution as a % of GDP 
Illicit financial flows Total illicit financial flows from Developing Countries. Calculated as the sum of illicit Hot Money Narrow (HMN) Outflows 

and Trade misinvoicing Outflows (GER) (IFFs=HMN+GER) 
Global Financial Integrity 

Impact Dummy equal 1 if a country is classified as Non-cooperatives by FATF and 0 otherwise Financial Action Task Force 
GDP growth Annual percentage growth rate of real GDP 

World Development 
Indicators (WDI) 

Inflation rate Annual percentage change of consumer price index 
Agriculture GDP Agriculture includes forestry, hunting, and fishing, as well as cultivation of crops and livestock production. Value added is the 

net output of a sector after adding up all outputs and subtracting intermediate inputs. It is calculated without making deductions 
for depreciation of fabricated assets or depletion and degradation of natural resources. 

Debt service Debt service is the sum of principal repayments and interest actually paid in currency, goods, or services on long-term 
obligations of public debtors and long-term private obligations guaranteed by a public entity. 

FDI Inflows Net inflows (new investment inflows less disinvestment) from foreign investors, % of GDP 
Trade Sum of exports and imports of goods and services, % of GDP 
Public debt General government debt, % of GDP Kose et al. (2017) 
Government effectiveness Government Effectiveness captures perceptions of the quality of public services, the quality of the civil service and the degree 

of its independence from political pressures, the quality of policy formulation and implementation, and the credibility of the 
government's commitment to such policies. Estimate gives the country's score on the aggregate indicator, in units of a standard 
normal distribution, i.e. ranging from approximately -2.5 to 2.5. 

World Development 
Indicators (WDI) 

Control of corruption  Control of Corruption captures perceptions of the extent to which public power is exercised for private gain, including both 
petty and grand forms of corruption, as well as "capture" of the state by elites and private interests. Estimate gives the country's 
score on the aggregate indicator, in units of a standard normal distribution, i.e. ranging from approximately -2.5 to 2.5. 

Political stability Political Stability and Absence of Violence/Terrorism measures perceptions of the likelihood of political instability and/or 
politically-motivated violence, including terrorism. Estimate gives the country's score on the aggregate indicator, in units of a 
standard normal distribution, i.e. ranging from approximately -2.5 to 2.5. 

Voice and accountability Voice and Accountability captures perceptions of the extent to which a country's citizens are able to participate in selecting their 
government, as well as freedom of expression, freedom of association, and a free media. Estimate gives the country's score on 
the aggregate indicator, in units of a standard normal distribution, i.e. ranging from approximately -2.5 to 2.5. 
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Rule of law Rule of Law captures perceptions of the extent to which agents have confidence in and abide by the rules of society, and in 
particular the quality of contract enforcement, property rights, the police, and the courts, as well as the likelihood of crime and 
violence. Estimate gives the country's score on the aggregate indicator, in units of a standard normal distribution, i.e. ranging 
from approximately -2.5 to 2.5. 

Regulatory quality Regulatory Quality captures perceptions of the ability of the government to formulate and implement sound policies and 
regulations that permit and promote private sector development. Estimate gives the country's score on the aggregate indicator, 
in units of a standard normal distribution, i.e. ranging from approximately -2.5 to 2.5. 

Political risk It is a composite measure of the quality of governance. It represents a simple average of ICRG political variables. Higher value 
indicates low political risk. 

Authors’ calculations 
(ICRG data) 

Debt default Dummy equal to 1 if a country did not pay its debt or restructured it with a lost for investors, and 0 otherwise Reinhart & Rogoff (2009) 
Saving glut Dummy equal to 1 for the period 2000-2006. Authors’ construction Time It captures the time length since a country was included on the FATF list 
Terms of trade (pc) Ratio of export prices index and import prices index, U.S. dollars, percent change World Economic Outlook. 
Good Time Dummy variable equal 1 if the GDP growth rate is above its median value Authors’ computation based 

on WDI High inflation Dummy equal 1 if inflation rate is above its mean value 
Debt non residents General government debt held by non residents, % of total Kose et al. (2017) Debt/Reserves (short term) Short term external debt stocks, % of reserves (External and private sector debt) 
Government size General government final consumption expenditure, % of GDP. 

World Development 
Indicators (WDI) 

External debt  Total external debt stocks to gross national income (GNI). Sum of public, publicly guaranteed, and private nonguaranteed long-
term debt, use of IMF credit, and short-term debt. 

Education Education refers to the number of grades (years) in secondary school. 
Mineral rents The difference between the value of production for a stock of minerals at world prices and their total costs of production. 

Minerals included in the calculation are tin, gold, lead, zinc, iron, copper, nickel, silver, bauxite, and phosphate. 
Natural rents Total natural resources rents (% of GDP). 
Credit to the private sector Financial resources provided to the private sector by financial corporations, such as through loans, purchases of nonequity 

securities, and trade credits and other accounts receivable, that establish a claim for repayment. 
Credit provided by banks Financial resources provided to the private sector by other depository corporations (deposit taking corporations except central 

banks), such as through loans, purchases of nonequity securities, and trade credits and other accounts receivable that establish 
a claim for repayment. 

ODA Net official development assistance (ODA) is disbursement flows (net of repayment of principal) that meet the DAC definition 
of ODA and are made to countries and territories on the DAC list of aid recipients. 
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Table A4. Additional heterogeneity in the treatment effect of IFFs on tax revenues 
 [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] 
Impact  -3.915*** -3.147*** -3.282*** -2.139** -2.766*** -2.267*** -2.752*** -2.742*** -9.696** -3.388*** -3.850*** -3.498*** -2.628*** -2.271** -4.313*** -2.667*** -2.610*** 
 (0.876) (0.808) (0.844) (0.854) (0.663) (0.705) (0.605) (0.693) (4.769) (1.283) (0.888) (1.239) (0.701) (0.957) (1.265) (0.810) (0.717) 
PSCORE 10.98*** 9.991*** 10.05*** 11.14*** 5.615** 8.886*** 8.990*** 8.354*** 10.36*** 12.03*** 10.27*** 10.39*** 10.79*** 10.02*** 10.74*** 9.368*** 15.04*** 
 (2.148) (2.578) (2.359) (2.345) (2.551) (2.380) (2.371) (2.294) (2.621) (2.379) (2.337) (2.351) (2.418) (2.377) (2.362) (2.394) (2.099) 
Government size 3.406***                 
 (0.548)                 
Impact*Gov. size 1.807                 
 (1.280)                 
Debt default   -1.672**                
  (0.808)                
Impact*default  2.275                
  (3.927)                
Saving/glut   -0.557               
   (0.613)               
Impact*saving/glut   1.788               
   (1.600)               
High/inflation    -0.617              
    (0.601)              
Impact*high/inflation    -1.350              
    (1.467)              
Effectiveness      3.723***             
     (0.629)             
Impact*effectiveness     0.314             
     (1.248)             
Law       2.488***            
      (0.577)            
Impact*law      1.133            
      (1.116)            
Voice        3.190***           
       (0.480)           
Impact*voice       1.340           
       (0.856)           
Corruption         3.240***          
        (0.492)          
Impact*corruption        -0.526          
        (0.990)          
Political risk         0.254***         
         (0.0420)         
Impact*political         0.108         
         (0.0774)         
FDI inflows          1.681***        
          (0.574)        
Impact*FDI inflows          0.172        
          (0.208)        
Terms of trade           -1.175**       
           (0.564)       
Impact* Terms trade           2.371       
           (1.480)       
Impact*time            0.157      
            (0.220)      
Impact*( PSPS − )             -2.142     
             (7.499)     
Good/Time              -0.605    
              (0.566)    
Impact*Good              -1.112    
              (1.445)    
Education               0.796   
               (0.656)   
Impact*Education               1.707   
               (1.497)   
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Mineral resources                1.612**  
                (0.634)  
Impact*mineral res.                0.101  
                (1.711)  
Natural resources                 -6.419*** 
                 (0.613) 
Impact*natural res.                 1.171 
                 (1.526) 
Constant 12.75*** 15.41*** 15.39*** 15.25*** 16.80*** 16.09*** 15.84*** 16.37*** -1.444 14.15*** 15.75*** 15.15*** 15.08*** 15.53*** 14.42*** 14.94*** 15.75*** 
 (0.565) (0.580) (0.557) (0.511) (0.564) (0.536) (0.467) (0.498) (2.564) (0.567) (0.579) (0.501) (0.509) (0.597) (0.736) (0.511) (0.477) 
N 504 389 504 504 504 504 504 504 422 504 504 504 504 504 504 504 504 
R2 0.142 0.075 0.054 0.058 0.165 0.127 0.220 0.157 0.228 0.077 0.061 0.052 0.052 0.057 0.057 0.065 0.243 

Note: Standard errors in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01. 
 
 

 


