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Abstract: This study explores a basic idea in political economy: Trading money for political 

influence. Our focus is at the level of international institutions, where governments may exploit 

their influence in one organization to gain leverage over another. In particular, we consider the 

lending activities of the International Monetary Fund (IMF) and voting behavior at the United 

Nations Security Council (UNSC). Analyzing an original dataset on the successful and failed 

resolutions of the UNSC, we find evidence of vote-buying. 
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1. Introduction 

Recent events in Libya underscore a growing body of evidence suggesting that the approval of 

the United Nations Security Council lends legitimacy to the military actions of great powers. 

What is less understood – by the general public and scholars alike – is the process that produces 

the necessary votes to secure UNSC approval. This study explores a basic idea in political 

economy: Trading money for political influence. Our focus is at the level of international 

institutions, where governments may exploit their influence in one organization to gain leverage 

over another. In particular, we consider the lending activities of the International Monetary Fund 

(IMF) and voting behavior at the UNSC. Some developing countries that are elected to the 

UNSC may value IMF loans more than their votes on the Security Council. And the developed 

countries that virtually control the IMF may value Security Council votes more than the loans the 

IMF can provide. Trades are thus possible, and we employ an original dataset to explore the 

relationship between specific UNSC votes and IMF lending. 

Previous research suggests that governments elected to the UNSC receive certain perks: 

More foreign aid from the United States, more programs from the World Bank, more money 

from the United Nations Development Program (UNDP), and more loans from the IMF with less 

stringent conditionality (Kuziemko and Werker 2006; Dreher, Sturm, and Vreeland 2009a, 

2009b, 2010). If there really are foreign aid pay-offs for UNSC members, governments 

presumably trade the money for votes. Arguably, being a member but voting against the IMF’s 

major shareholders should not benefit a country. Only if it votes in line with the United States, 

and other dominant members, would we expect membership to matter for IMF programs and 

money. This is what we investigate in this paper. We consider all available UNSC proposals – 

those that have passed (resolutions) and those that have failed. To our knowledge, we are the first 
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to analyze voting records at the UNSC in a panel data setting, and we present an original dataset 

collected from the United Nations (UN) Library in Geneva as well as from the UN web page. 

Basically, our evidence suggests that the United States, the largest vote-holder at the 

IMF, rewards friends and punishes enemies. Elected members of the UNSC that vote with the 

United States are more likely to receive loans from the IMF, and the loans are larger. 

Conversely, elected UNSC members that vote against the United States receive loans that are 

fewer in number and smaller in size.  

The paper proceeds as follows. After presenting brief backgrounds on the IMF and the 

UNSC, we present our argument in detail. Then we present the evidence. We conclude by 

speculating about the implications for global governance. 

 

2. The IMF and the UNSC 

One can think of the IMF as a credit union (Fischer 1999). Member-countries hold reserves on 

deposit at the institution, which the IMF can then loan to countries in need. The prospect of 

borrowing from the IMF during economic downturns may generate moral hazard, and so the 

IMF attaches policy conditions in return for continued disbursements of its loans. It is through 

these “IMF programs” that the organization most prominently interacts with governments – 

mostly developing countries (from a broad historical perspective). Programs are developed by 

the IMF staff along with the recipient government, and the Executive Board of the IMF has the 

final say over the size of loans and the degree of policy conditionality that is attached. 

Power on the IMF Executive Board is explicitly linked to economic size. Members have 

votes according to the financial contributions that they provide to the organization, and the 

financial contributions, in turn, are determined by economic weight. With nearly 17 percent of 
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the total votes, the United States has veto power over certain decisions that require an 85 percent 

majority, such as the appointment of the IMF Managing Director. Beyond this formal power, the 

United States also has a degree of informal influence over the institution (Stone 2011). The IMF 

Executive Board typically operates according to a consensus rule, which gives the Management 

agenda-setting power. The Management, in turn, is subject to pressure from the United States, 

both because proposals are shaped to avoid US opposition and because – as the IMF 

headquarters are located in Washington – representatives of the US Federal Government are 

actively involved in important IMF meetings. A further channel of US influence is through the 

US Congress, which must periodically approve increases in US contributions to the IMF (Broz 

and Hawes 2006; Broz 2008, 2011). As the United States is the largest contributor and influences 

other contributors on whether to approve increases, the IMF Management and Staff pay due 

attention to the preferences of US policy-makers. 

There is a good deal of evidence that the United States uses its influence at the IMF to 

favor the governments of developing countries it considers strategically important. Anecdotal 

evidence abounds (e.g., Andersen, Hansen and Markussen 2006; McKeown 2009). The first 

scholar to provide systematic evidence is Thacker (1999), who shows that IMF programs are 

more likely to go to governments that move towards the United States in terms of their voting at 

the United Nations General Assembly (UNGA). Dreher and Sturm (2010) show that the 

correlation holds across the G7 countries. The UNGA findings are further corroborated by Barro 

and Lee (2005) and Dreher and Jensen (2007). Research also shows that developing countries 

that are heavily indebted to US banks receive larger loans (Oatley and Yackee 2004; Broz and 

Hawes 2006). Stone (2002, 2004) shows that governments favored by the United States in terms 

of bilateral aid, which is well-known to be influenced by international politics, receive lighter 
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punishments for noncompliance with IMF conditionality. He concludes, “Although the United 

States holds a minority of votes, it does indeed call the shots at the IMF, as critics allege” (2002: 

62). Woods (2003) documents that the United States virtually controls major decisions at the 

IMF; Fratianni and Pattison (2003) summarize evidence showing that the G7 are in control of the 

IMF on the most important issues and that staff autonomy is restricted to areas that are of 

marginal interest to its shareholders. Copelovitch (2010) shows that political influence is 

strongest when the major shareholders agree on the importance of a country. Faini and Grilli 

(2004) report that IMF lending is influenced by the United States and the European Union. In the 

words of Rieffel (2003: 28-29), “The IMF is an instrument of the G-7 countries. There is no 

example that comes easily to mind of a position taken by the IMF on any systematic issue 

without the tacit, if not explicit, support of the United States and the other G-7 countries.” 

Of central importance to this study, Dreher et al. (2009a, 2010) show that elected 

members of the UNSC are more likely to participate in IMF programs and the conditions 

attached are fewer in number and narrower in scope than for other countries. They do not find 

any effect on loan size – a matter to which we return below. Still, we take the other findings as 

evidence of IMF favoritism for UNSC members. As the argument goes, the major shareholders 

of the IMF – the United States, Japan, Germany, France, and the United Kingdom – desire 

influence on the UNSC. The governments of some developing countries may care more about 

the foreign exchange that the IMF can provide than they care about the global security issues 

considered important by the IMF’s major shareholders. Trades of UNSC votes for IMF loans are 

thus possible. 
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This raises some questions: why do the major shareholders care about UNSC votes? Why 

should they use the IMF to obtain leverage over UNSC members? And are the IMF loans in fact 

correlated with voting behavior at the UNSC? 

With respect to the first question, the UNSC is the primary organ of the United Nations 

with responsibility for the maintenance of international peace and security. The Security Council 

has the power to make binding resolutions and may adopt legally binding measures in order to 

maintain or restore international peace – including the investigation of international disputes, the 

imposition of economic sanctions, and the use of armed forces in military actions.  

Historically, when the United States acts in concert with the UNSC, it bears a smaller 

share of the burden of international campaigns (Sandler and Hartley 1999). So, it stands to 

reason that the United States should care about UNSC resolutions. Yet, the elected members of 

the UNSC have a limited impact on passing them. Veto power on the Security Council belongs 

to each of the five permanent members (the victors of World War II: China, France, Russia, the 

United Kingdom, and the United States). The ten elected members, which represent various 

regions of the world, are rarely pivotal (O’Neill 1996). Still, nine total votes are required for a 

resolution to pass, and since permanent members frequently abstain, upwards of four out of the 

ten elected members must vote in favor. 

A more likely reason to care about the votes of elected UNSC members, beyond their 

formal voting power, is legitimacy (Voeten 2005; Hurd 2007; Caron 1993; Claude 1966). As 

Hurd (2007) explains, the elected members serve the purpose of giving voice to the “rest of the 

world” on the Security Council. And the legitimizing effect of the Security Council may extend 

beyond the international level and into domestic politics. For example, Chapman and Reiter 

(2004) find that US Presidents enjoy higher levels of public support for actions endorsed by the 
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UNSC, an effect not found for any other international organization they test.
1
 In the absence of 

UNSC legitimacy, domestic public support might be more difficult to achieve and the US 

Congress might be recalcitrant (Voeten 2001; Hurd 2007; Hurd and Cronin 2008). Voeten (2001) 

provides examples. He cites the memoirs of James Baker (1995: 278), emphasizing domestic 

support to be the main reason for the US government to seek a multilateral solution to the Gulf 

War. He also cites Malone (1998: ix), arguing that it was easier for the Clinton administration to 

secure the support of the UNSC as compared to that of the US Congress.
2
 There is thus a 

premium for getting (nearly) unanimous votes (see, e.g., Doyle 2001: 223), and every single vote 

matters. 

Although no one has systematically studied UNSC voting behavior to see if it is 

influenced by the IMF, there is a growing body of circumstantial evidence that the United States 

regularly engages in vote-buying at the Security Council. Eldar (2008: 17-18) provides 

examples. For one, the United States promised to support a World Bank loan for China in return 

for support on the Security Council for the first Gulf War in 1991. As another example, the 

United States again helped China obtain World Bank loans (and provided security guarantees 

regarding Taiwan) in return for allowing a UNSC resolution to restore democracy in Haiti in 

1994. More generally, Eldar (2008: 17) argues that in order to get UNSC support for the Gulf 

War, the United States made “a promise of financial help to Columbia, Côte d’Ivoire, Ethiopia 

and Zaire; a promise to the USSR to keep Estonia, Latvia and Lithuania out of the November 

1990 Paris Summit conference and to persuade Kuwait and Saudi Arabia to provide it with hard 

                                                 
1
 For more a broader analysis of this question, see Chapman (2011). 

2
 The legitimacy may derive from the idea that the UNSC members have been elected to 

represent their respective regions and also from the idea that UNSC votes represent informed 

decisions. Members of the UNSC have access to sensitive documents and private discussions 

regarding the importance of taking international action. For more on these informational theories, 

see Fang (2008), Chapman (2007), and Thompson (2006a). 
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currency...” He further argues that before the second Gulf war, the United States again attempted 

to buy votes of temporary UNSC members. 

As an older example, consider the experience of Tanzania.3 Following independence in 

1961, the government did not enter into an IMF arrangement for a decade and a half. Then 

Tanzania ran for election to the UNSC in the fall of 1974. That year it received 6.3 million SDR 

from the Oil Fund Facility, a special facility that involved no conditionality (IMF Survey 1974: 

86). The government received a second Oil Facility loan for 3.15 million SDR in 1975 (IMF 

Survey 1975: 77). Tanzania finally entered into a one year stand-by arrangement for 10.5 million 

SDR on 21 August 1975 (IMF Survey 1975: 254). Stein (1992) reports that the policy conditions 

associated with this arrangement were weak. Tanzanian President Julius Nyerere used his high 

international profile to negotiate for soft conditionality. 

Beyond these anecdotes, there is a growing body of evidence of systematic favoritism, as 

documented above: More bilateral aid from the United States, a small boost in funding from the 

United Nations Development Program (particularly through UNICEF, where the United States 

provides the most contributions), more projects from the World Bank, and more loans from the 

IMF with less stringent conditionality.
4
 

Even supposing that the United States government cares about votes on the UNSC, why 

should it go through the IMF to exert influence? Dreher et al. (2009b) present three arguments 

relating to political cover, leverage, and cost. Regarding political cover, using the IMF 

obfuscates the process of vote-buying, laundering the dirty work of the governments (see Vaubel 

1986, 1996, 2006; Abbott and Snidal 1998). In terms of leverage, recall that the IMF does not 

                                                 
3
 See Vreeland (2003: chapter 2). 

4
 Lim and Vreeland (2011) show that UNSC members also receive a greater share of Asian 

Development Bank loans, though they argue that here the influence is more Japanese than 

American. 
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provide the entire loan upfront, and continued disbursements are conditioned – in principle – on 

economic policy changes. The IMF Executive Board, however, has the final word on all 

disbursements and has discretion in deeming countries compliant (Stone 2002, 2004; Harrigan et 

al. 2006). While the Board certainly must contend with the Fund’s internal rules, and all studies 

of the determinants of IMF lending show that economic variables guide IMF lending, a growing 

body of literature indicates that international politics matter as well.
5
 Finally, and perhaps most 

obviously, when they provide foreign aid through the IMF, the major shareholders pay a fraction 

of the cost rather than the total (Eldar 2008). 

Theory and circumstantial evidence notwithstanding, the empirical question of whether 

IMF loans are correlated with actual voting behavior on the UNSC still remains. It is to this 

question that we now turn. 

 

3. Data, analysis, results 

We consider two dependent variables: (1) a dichotomous indicator of participation in IMF 

programs and (2) the size of IMF loans.
6
 In our largest sample, the data cover 1951 to 2004. 

During this time period, 122 out of a total of 159 countries participated in IMF programs. There 

are a total of 1,656 country-year observations under IMF programs out of a possible 4,694 total 

country-year observations in this dataset. For countries that participated, the median IMF loan 

committed was 62 million SDRs. Note that the IMF provides overall commitments for the whole 

                                                 
5
 See Sturm, Berger and de Haan (2005), Steinwand and Stone (2008) and Moser and Sturm 

(2011) for reviews. For in depth consideration of international political factors, see Thacker 

(1999), Stone (2002, 2004), Dreher and Jensen (2007), Oatley and Yackee (2004), Barro and Lee 

(2005). 
6
 Data on IMF participation come from the update to Vreeland (2007). Data on loan size and on 

participation in concessional lending come from an update of Dreher (2006) and the IMF’s 

International Financial Statistics. 
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period of a program only, rather than breaking them down to individual years. We therefore 

divide commitments by program duration, assuming equal phasing over the program period.  

Using this dataset, we test our primary hypotheses: Elected UNSC members that vote 

with the United States are more likely to participate in IMF programs, and they receive larger 

IMF loans; elected UNSC members that vote against the United States are less likely to 

participate in IMF programs, and they receive smaller IMF loans. 

To this end, we create an indicator variable coded 1 during years that a country is a 

temporary member of the UNSC. We also code a separate variable for the percentage of UNSC 

proposals where the country votes with the United States, and another variable for the percentage 

of UNSC proposals where the country votes against the United States. The data for these 

variables have been collected from various sources. Voting behavior on successful resolutions is 

available from the official UN website (http://unbisnet.un.org/). We added information on vetoed 

resolutions from the official United Nations veto list (UN document A/58/47) and archival 

research in the UN Library in Geneva. Most difficult to obtain are data on failed majorities. We 

include voting behavior on these failed majorities obtained from our research in the UN library 

(these data are, however, incomplete). Overall, we obtained data for 1,489 resolutions, 165 vetos, 

and 18 failed majorities over the 1951-2004 period. This is the most extensive dataset on UNSC 

voting of which we are aware. 

In constructing an index of voting alignment with the United States, we follow the 

literature on voting in the UNGA, which has proposed alternative approaches. Thacker (1999), 

for example, codes votes in agreement with the United States as 1, votes in disagreement as 0, 

and abstentions or absences as 0.5. Wittkopf (1973), Sexton and Decker (1992) and Barro and 

Lee (2005) employ the fraction of times a country votes the same as the country of interest 
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(either both voting yes, both voting no, both abstaining, or both being absent); Kegley and Hook 

(1991) discard abstentions or absences and consider how often countries are in agreement when 

they vote yes or no. All approaches then tally the annual scores according to their respective 

coding rules and divide by the total number of votes in each year. Below, we employ the method 

proposed by Kegley and Hook, discarding abstentions and absences. Our main results are also 

robust to using the method proposed by Wittkopf, where abstentions and absences count. Note 

that for observations of countries not on the UNSC, these variables are coded 0. 

The indicator for temporary UNSC membership is coded 1 for 458 out of 7,237 

observations. This makes sense – in any given year, there are ten countries serving as elected 

UNSC members. For countries on the UNSC, the mean of the “Voting with the USA” variable is 

0.91 (and 0.06 for all observations); the median is 0.96. The mean of the “Voting against the 

USA” variable is 0.07 (and 0.004 for all observations). So, countries typically vote together on 

UNSC resolutions. There is, however, some variance, and we seek to understand if that variance 

can explain IMF lending. 

We proceed as follows: First, we present descriptive data, which provide preliminary 

confirmations of our hypotheses. Then we turn to more rigorous regression analysis. 

 

3.1 Descriptive evidence 

Consider figures 1 through 4. In each, the x-axis presents voting behavior at the UNSC, and the 

y-axis presents the percentage of country observations participating in IMF programs, or, 

alternatively, the (logged) size of the IMF loan (we report commitments as opposed to 

disbursements). In these figures, we consider only observations of UNSC members (below, we 

also compare them to countries not on the UNSC). 
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Figure 1 shows no clear pattern. On the one hand, the data seem to fit our hypothesis 

when the United States votes “yes”: Participation is highest for countries voting “yes” and lowest 

for countries voting “no.” But when the United States votes “no,” participation is highest for 

countries that disagree, voting “yes,” and lowest for countries that agree, voting “no.” The data 

on abstentions are inconclusive. So, independent of the voting behavior of the United States, 

countries voting “yes” on the UNSC are most likely to be under an IMF program. Still, the share 

of countries under an IMF program is higher for countries voting “no” when the United States 

also votes “no” as compared to when countries vote “no” and the United States votes “yes.” This 

evidence supports the view that the United States rewards friends and punishes enemies at least 

when countries are voting “no.” 

Figure 2 focuses on concessional programs only. “Concessional” IMF programs are those 

with concessional interest rates – they go towards the poorer borrowers from the IMF and 

typically involve conditionality geared towards long-run economic growth as opposed to short-

run adjustment. This figure shows a clearer picture.
7
 Countries voting in line with the United 

States on either “no” votes or “yes” votes are most likely to be under an IMF program. This 

descriptive evidence is thus favorable for our hypothesis. 

Figures 3 and 4 focus on the size of loan commitments, respectively, for all programs 

combined and for concessional lending only. The pattern that emerges from both of these 

pictures supports our hypothesis. The highest commitments go to countries voting “yes” when 

the United States votes “yes” and “no” when the United States votes “no”; the lowest 

commitments go to countries voting “no” when the United States votes “yes” and “yes” when the 

                                                 
7
 Note that our indicator variable is coded one if a concessional program is in effect for at least 

five months during a particular country-year (as taken from Dreher 2006). 
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United States votes “no”; abstentions are in the middle. Countries voting with the United States 

receive higher commitments. 

We draw one key conclusion from the descriptive data: While previous research shows 

that countries serving on the UNSC are more likely to receive loans from the IMF, this may not 

hold for all members. It depends on whether the country votes in line with the IMF’s largest 

shareholder, the United States. Now, we do not know from the comparisons presented in these 

figures what the voting patterns would look like in the absence of IMF lending. It is possible that 

the voting pattern would resemble the US pattern even less than we actually observe without the 

influence of IMF lending. Or, perhaps, there is no IMF-effect at all. Of course, there are many 

reasons that countries enter into IMF programs and receive loans. How much IMF lending can be 

attributed to UNSC voting behavior? And does voting behavior on the UNSC have a statistically 

significant impact after accounting for economic, political, historical, and geographical 

differences? To address these questions, we turn to more rigorous analysis. 

 

3.2 Regression analysis 

For the analysis of IMF participation, we employ a dichotomous indicator in a logit model 

conditioned on countries to control for fixed effects. We draw on Dreher et al. (2009a), who 

follow Cameron et al. (2006) and Thompson (2006b), clustering the covariance matrix in the 

country and year dimensions simultaneously.
8
 This provides cluster-robust inference allowing 

for both serial and spatial correlation.  

                                                 
8
 As Dreher et al. (2009) explain, Cameron et al. (2006) and Thompson (2006b) show that a 

multi-way clustered covariance matrix can be constructed by adding the two non-nested 

clustered covariance matrices together, then subtracting the relevant White matrix to avoid 

double counting. This approach also works for nonlinear estimators such as logit and probit. The 
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For the size of IMF loan commitments, we analyze the log of commitments in millions of 

current SDRs using a linear model with country and year fixed-effects and standard errors 

clustered at the country-level.9 

For both dependent variables, we begin with the same specification used in Dreher et al. 

(2009a), including past participation in IMF programs, (log) per capita GDP, investment (in 

percent of GDP), debt service (in percent of GDP), (log) checks and balances, and the 

government’s budget surplus (in percent of GDP).
10

 

Columns 1 through 3 of Table 1 present the main results for the dichotomous indicator of 

IMF program participation. Throughout, the control variables have the expected signs, in line 

with previous studies, and are all significant at the five percent level (or stronger). We focus on 

the independent variables of principle interest for this study: UNSC membership, Voting with the 

USA, and Voting against the USA. 

Column 1 reproduces Dreher et al. (2009a), showing that countries on the UNSC are 

more likely to participate in IMF programs than other countries, a finding that is statistically 

significant at the one percent level. When we introduce Voting with the USA, in column 2, 

things change. Recall that Voting with the USA takes on a value of zero when UNSC is coded 0, 

and is coded as the percentage of votes in common with the United States when UNSC is coded 

1. So, one can think of Voting with the USA as an interaction with UNSC. The coefficient for 

                                                                                                                                                             

variance estimator extends the standard cluster-robust variance estimator or sandwich estimator 

for one-way clustering and relies on similar, relatively-weak distributional assumptions. 
9
 We add “one” to account for zero values when taking the log. Note that the estimates would be 

identical if we employed loans in real terms, due to the inclusion of year fixed effects. The 

approach we employ is standard in the aid allocation literature (e.g., Kilby 2011). 
10

 The specification has been derived with a general-to-specific procedure to a specification 

including the most robust control variables as identified by Sturm, Berger and de Haan (2005). 

See Sturm, Berger and de Haan (2005) and Moser and Sturm (2011) for a detailed description of 

the associated hypotheses. 
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UNSC membership is not significant, while the positive coefficient for Voting with the USA is 

significant at the ten percent level. The insignificance of the former is due to multicollinearity 

(rho=0.98); the two variables are jointly significant at the one percent level. The negative 

coefficient for UNSC and the positive coefficient for Voting with the USA imply that if a 

country is on the UNSC and fails to vote with the United States, it is not more likely to 

participate in an IMF program; while if a country is on the UNSC and does vote with the United 

States, it is more likely to participate in an IMF program. Calculating the substantive effect (at 

the mean of the independent variables assuming the fixed effects to be zero, and holding UNSC 

membership at one), we find that a one percent increase in Voting with the USA from the value 

of 0.9 increases the probability of being under an IMF program by 1.64 percent. Note that even 

in the presence of the high correlation between UNSC membership and Voting with the USA 

these estimates are unbiased and consistent. Specification tests show that the significance of the 

coefficient depends on two observations: The votes of Yemen in 1990 and 1991. There is the 

famous story of the United States cutting aid to Yemen in 1990/91 when the government of 

Yemen voted against the US-supported resolution for Desert Storm. Yemen did also not receive 

an IMF loan until 1996 (see Dreher et al. 2009a).
11

 This episode seems to drive these particular 

findings. 

Column 3 shows symmetric results when we control for Voting against the USA. The 

positive coefficient for temporary UNSC membership indicates that UNSC members that avoid 

voting against the United States are more likely to participate in IMF programs, while the 

coefficient for Voting against the USA indicates that UNSC members voting against the United 

States are less likely to participate in IMF programs – both findings are statistically significant at 

                                                 
11

 Secretary of State Baker passed a note to the Yemini ambassador after the vote had been taken 

that read, “That is the most expensive vote you have ever cast” (Bandow 1992). 
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the five percent level (or stronger). The corresponding elasticity implies that countries voting 

against the United States, say, 10.1 percent of the time instead of just 10 percent of the time are 

0.3 percent less likely to be under an IMF program. Note that the correlation between UNSC 

membership and Voting against the United States is only 0.66. The lower correlation compared 

to those between membership and voting with the United States allows less room for outlying 

observations to dominate the results.  

Columns 4 through 8 of Table 1 present the results for the size of IMF loans. (Again, the 

control variables have the expected signs, though they are not all statistically significant.) 

Column 4 reproduces Dreher et al. (2009a), showing that countries on the UNSC do not receive 

larger loans. When we introduce Voting with the USA, in column 5, things change. The 

coefficients of -1.71 for temporary UNSC membership and 2.09 for Voting with the USA 

indicate that if a country is on the UNSC and fails to vote with the United States, it receives a 

smaller loan. And if a country is on the UNSC and does vote with the United States, it receives a 

larger loan. More precisely, for an increase in voting with the United States of one percent, the 

country receives 14 percent more in IMF loans.
12

 The results are stronger in column 7, where we 

drop the control variables that are not statistically significant at conventional levels. Again, 

however, the results are driven by Yemen and can thus not be generalized.  

Columns 6 and 8 perform similar analyses switching Voting with the USA for Voting 

against the USA, with similar but stronger results. In column 8, the net effect of voting against 

the United States by one percent is to decrease IMF loans by -2.3 percent, while the UNSC 

variables are not significant at conventional levels in column 6. Figure 5 shows that this result is 

not driven by outliers. 

                                                 
12

 Using Stata, we report the elasticity calculated with mfx, dyex. The elasticities are not 

presented in the tables, but are calculated from the results presented therein. 
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Note that the findings presented here indicate that voting behavior at the IMF influences 

all types of conditional lending from the IMF, concessional and non-concessional alike. Given 

what we observe in the figures above, we also repeat our analysis focusing on concessional IMF 

programs only. The qualitative results hold but are actually weaker than the results presented 

above. These results are not reported but are available as part of the replication materials. 

Table 2 replicates the analysis but includes a country’s voting similarity with Russia (or 

the Soviet Union, depending on the historical period). Voting behavior in the UNSC among the 

other permanent members is too high to include them in the same regression. While correlation 

between voting with the United States and Voting with Russia is also high (rho=0.95), 

correlation of Voting against the USA and Voting against Russia is notably lower (rho = 0.03). 

While insignificant results on the former could thus result from multicollinearity, there should be 

no problem identifying separate effects of voting against Russia and, respectively, against the 

United States, if any. The results show that voting with or against Russia does not have a 

statistically significant impact while the statistical significance of the results for voting 

with/against the United States remains. Overall, it seems that the Western shareholders – 

specifically the United States – rather than Russia exert influence in the Fund to channel 

additional programs to countries voting with them in the UNSC. This interpretation makes sense 

– the Soviet Union was never a member of the IMF, and the vote share of Russia at the IMF 

Executive Board is low compared to those of the United States and its allies. These results thus 

lend confidence to our overall interpretation of the above results that the effect of voting against 

the United States influences IMF lending behavior. 

One question we left open is about the direction of causality. As we currently model it, 

voting on the UNSC causes IMF loans. But it is also plausible that IMF loans cause UNSC 



18 

 

voting. A formal test for causality using instrumental variables is beyond the scope of this paper. 

Here, we are mainly interested in whether IMF lending is influenced by its major shareholders 

for geo-political considerations. Whether IMF loans are used to change the voting behavior of 

countries in the UNSC or countries are rewarded for their voting is of secondary importance. 

Also, we are not aware of an instrument that could be used to disentangle these two effects. Even 

if we find (by means of Granger causality tests, e.g.) that IMF loans precede a change in voting 

behavior we could not know whether the loan is paid as a reward or rather as a bribe. Even if the 

loan precedes the vote, it could well be paid in anticipation of a positive vote rather than a bribe. 

We thus leave this question for future research. Note however that some anecdotes indicate that 

the direction of causality is as we have it: Voting causes loans (as in the example of Yemen 

mentioned above).  

Finally, we turn to whether the United States uses IMF money to reward its friends or 

rather bribes its opponents. Following previous work (like Thacker 1999), we use a country’s 

position in the UNGA to proxy for political proximity.
13

 In column 1 of Table 3 we add the share 

of votes a country votes the same as the United States in the UNGA to the conditional fixed 

effects Logit model. We lag the variable by one year as contemporaneous voting is likely to be 

affected by the same dynamics also affecting the size of the loan.14 The results show that voting 

with the United States in the previous year does not affect the probability of receiving an IMF 

program at conventional levels of significance. The results for UNSC membership and voting 

against the United States on the UNSC remain. 

                                                 
13

 We measure voting with the United States in the UNGA analogously to how we measure 

voting with the United States in the UNSC.  
14

 For example, a country receiving an IMF loan in reward for its voting compliance in the 

UNSC will likely also change its voting in the UNGA. 
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Column 2 adds the interaction of voting with the United States in the UNGA (lagged) and 

voting against the United States in the UNSC. Interpreting the interaction effect in nonlinear 

models such as logit is not straightforward (Ai and Norton 2003, Greene 2010).15 Figure 6 thus 

illustrates the quantitative effect of voting against the United States on the UNSC and its 

significance. We graph the marginal effect of a change in voting on the probability to be under 

an IMF arrangement for different values of voting in the UNGA, holding the additional 

continuous explanatory variables to their means, setting the UNSC dummy equal to one and the 

dummy for past arrangements to zero, and assuming the country fixed effects to be zero. The 

results show that the marginal effect decreases with voting inline with the USA in the UNGA but 

is not significant at the ten percent level at most values of UNGA voting. The exceptions are the 

marginal effects in the range of 0.3-0.5, with negative coefficients. Taking this at face value, it 

implies that neither friends nor enemies of the United States are punished for voting against the 

United States in the UNSC. Rather, it is the countries in the middle – the “swing voters” whom 

the United States targets.
16

 Quantitatively, an increase in voting against the United States in the 

UNSC from zero to one reduces the probability to be under an IMF program by 0.06 percentage 

points. 

Columns 3 and 4 replicate the results focusing on loan size rather than programs. As 

column 3 shows, countries voting in line with the USA in the previous year receive larger IMF 

loans, at the five percent level. The coefficient implies that an increase in voting in line with the 

United States in the UNGA by 0.1 will increase IMF loans by 86 percent (=0.1*(exp(2.155)-1). 

                                                 
15

 As Ai and Norton (2003: 123) point out, “the magnitude of the interaction effect in nonlinear 

models does not equal the marginal effect of the interaction term.” It can even be of opposite 

sign. Moreover, a simple t-test on the coefficient of the interaction term is not appropriate to test 

for the significance of the interaction. 
16

 See Dixit and Londregan (1996) on the logic of targeting swing voters. 
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Column 4 adds the interaction term, which has a negative coefficient, significant at the 

five percent level. Figure 7 depicts the elasticity for varying ranges of UNGA voting. The results 

imply that enemies of the United States do not get punished by the IMF when they vote against 

the United States on the UNSC but friends do. 

Taken together, the results tell an interesting story about the determinants of who receives 

IMF loans and how big the loans are. Swing voters are targeted for IMF participation: when 

countries that vote with the United States part of the time at the UNGA choose to vote against 

the United States at the UNSC, they are less likely to receive an IMF loan. Friends of the United 

States are targeted with respect to loan size: When countries that vote with the United States at 

the UNGA choose to vote against the United States at the UNSC, they receive smaller IMF 

loans. The United States does not appear to exert political capital to influence enemies: Cuntries 

that do not vote with the United States at the UNGA are note targeted for votes at the UNSC. 

 

4. Conclusion 

The aftermath of the Global Financial Crisis led to the reform of IMF governance. Changes were 

made in the name of legitimacy: If the IMF is to remain relevant, its governance structure must 

represent realities about the relative economic strength of its members. So, in 2012, emerging 

market countries will see their vote shares (and contributions) increase, while the relative power 

of Western countries will be reduced. Notably, China will move from the sixth largest voteholder 

to the third. But the most powerful member will remain the United States, retaining not only its 

top position, but also its veto power over key decisions at the IMF.  

One reason these governance reforms are important – and proved controversial – is that 

the most powerful members of the IMF do employ the institution to pursue their self-interest. 
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Ironically, the powerful members of the IMF have, apparently, used their influence to buy 

legitimacy from another international organization. Power at the IMF translates into additional 

power at the UNSC. 

Recent research has shown that UNSC membership is associated with a greater 

probability of participating in IMF programs and with less conditionality in terms of the number 

of specific policy conditions. UNSC members also get more World Bank loans, US bilateral aid, 

and more money from the UNDP. Our study is the first to consider actual voting behavior, and 

we show that it matters.  

Voting with the United States is rewarded and voting against the United States is 

punished. The substantive effect of voting with the United States is statistically significant, but 

small (and driven by two outlying observations) – that of voting against the United States is also 

statistically significant and larger – by an order of magnitude (and not driven by outliers). The 

analysis of our original dataset leads to a straightforward conclusion: The United States uses its 

influence at the IMF to buy votes on the UN Security Council. Governments serving on the 

Security Council who publicly disagree with the United States on matters of international 

security are less likely to receive IMF loans, and if they do receive them, the loans are 

significantly smaller. 

We are left with an intriguing conclusion. The United States may seek to legitimate its 

foreign policy objectives with approval from the UNSC, but that approval may, in part, be 

bought by trading votes for loans, and activity that is inconsistent with the stated objectives of 

the IMF, and thus may be viewed as less than legitimate. To the extent that a trade like this is 

possible, we believe that it can only be so because international organizations are not completely 
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transparent and are not well-understood by the general public. International organizations can 

thus be used to do the “dirty work” of governments (Vaubel 1986, Abbot and Snidal 1998). 
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Figure 1: UNSC voting and IMF participation – all programs 

  
Note: Numbers in parentheses give total number of observations in each category. 

 

 

Figure 2: UNSC voting and IMF participation – concessional programs 

  
Note: Numbers in parentheses give total number of observations in each category.  
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Figure 3: UNSC voting and IMF loans (commitments in mill. SDR) – all programs  

   

 

Figure 4: UNSC voting and IMF loans (commitments in mill. SDR) – concessional programs  
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Figure 5: Partial Leverage Plot, Table 1, column 8 

  

Figure 6: Marginal effect, Table 3, column 2 
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Figure 7: Marginal effect, Table 3, column 4 
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Table 1: UNSC voting and the IMF, 1970-2000 

  

Notes: The dependent variable is a dummy indicating the existence of an IMF program in columns (1)-(3) and (log) IMF commitments 

in millions SDR in columns (4)-(8). Estimation is with two-way clustered conditional fixed effects logit in column (1)-(3) and OLS 

including fixed country and year effects in columns (4)-(8). p-values in parentheses; *, **, *** significant at 10, 5, 1%.  
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!!!!!!!!!!!!!!!!!!!! !!!!!!"?6??$!!! !!!!!!"?6??$!!! !!!!!!"?6??$!!! !!!!!!"?6?#$!!! !!!!!!"?6?#$!!! !!!!!!"?6?#$!!! !!!!!!"?6??$!!! !!!!!!"?6??$!!!

KDL;251;D5!"4D!,;-3;D5!.M!IJG$ !!!!!!B?6?+%AAA !!!!!!B?6?+%AAA !!!!!!B?6?+#AAA !!!!!!B?6?)?AAA !!!!!!B?6?)?AAA !!!!!!B?6?)?AAA !!!!!!B?6?'&AAA !!!!!!B?6?'&AAA

!!!!!!!!!!!!!!!!!!!! !!!!!!"?6??$!!! !!!!!!"?6??$!!! !!!!!!"?6??$!!! !!!!!!"?6?#$!!! !!!!!!"?6?#$!!! !!!!!!"?6?#$!!! !!!!!!"?6??$!!! !!!!!!"?6??$!!!

J;=5!2;-L43;!"4D!,;-3;D5!.M!IJG$ !!!!!!!?6?%*AAA !!!!!!!?6?%*AAA !!!!!!!?6?%+AAA !!!!!!!?6?#@AA! !!!!!!!?6?%?AA! !!!!!!!?6?%?AA! !!!!!!!?6?%#AAA !!!!!!!?6?%#AAA

!!!!!!!!!!!!!!!!!!!! !!!!!!"?6??$!!! !!!!!!"?6??$!!! !!!!!!"?6??$!!! !!!!!!"?6?#$!!! !!!!!!"?6?#$!!! !!!!!!"?6?#$!!! !!!!!!"?6??$!!! !!!!!!"?6??$!!!

"H./$!8N1=;-!.M!3>;3O2!0DP!=0H0D3;2 !!!!!!!?6%(&AAA !!!!!!!?6%'&AAA !!!!!!!?6%')AAA !!!!!!!?6?%*!!! !!!!!!!?6?%'!!! !!!!!!!?6?&#!!! !!!!!!!!!!!!!!! !!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!! !!!!!!"?6??$!!! !!!!!!"?6??$!!! !!!!!!"?6??$!!! !!!!!!"?6+@$!!! !!!!!!"?6@#$!!! !!!!!!"?6++$!!! !!!!!!!!!!!!!!! !!!!!!!!!!!!!!!

QL;-0HH!=NP/;5!=0H0D3;!"R!.M!IJG$ !!!!!!!?6?%+AA! !!!!!!!?6?%+AA! !!!!!!!?6?%*AA! !!!!!!!?6?#*!!! !!!!!!!?6?#)!!! !!!!!!!?6?#)!!! !!!!!!!!!!!!!!! !!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!! !!!!!!"?6?&$!!! !!!!!!"?6?'$!!! !!!!!!"?6?($!!! !!!!!!"?6&($!!! !!!!!!"?6&*$!!! !!!!!!"?6&*$!!! !!!!!!!!!!!!!!! !!!!!!!!!!!!!!!

8N1=;-!.M!.=2;-L054.D2 !!!!!!!!#%)%!!! !!!!!!!!#%)%!!! !!!!!!!!#%)%!!! !!!!!!!!#(%'!!! !!!!!!!!#(%'!!! !!!!!!!!#(%'!!! !!!!!!!!%#@)!!! !!!!!!!!%#@)!!!

8N1=;-!.M!3.ND5-4;2! )@ )@ )@ !!!!!!!!!#?&!!! !!!!!!!!!#?&!!! !!!!!!!!!#?&!!! !!!!!!!!!#%?!!! #%?

SB9TN0-;P!!!!!!!!!!! !!!!!!!!!!!!!!! !!!!!!!!!!!!!!! !!!!!!!!!!!!!!! !!!!!!!!?6?@!!! !!!!!!!!?6?@!!! !!!!!!!!?6?@!!! !!!!!!!!?6#?!!! !!!!!!!!?6#?!!!
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Table 2: UNSC voting and the IMF, including voting with Russia, 1970-2000 

  

Notes: The dependent variable is a dummy indicating the existence of an IMF program in columns (1)-(3) and (log) IMF commitments 

in millions SDR in columns (4)-(6). Estimation is with two-way clustered conditional fixed effects logit in column (1)-(3) and OLS 

including fixed country and year effects in columns (4)-(8). p-values in parentheses; *, **, *** significant at 10, 5, 1%. 

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!"#$!!! !!!!!!!!!"%$!!! !!!!!!!!!"&$!!! !!!!!!!!!"'$!!! !!!!!!!!!"($!!! !!!!!!!!!")$!!!

,-./-012 ,-./-012 ,-./-012 3.1145516 3.1145516 3.1145516

789:!5;1,.-0-<!1;1=;-2>4, !!!!!!B?6%&#!!! !!!!!!!#6?&'AAA !!!!!!B#6#%+!!! !!!!!!!?6(+'!!! !!!!!!B#6%@@!!! !!!!!!!?6(#%AA!

!!!!!!!!!!!!!!!!!!!! !!!!!!"?6+'$!!! !!!!!!"?6??$!!! !!!!!!"?6%@$!!! !!!!!!"?6#($!!! !!!!!!"?6%&$!!! !!!!!!"?6?&$!!!

C.54D/!E45>!79F!!!!! !!!!!!!%6')'A!! !!!!!!!!!!!!!!! !!!!!!!%6)+#!!! !!!!!!!!!!!!!!! !!!!!!!%6*++A!! !!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!! !!!!!!"?6?)$!!! !!!!!!!!!!!!!!! !!!!!!"?6#*$!!! !!!!!!!!!!!!!!! !!!!!!"?6?+$!!! !!!!!!!!!!!!!!!

C.54D/!E45>!SN2240 !!!!!!B#6&()!!! !!!!!!!!!!!!!!! !!!!!!B#6#('!!! !!!!!!!!!!!!!!! !!!!!!B#6##?!!! !!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!! !!!!!!"?6&@$!!! !!!!!!!!!!!!!!! !!!!!!"?6(@$!!! !!!!!!!!!!!!!!! !!!!!!"?6(&$!!! !!!!!!!!!!!!!!!

C.54D/!0/04D25!79F !!!!!!!!!!!!!!! !!!!!!B&6#&*AA! !!!!!!!!!!!!!!! !!!!!!B&6)%(!!! !!!!!!!!!!!!!!! !!!!!!B&6(#?AA!

!!!!!!!!!!!!!!! !!!!!!"?6?'$!!! !!!!!!!!!!!!!!! !!!!!!"?6#&$!!! !!!!!!!!!!!!!!! !!!!!!"?6?#$!!!

C.54D/!0/04D25!SN2240 !!!!!!!!!!!!!!! !!!!!!B(6()?!!! !!!!!!!!!!!!!!! !!!!!!B(6+#(!!! !!!!!!!!!!!!!!! !!!!!!B(6&@?!!!

!!!!!!!!!!!!!!! !!!!!!"?6&#$!!! !!!!!!!!!!!!!!! !!!!!!"?6'%$!!! !!!!!!!!!!!!!!! !!!!!!"?6%#$!!!

G025!,0-5434,054.D!! !!!!!!!%6%'+AAA !!!!!!!%6%))AAA !!!!!!!?6(&)!!! !!!!!!!?6(*?A!! !!!!!!!?6(@)AAA !!!!!!!?6)#'AAA

!!!!!!!!!!!!!!!!!!!! !!!!!!"?6??$!!! !!!!!!"?6??$!!! !!!!!!"?6##$!!! !!!!!!"?6?@$!!! !!!!!!"?6?#$!!! !!!!!!"?6??$!!!

H./"-;0H!IJG!,;-!30,450$ !!!!!!B%6#%?AAA !!!!!!B%6#)%AAA !!!!!!B#6)@'AA! !!!!!!B#6*?(AA! !!!!!!B#6'%#AAA !!!!!!B#6'%?AAA

!!!!!!!!!!!!!!!!!!!! !!!!!!"?6??$!!! !!!!!!"?6??$!!! !!!!!!"?6?#$!!! !!!!!!"?6?#$!!! !!!!!!"?6??$!!! !!!!!!"?6??$!!!

KDL;251;D5!"4D!,;-3;D5!.M!IJG$ !!!!!!B?6?+%AAA !!!!!!B?6?+#AAA !!!!!!B?6?)?AAA !!!!!!B?6?)?AAA !!!!!!B?6?'&AAA !!!!!!B?6?'&AAA

!!!!!!!!!!!!!!!!!!!! !!!!!!"?6??$!!! !!!!!!"?6??$!!! !!!!!!"?6?#$!!! !!!!!!"?6?#$!!! !!!!!!"?6??$!!! !!!!!!"?6??$!!!

J;=5!2;-L43;!"4D!,;-3;D5!.M!IJG$ !!!!!!!?6?%+AAA !!!!!!!?6?%+AAA !!!!!!!?6?%?AA! !!!!!!!?6?#@AA! !!!!!!!?6?%#AAA !!!!!!!?6?%#AAA

!!!!!!!!!!!!!!!!!!!! !!!!!!"?6??$!!! !!!!!!"?6??$!!! !!!!!!"?6?#$!!! !!!!!!"?6?#$!!! !!!!!!"?6??$!!! !!!!!!"?6??$!!!

"H./$!8N1=;-!.M!3>;3O2!0DP!=0H0D3;2 !!!!!!!?6%''AAA !!!!!!!?6%'?AAA !!!!!!!?6?%*!!! !!!!!!!?6?&?!!! !!!!!!!!!!!!!!! !!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!! !!!!!!"?6??$!!! !!!!!!"?6??$!!! !!!!!!"?6@?$!!! !!!!!!"?6++$!!! !!!!!!!!!!!!!!! !!!!!!!!!!!!!!!

QL;-0HH!=NP/;5!=0H0D3;!"R!.M!IJG$ !!!!!!!?6?%*AA! !!!!!!!?6?%*AA! !!!!!!!?6?#)!!! !!!!!!!?6?#)!!! !!!!!!!!!!!!!!! !!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!! !!!!!!"?6?($!!! !!!!!!"?6?($!!! !!!!!!"?6&*$!!! !!!!!!"?6&*$!!! !!!!!!!!!!!!!!! !!!!!!!!!!!!!!!

8N1=;-!.M!.=2;-L054.D2 !!!!!!!!#%)%!!! !!!!!!!!#%)%!!! !!!!!!!!#(%'!!! !!!!!!!!#(%'!!! !!!!!!!!%#@)!!! !!!!!!!!%#@)!!!

8N1=;-!.M!3.ND5-4;2! )@ )@ !!!!!!!!!#?&!!! !!!!!!!!!#?&!!! !!!!!!!!!#%?!!! #%?

SB9TN0-;P!!!!!!!!!!! !!!!!!!!!!!!!!! !!!!!!!!!!!!!!! !!!!!!!!?6?@!!! !!!!!!!!?6?@!!! !!!!!!!!?6#?!!! !!!!!!!!?6#?!!!
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Table 3: UNSC voting and UNGA voting, 1970-2000 

 
 

Notes: The dependent variable is a dummy indicating the existence of an IMF program in columns (1)-(2) and (log) IMF commitments 

in millions SDR in columns (3)-(4). Estimation is with two-way clustered conditional fixed effects logit in column (1)-(2) and OLS 

including fixed country and year effects in columns (3)-(4). p-values in parentheses; *, **, *** significant at 10, 5, 1%. 

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!"#$!!! !!!!!!!!!"%$!!! !!!!!!!!!"&$!!! !!!!!!!!!"'$!!!

,-./-012 ,-./-012 3.1145516 3.1145516

789:!5;1,.-0-<!1;1=;-2>4, !!!!!!!#6?&&AAA !!!!!!!#6#?&AAA !!!!!!!?6'#*A!! !!!!!!!?6')+AA!

!!!!!!!!!!!!!!!!!!!! !!!!!!"&6)+$!!! !!!!!!"&6+#$!!! !!!!!!"#6@#$!!! !!!!!!"%6#&$!!!

C.54D/!0/04D25!79F!! !!!!!!B&6+%+AAA !!!!!!!'6)(&!!! !!!!!!B&6%%#AA! !!!!!!!'6(&?!!!

!!!!!!!!!!!!!!!!!!!! !!!!!!"%6)#$!!! !!!!!!"#6%@$!!! !!!!!!"%6&?$!!! !!!!!!"#6##$!!!

C.54D/!E45>!79F!"78IF$U!5B#! !!!!!!B#6()#!!! !!!!!!B#6'+?!!! !!!!!!!%6#((AA! !!!!!!!%6#)(AA!

!!!!!!!!!!!!!!!!!!!! !!!!!!"#6'@$!!! !!!!!!"#6'#$!!! !!!!!!"%6%#$!!! !!!!!!"%6%%$!!!

C.54D/!0/04D25!79F!"789:$! !!!!!!!!!!!!!!! !!!!!B&?6%%(AA! !!!!!!!!!!!!!!! !!!!!B%)6&*@AA!

!!!!A!C.54D/!E45>!79F!"78IF$U!5B#!!! !!!!!!!!!!!!!!! !!!!!!"%6'&$!!! !!!!!!!!!!!!!!! !!!!!!"%6?%$!!!

J;=5!2;-L43;!"4D!,;-3;D5!.M!IJG$ !!!!!!!?6?%(AAA !!!!!!!?6?%(AAA !!!!!!!?6?%#AAA !!!!!!!?6?%#AAA

!!!!!!!!!!!!!!!!!!!! !!!!!!"'6#&$!!! !!!!!!"'6?@$!!! !!!!!!"'6+@$!!! !!!!!!"'6+%$!!!

KDL;251;D5!"4D!,;-3;D5!.M!IJG$ !!!!!!B?6?*+AAA !!!!!!B?6?*+AAA !!!!!!B?6?'#AAA !!!!!!B?6?'?AAA

!!!!!!!!!!!!!!!!!!!! !!!!!!"*6@($!!! !!!!!!"*6+*$!!! !!!!!!"'6(($!!! !!!!!!"'6'*$!!!

G025!,0-5434,054.D!! !!!!!!!%6%(*AAA !!!!!!!%6%('AAA !!!!!!!?6)#)AAA !!!!!!!?6)#@AAA

!!!!!!!!!!!!!!!!!!!! !!!!!!"*6(?$!!! !!!!!!"*6(?$!!! !!!!!!"&6'#$!!! !!!!!!"&6'&$!!!

H./"-;0H!IJG!,;-!30,450$ !!!!!!B%6&'%AAA !!!!!!B%6&(&AAA !!!!!!B#6&&*AAA !!!!!!B#6&'#AAA

!!!!!!!!!!!!!!!!!!!! !!!!!"%(6%)$!!! !!!!!"%(6'*$!!! !!!!!!"'6@($!!! !!!!!!"'6@*$!!!

"H./$!8N1=;-!.M!3>;3O2!0DP!=0H0D3;2 !!!!!!!?6%%'AAA !!!!!!!?6%%?AAA !!!!!!!!!!!!!!! !!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!! !!!!!!"&6#?$!!! !!!!!!"&6??$!!! !!!!!!!!!!!!!!! !!!!!!!!!!!!!!!

QL;-0HH!=NP/;5!=0H0D3;!"R!.M!IJG$ !!!!!!!?6?%&!!! !!!!!!!?6?%%!!! !!!!!!!!!!!!!!! !!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!! !!!!!!"#6()$!!! !!!!!!"#6('$!!! !!!!!!!!!!!!!!! !!!!!!!!!!!!!!!

8N1=;-!.M!.=2;-L054.D2 !!!!!!!!#%(#!!! !!!!!!!!#%(#!!! !!!!!!!!%#*@!!! !!!!!!!!%#*@!!!

8N1=;-!.M!3.ND5-4;2! )@ )@ !!!!!!!!!#%?!!! !!!!!!!!!#%?!!!

SB9TN0-;P!!!!!!!!!!! !!!!!!!!!!!!!!! !!!!!!!!!!!!!!! !!!!!!!!?6#?!!! !!!!!!!!?6##!!!
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Appendix A: Variables and Definitions 

 

C0-40=H; J;23-4,54.D 9.N-3;

KVW!,0-5434,054.D JN11<!3.P;P!#!4M!0!3.ND5-<!,0-5434,05;2!4D!0D!

KVW!,-./-01!PN-4D/!,0-5!.M!5>;!<;0-!NDP;-!

950DPB=<U!XY5;DP;P!WNDP!W034H45<U!95-N35N-0H!

FPZN251;D5!W034H45<U!.-!XY5;DP;P!95-N35N-0H!

FPZN251;D5!W034H45<[G.L;-5<!S;PN354.D!0DP!

I-.E5>!W034H45<U!0DP!?!.5>;-E42;6

C-;;H0DP!"%??&$

KVW!,0-5434,054.DU!

3.D3;224.D0H

JN11<!3.P;P!#!4M!0!3.ND5-<!,0-5434,05;2!4D!0D!

KVW!,-./-01!PN-4D/!05!H;025!(!1.D5>2!.M!5>;!

<;0-!NDP;-!95-N35N-0H!FPZN251;D5!W034H45<!.-!

XY5;DP;P!95-N35N-0H!FPZN251;D5!

W034H45<[G.L;-5<!S;PN354.D!0DP!I-.E5>!W034H45<U!

0DP!?!.5>;-E42;6

J-;>;-!"%??)$

KVW!3.114551;D52 "H./$!H.0D2!0/-;;P!NDP;-!950DPB=<U!XY5;DP;P!

WNDP!W034H45<U!95-N35N-0H!FPZN251;D5!W034H45<U!.-!

XY5;DP;P!95-N35N-0H!FPZN251;D5!

W034H45<[G.L;-5<!S;PN354.D!0DP!I-.E5>!W034H45<!

"4D!14HH4.D2!9JS$6

KVW!"%??($

KVW!3.114551;D52U!

3.D3;224.D0H

"H./$!H.0D2!0/-;;P!NDP;-!95-N35N-0H!FPZN251;D5!

W034H45<!0DP!XY5;DP;P!95-N35N-0H!FPZN251;D5!

W034H45<[G.L;-5<!S;PN354.D!0DP!I-.E5>!W034H45<!

"4D!14HH4.D2!9JS$6

KVW!"%??($

789:!5;1,.-0-<!

1;1=;-2>4,

JN11<!3.P;P!#!4M!0!3.ND5-<!42!0!D.DB,;-10D;D5!

1;1=;-!.M!5>;!7D45;P!8054.D2!9;3N-45<!:.ND34HU!

0DP!?!.5>;-E42;6

EEE6ND6.-/

C.54D/!E45>!79F[SN2240!4D!

5>;!789:

9>0-;!.M!L.5;2!0!3.ND5-<!L.5;2!4D!H4D;!E45>!5>;!

7D45;P!9505;2[SN2240!4D!5>;!789:6

2;;!5;Y5

C.54D/!0/04D25!79F[SN2240!

4D!5>;!789:

9>0-;!.M!L.5;2!0!3.ND5-<!L.5;2!0/04D25!5>;!

7D45;P!9505;2[SN2240!4D!5>;!789:6

2;;!5;Y5

C.54D/!E45>!79F!4D!5>;!

78IF

9>0-;!.M!L.5;2!0!3.ND5-<!L.5;2!E45>!5>;!7D45;P!

9505;2!4D!5>;!78IF6

2;;!5;Y5

G025!G0-5434,054.D JN11<!3.P;P!#!M.-!3.ND5-4;2!5>05!>0L;!

,-;L4.N2H<!,0-5434,05;P!4D!KVW!,-./-012!0DP!?!

.5>;-E42;6

KVW!FDDN0H!S;,.-5!"L0-4.N2!

<;0-2$

H./"-;0H!IJG!,;-!30,450$ V;02N-;P!4D!#@@(!GGG!P.HH0-2 !G-\;E.-2O4!;5!0H6!"%???$U!

;Y5;DP;P!=<!:>;4=N=!;5!0H6!

KDL;251;D5!"4D!,;-3;D5!.M!

IJG$

G-4L05;!0DP!,N=H43!/-.22!D054.D0H!4DL;251;D5!02!

0!2>0-;!.M!/-.22!P.1;2543!,-.PN35!"IJG$6

!G-\;E.-2O4!;5!0H6!"%???$U!

;Y5;DP;P!=<!:>;4=N=!;5!0H6!

J;=5!2;-L43;!"4D!,;-3;D5!.M!

IJG$

].50H!P;=5!2;-L43;!.N5250DP4D/!4D!,;-3;D5!.M!

I8K6

^.-HP!_0DO!"%??'$

"H./$!8N1=;-!.M!3>;3O2!0DP!

=0H0D3;2

`./!.M!!5>;!DN1=;-!.M!3>;3O2!0DP!=0H0D3;26 _;3O!;5!0H6!"#@@@$

QL;-0HH!=NP/;5!=0H0D3;!"R!

.M!IJG$

QL;-0HH!=NP/;5!=0H0D3;!42!3N--;D5!0DP!30,450H!

-;L;DN;!0DP!.MM4340H!/-0D52!-;3;4L;PU!H;22!5.50H!

;Y,;DP45N-;!0DP!H;DP4D/!14DN2!-;,0<1;D52!M.-!

3;D5-0H!/.L;-D1;D5!4D!,;-3;D5!.M!IJG6

^.-HP!_0DO!"%??'$



38 

 

Appendix B: Descriptive Statistics (estimation sample, Table 1, column 7) 

 
 

Variable Mean Minimum Maximum Standard Deviation

KVW!,0-5434,054.D 0.50 0.00 1.00 0.50

KVW!,0-5434,054.DU!3.D3;224.D0H 0.16 0.00 1.00 0.36

KVW!3.114551;D52 1.60 0.00 9.67 2.21

KVW!3.114551;D52U!3.D3;224.D0H 0.50 0.00 7.96 1.27

789:!5;1,.-0-<!1;1=;-2>4, 0.07 0.00 1.00 0.25

C.54D/!E45>!79F!4D!5>;!789: 0.06 0.00 1.00 0.22

C.54D/!E45>!SN2240!4D!5>;!789: 0.07 0.00 1.00 0.24

C.54D/!0/04D25!79F!4D!5>;!789: 0.01 0.00 0.42 0.04

C.54D/!0/04D25!SN2240!4D!5>;!789: 0.00 0.00 0.13 0.01

C.54D/!E45>!79F!4D!5>;!78IF 0.37 0.00 0.69 0.12

G025!G0-5434,054.D 0.79 0.00 1.00 0.41

H./"-;0H!IJG!,;-!30,450$ 7.91 6.05 9.72 0.80

KDL;251;D5!"4D!,;-3;D5!.M!IJG$ 12.93 -3.46 68.35 7.23

J;=5!2;-L43;!"4D!,;-3;D5!.M!IJG$ 18.59 0.00 152.27 14.42

"H./$!8N1=;-!.M!3>;3O2!0DP!

=0H0D3;2

0.62 0.00 2.89 0.65

QL;-0HH!=NP/;5!=0H0D3;!"R!.M!IJG$ -3.33 -61.14 20.63 5.45




