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ABSTRACT 
 

 This paper seeks to reexamine the empirical evidence supporting the theory that the IMF 

induces private capital inflows to countries that participate in IMF programs; a concept also 

known as “catalytic official finance”. Considering data from 101 low- and middle-income 

countries between 1980 and 2010, I find that the Fund does not provide a consistent catalytic 

effect for private investment, but rather only for certain types of capital flows. In particular, 

evidence suggests that IMF catalytic official finance is positive and significant with regards to 

portfolio equity flows; while there is no conclusive evidence to suggest that IMF lending 

programs impact foreign direct investment in any significant way, positively or negatively. These 

results provide important insights for IMF program development so it may better serve its 

membership and fulfill its mandate to oversee the stability of the international monetary system.  
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I. INTRODUCTION  
 
 IMF lending programs are often considered as a “good housekeeping seal of approval” in the 

sense that they exert a catalytic effect on international capital flows by helping a country in crisis 

to overcome financing shortages while concurrently provide a signal to markets that the 

government is committed to economic reform. This theory has lead observers to interpret IMF 

lending programs as “catalytic official finance” (COF),  a term that became popular in the 1990’s 

following a series of capital account crises such as those in Mexico, Thailand, Brazil, Korea, 

Turkey and the Philippines. The underlying assumption being that IMF lending programs, by 

signaling serious reforms through conditionality, will attract crucial additional private sector 

resources to help countries overcome their financial shortages.   

 Signaling is not the only mechanism through which the IMF can catalyze private investment; 

liquidity provisions may provide investors with incentives to roll over their debt (Corsetti, 

Guimaraes, and Roubini 2003), as well as provide an informational role for markets with 

asymmetric information (Marchesi and Thomas 2001).  While conceptually the conduits for 

catalytic finance were, and still are, generally accepted, empirical research to determine the 

statistical strength supporting the concept of IMF COF is still not clear. 

 Initial empirical work failed to find a wide spread and statistically significant catalytic effect 

for IMF lending programs (Bird and Rowlands 1997, 2001; Vreeland 2003). However those 

findings were challenged, and later empirical research provided evidence suggesting that under 

some circumstances and when considering certain types of capital flows, the catalytic effect is 

significant and positive (Mody and Saravia 2006; Diaz-Cassou, Garcia-Herrero and Molina 

2006; van de Veer and de Jong 2010). Specifically, these studies found that countries with weak, 
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but not too weak, economic fundamentals were thought to be more likely to benefit from 

catalytic financial effects. However, other studies suggest that under certain conditions the 

catalytic effect of IMF lending programs on a nation can be negative – in other words the 

presence of an IMF lending program may actually give a negative signal to private investors, 

resulting in private capital outflows from the borrowing country (Edwards 2003; Jensen 2004; 

Bird and Rowlands 2002; Diaz-Cassou, Garcia-Herrero and Molina 2006).  

 To date there is no clear consensus on which conditions facilitate positive or negative 

catalytic finance, if any exist at all, nor has there been convergence on the appropriate statistical 

methods for examining such potential effects. Various statistical methods, in addition to basic 

multiple OLS regression, have been used; the more common including: two-step treatment 

effects, Heckman selection correction, propensity-score matching and fixed effects 

transformations. The key independent variable of interest, private capital flows, has also been 

measured in various ways and remains a challenge due to data availability across the Fund’s 

membership. The key contribution of this paper is to expand upon existing literature to include 

the last eight years of global economic events to provide further insight into the impact of IMF 

lending programs on its members by examining private capital flows, and more specifically net 

foreign direct investment (FDI) and total private capital flows.  

 I find evidence which suggests that IMF lending programs have a positive effect on attracting 

portfolio equity into a country, whilst I find no conclusive evidence to suggest that IMF lending 

programs impact Foreign Direct Investment. Furthermore, the strength of this catalytic effect on 

portfolio equity appears to be greater for middle-income countries than for low-income 
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countries, as one would expect given the lack of developed international capital markets in less 

developed countries.   

 Section II provides the motivation behind this analysis, which is followed by a literature 

review to identify key theoretical considerations and methodological issues. Sections IV and V 

provide descriptions of the data and methodology used in this analysis. Empirical results are 

discussed in Section VI, which also includes threshold testing in an attempt to identify whether 

IMF impacts for FDI exist under certain economic conditions, as previous literature suggests. 

The final Section concludes and draws upon how these findings are relevant for future IMF 

lending programs and policies. 

 

II.  Motivation 

 The onset of the 2008 global financial crisis has once again thrust the International Monetary 

Fund on to center stage. However, whereas in the past IMF lending programs, with some 

exceptions of course, were predominantly arrangements between the Fund and developing or 

emerging nations, the most recent crises, by and large, originated in the world’s most developed 

countries. And while the nature of these challenges vary greatly across countries and income 

groups, the question as to whether or not IMF programs have a catalytic effect on private 

investment, either positive or negative, has resurfaced. As a wave of new IMF lending programs 

are implemented in countries such as Greece, Hungary, Iceland, Latvia and Portugal, and may 

potentially arise in Italy and Spain, the effect of IMF lending programs on recipient countries is 

of major concern. If it is the case that IMF lending programs provide a positive and significant 

catalytic effect on private investment then it is important to better understand the dimensions for 
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which these effects are found. By having a more in-depth understanding of the circumstances 

under which an IMF program will either positively or negatively impact private capital flows 

will provide valuable insight for determining the most appropriate policy mix to respond to the 

financial challenges threating the global economy. On the other hand, should it be the case that 

catalytic official finance is not found to be statistically significant under any conditions, or that it 

is not positively related, then the Fund must consider this fact when determining whether or not 

to engage in a lending arrangement with a country and also to determine the appropriate 

magnitude for such a program in the absence of providing a positive “signal” to investors.  

 

III.  Literature Review 

 In response to the numerous crises which plagued the global economy in the 1980’s and 

1990’s, various studies, both theoretical and empirical, have sought to analyze whether or not 

IMF lending programs lead to catalytic financial effects in the borrowing country. A survey of 

the literature suggests that while theoretical support for IMF catalytic finance effects exists, 

empirical analyses of these effects are far from conclusive and in some cases seem contrary to 

what theoretical underpinnings suggest one would expect.     

 Cottarelli and Giannini (2002) provide a framework for the theoretical underpinnings of 

catalytic finance, identifying five channels in which IMF lending programs may facilitate 

changes in the behavior of the private sector when a country enters an agreement with the Fund. 

They include: helping countries identify and implement policy reform; reducing asymmetric 

information by providing additional information regarding the investment environment to the 

private sector; signaling a level of commitment by the debtor country to implement change via 
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IMF loan conditionality; the provision of a screening device for investors which signals to 

investors that the debtor country will implement often difficult policy reform to stabilize the 

economy; and lastly, as an implicit insurance mechanism to private investors in the sense that 

should a country fall short of external finance the IMF would step in and private investors’ 

claims would be honored.    

 The theoretical framework outlined by Cottarelli and Giannini (2002) helps to identify 

important dimensions that should be taken into account in this study. It is not sufficient to look 

just at capital inflows as it would disregard the so-called “counterfactual problem” (Edwards 

2006; Cottarell and Giannini 2002; Mody and Saravia 2006). In other words, an IMF program 

may not lead to increased capital inflows, however it may reduce or shield against the reversal of 

capital flows out of the borrowing country. Second, there is a time dimension to catalytic 

finance. For example, does one expect that an IMF program will have an immediate effect on 

capital flows or over a longer time horizon? Most studies tend to evaluate the effects of IMF 

lending on capital flows over the entire duration of the program (Przeworksi and Vreeland 2001; 

Vreeland 2003; Bird, Mari and Rowlands 2000; Bird and Rowlands 2007; Jensen 2004). 

However Edwards (2006) considers only the year in which an IMF program was implemented in 

an attempt to isolate the signaling channel. Edwards argues that including the entire duration of 

the program would be inappropriate because the signaling effect we are trying to isolate may be 

biased due to unforeseen challenges to program implementation down the road, such as political 

volatility in response to difficult domestic reforms.  I will take this into account in the benchmark 

analyses by controlling for the year a program was signed; however the more sophisticated two-



 

6 
 

step analysis to control for selection bias uses propensities and thus this will not be any issue in 

considering those results.  

 The dependent variable of interest to determine the existence of catalytic official finance 

varies considerably across empirical studies:  Przeworksi and Vreeland (2001) consider GDP 

growth, Bird and Rowlands focus on official lending (1997), private sector debt inflows (2001); 

and disaggregated capital flows (2007). Adji et al (1997) and Jensen (2004) look closely at FDI 

inflows; Marchesi (2001) considers the program effects on a country’s ability to reschedule its 

private debt obligations; Mody and Saravia (2003) examine the impact on the spreads involved 

in bond issues; and Edwards (2006) concentrates more narrowly on portfolio investments. This 

analysis will focus on FDI and total private capital flows.  

 Morris and Shin (2006) construct a global game theory model and find that catalytic finance is 

most likely to work when the fundamentals are quite poor but not “hopelessly so”, in which case 

the IMF assistance provides just enough financing for the country to make the necessary 

adjustment effort which induces private creditors’ to roll over their maturing claims. There has 

been some partial empirical support for this theory: Mody and Saravia (2003) find that countries 

with "moderately weak” fundamentals see a positive effect from IMF programs on bond prices 

and spreads – the author’s did not examine private capital flows. They found that when reserves 

cover at least 4 months of imports and up to about 4.5 months, or when debt-to-GNP ratios are 

between 36% and 54%, the IMF  program yields statistically significant positive effects on the 

cost of bond issuance. The author’s also found that for countries with very low reserves, IMF 

programs were “unable to compensate for the economic difficulties faced by the country” (p. 18).  

The authors’ analysis focuses on bond issuance and includes data from 1990 to 1999. This paper 
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seeks to, among other things, build upon this work by examining similar threshold conditions but 

over a broader time frame and with a focus on FDI rather than bond issuance.    

 Bird and Rowlands (2007) found significant and negative catalytic effects for medium- and 

highly-indebted countries and a positive but not statistically significant effect on countries with 

low levels of debt. When looking at reserve levels, countries with very low reserves experienced 

the largest negative catalytic effect; those with very high reserve levels experienced moderate 

reduction in capital inflows; and those with moderate reserve levels experienced positive 

catalysis.  Bird and Rowlands do not disaggregate total net capital inflows into FDI and portfolio 

investment before testing significance under different thresholds. The authors also distinguished 

by program type, narrowing their study to Standby Arrangements (SBA) or programs under the 

Extended Fund Facility (EFF) because of their non-concessionary nature. This paper will also 

elaborate on these findings by looking more broadly at all IMF programs and by considering 

how the results may change when considering FDI independently, and over a broader time 

frame.  

 Many studies have pointed out that IMF program participation is non-random (Goldstein and 

Montiel 1986; Khan 1990; Bird and Rowlands 2004, 2007; Vreeland 2003; Diaz-Cassou, Garcia-

Herrero and Molina 2006).  This has important implications for the statistical technique 

employed in this paper. Because countries self-select their participation into IMF programs, 

selection bias is a major challenge to the inferential power of a model which examines catalytic 

effects. Moreover, the external conditions of countries which enter into agreements often differ 

from those countries which choose not to sign an agreement with the Fund. And because 
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participation is non-random, it is not appropriate to evaluate the program against its 

counterfactual, an assumption embedded in a simple OLS regression.  

 Various methods have been used in an attempt to control for this selection bias problem, 

including Heckman Correction (Przeworksi and Vreeland 2001; Jensen 2004; Edwards 2000; 

2006) and instrumental variables (Barro and Lee 2005). Not all studies show selection bias to 

impact their results (Edwards 2006; Mody and Saravia 2003), however there are more instances 

where selection bias is found to be significant (Vreeland 2003; Diaz-Cassou, Garcia-Herrero and 

Molina 2006; Edwards 2006; van der Veer and de Jong 2010). This analysis will account for 

selection bias using a two-step regression technique, the details for which are described in the 

methodology section below. 

 

IV.  Conceptual Framework 

 As mentioned above, the concept of IMF catalysis emerged following the financial crises that 

plagued the global economy in the 1990s. During that time, and the decade leading up to it, the 

global economy was experiencing a dramatic shift towards greater financial integration with the 

liberalization of capital accounts. Accompanying this integration was a surge in both the level 

and volatility of capital flows between nations. This shift was associated with more frequent and 

more severe balance of payment difficulties for countries and in response the IMF, upholding its 

mandate to police the stability of the international monetary system, was tasked with developing 

strategies to help alleviate these pressures. However it was also clear that the levels capital 

required to fill the gap of payment difficulties was outside the financial capacity of the Fund, 

thus other sources of financing to supplement IMF lending programs were necessary. It was this 
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realization that lead to the now relatively familiar concept of IMF catalytic official finance.  The 

underlying concept being that an IMF lending program will attract additional private capital 

flows by signaling to investors that a country is serious about implementing the necessary 

domestic policy reforms and moreover that the country will benefit from having technical 

expertise from IMF staff to help develop a successful policy mix, to monitor progress and to 

facilitate change.  

 In assessing the underlying model for COF one must first consider the determinants of private 

capital flows. There are a multitude of sources for external financing that are channeled into a 

country, both official flows (such as foreign aid or sovereign debt flows) and private capital 

flows. These sources can be disaggregated further into sub-components. For the purposes of this 

paper, a focus is given to foreign direct investment and an aggregate of FDI and portfolio equity 

flows, referred to hereafter as total private capital flows. There are also non-commercial private 

capital flows, mainly from private remittances and NGO sources, but one can argue these are not 

relevant to the catalysis discussion since these flows are not based on anticipated returns on 

investment. 

 Foreign direct investment as defined by the IMF and the OECD is an investment which 

“reflects the aim of obtaining a lasting interest by a resident entity of one economy (direct 

investor) in an enterprise that is resident in another economy (the direct investment enterprise). 

The ‘lasting interest’ implies the existence of a long-term relationship between the direct investor 

and the direct investment enterprise and a significant degree of influence on the management of 

the latter” (OECD 2008).  While not a hard and fast rule, the conventional dividing line for 

investment to be considered a “significant influence on the management” is a 10% ownership 
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threshold - meaning if the investor owns at least 10% of a company’s capital it is considered to 

be FDI. Portfolio and other flows, however, are those flows from investors that do not have any 

intention in establishing significant influence over management of foreign entities. And while the 

longer-term outlook is still a significant consideration for investment decisions, portfolio 

investors are much more interested in the short-term rate of return on their investment, through 

dividends on equities or interest on debt. These investors, in addition to rate of return, could also 

be looking for ways to diversify investments in global markets or hedging by currency.  

 Many economists believe that foreign direct investment (FDI) and foreign portfolio 

investment (FPI) act quite differently. Conventional wisdom considers FDI to be a more stable 

form of capital flows that is driven by longer-term fundamentals in a country such as size of a 

country, trade openness, infrastructure, or human capital endowment. Portfolio equity flows, 

however, are considered much more volatile and is often referred to as “hot money”, prone to 

sudden stops or quick reversals (see for example Edison and Reinhart 2001).   

 However recent research suggests that FDI and FPI are more similar then the conventional 

wisdom described above. Hattari and Rajan (2011) make the important distinction between 

components of FDI. Greenfield investments (the establishment of new facilities) may indeed act 

in the way described above, but in the case of mergers and acquisitions (M&A) this may not be 

true. If a foreign entity undertakes a cross-border acquisition that is less than 10%, it is 

considered FPI, and more than 10% it is FDI. The authors question whether these potentially 

small differences in equity ownership really make a difference in terms of investment horizons. 

Carlson and Hernandez (2002) suggest that they do not: “portfolio equity flows respond to 

policies in a manner similar to that of FDI and in a manner opposite to that of short-term debt. It 
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may be that portfolio equity is not of a short-term nature after all” (p. 22). Building off of this 

concept, this paper will use the same set of control variables for both FDI and total private 

capital flows, which is measured as the sum of FDI and portfolio investment as a percent of 

GDP.1    

 Previous literature on private capital flows makes the important distinction between factors 

and trends within a country that attract foreign investment and those external to the country 

(Eichengreen 1991; Calvo and Reinhart 1996; Mody and Saravia 2003).  Calvo and Reinhart 

suggest that one such external factor is the level of interest rates in the world’s most developed 

countries. The idea being that when lower interest rates prevail in developed countries, investors 

are more likely to seek higher-yielding investments in other economies. Thus some analyses of 

catalytic finance attempt to control for the impact of U.S. interest rates on capital flows.  Lower 

U.S. interest rates are also known as a “push” factor for private capital flows, in other words the 

lower the U.S. interest rate the greater the flows into other countries as investors seek higher 

returns. In the context of IMF catalytic effects, one can apply fixed effects transformations 

within the regression analysis to control for global push factors that may have an effect on capital 

flows, discussed further in the methodology section below.   

 On the other hand, “pull” factors refers to domestic factors which are considered to attract 

private capital flows into a country. A common set of variables used to capture country “pull” 

factors include: real GDP growth, debt servicing to exports, external debt, and reserve coverage 

(as measured in terms of imports). Surprisingly, I am not aware of any other study on this topic 

which controls for labor force productivity in their analysis. The cost and skill level of a 

                                                 
1 As is measured by the World Bank Development Indicators. See Table A1 for more details.  
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country’s labor force is an important factor in determining foreign investment into that country, 

especially when such investment is not in the natural resources sector. A skilled labor force may 

translate into higher productivity of investment; accordingly, this paper controls for productivity 

in the analysis, though it is likely to have a greater impact on FDI investment decisions than FPI.   

 Murnane and Willet (2011) warn that “only when you truly understand what has driven the 

selection process can you defend your choice of the covariates for which to correct” (p. 304). 

Numerous studies have focused specifically on the economic conditions under which a country 

will request an IMF lending program. These traditional determinants for IMF lending include 

total debt service-to-GDP; real GDP growth rate; the ratio of reserves to months of imports; and 

inflation (all typically lagged by one year). 2 A key takeaway here is that factors related to the 

probability of having an IMF program are also determinants for private capital flows and thus an 

identification challenge emerges and must be dealt with carefully, the methods for which are 

described in Section VI below. 

  As international capital markets have grown tremendously over the past 20 years, academics 

have begun to look more closely at economic fundamentals within countries to determine 

external stability frameworks. Table 1 below is taken from a 2006 IMF staff report which 

displays the thresholds for which countries are considered to exhibit “very bad”, “bad”, “good” 

and “very good” fundamentals. This work serves as a useful basis from which to test how IMF 

programs impact private capital flows into countries experiencing differing levels of 

macroeconomic stability.  

 

                                                 
2 Due to data availability debt-to-GNP is used in lieu of debt-to-GDP.  
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Table 1: Definitions of States in Terms of Fundamentals 

 

 

 With a better understanding of the determinants of capital flows, one can now acknowledge 

that the conventional theory underpinning the research question of this paper rests upon the 

assumption that by engaging in a lending agreement with the IMF a country receives assistance 

to overcome either weak or deteriorating push and pull factors to spur private capital flow into a 

country. 

 

V.  Data  

 This paper seeks to examine whether private capital flows into a country are influenced by the 

presence of an IMF program. In doing so, I draw on an unbalanced country-year panel dataset 

covering the years 1980 to  2010 for 101 low-and middle-income countries—as defined by the 

World Bank and for which data is available. A subsample including 73 middle income countries 

is also tested (see Table A3 in the Annex for the list of countries in the two samples).3 The full 

sample consists of 3,796 observations, and the subsample contains 2,808 observations. 

 The dependent variable for the base model equation of interest is net FDI as percent of GDP, 

with subsequent analyses considering total net private capital inflows, both retrieved from the 
                                                 
3 Note that the following countries were manually removed from the sample due to either missing data and/or 
outliers: U.S.S.R, Taiwan, East Germany, Nauru, Cyprus, Somaliland, Czechoslovakia, Serbia, Yugoslavia, 
Macedonia, Brazil, Argentina and Turkey.  

Fundamentals
Current Account 

to GDP
Reserves to 

Imports
ST Debt to 
Reserves

External Debt
to GDP

1 (very bad) Deficit larger than 6 Between 0 and 1.25Larger than 4 Larger than 0.6
2 (bad) Deficit between 3 and 6 Between 1.25 and 3 Between 2 and 4 Between 0.4 and 0.6
3 (good) Deficit between 0 and 3 Between 3 and 7 Between 1 and 2 Between 0.2 and 0.4
4 (very good) Surplus More than 7 Between 0 and 1 Between 0 and 0.2

Source: Bordo, Mody and Oomes (2006). 
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World Bank’s Databank. The World Bank measures FDI as the balance of new investment 

inflows less disinvestment of the reporting country, in terms of GDP. Total net private capital 

flows is calculated as the sum of FDI and net portfolio investment, the latter measured as net 

inflows into the reporting country and includes equity from securities other than those counted as 

FDI and includes shares, stocks, depository receipts (American or global) and direct purchases of 

shares in local stock markets by foreign investors, also taken as a share of GDP.  

 The key independent variable ‘under’ captures whether or not a country is under an IMF 

lending program in that year, irrespective of the type of lending program.  Data for ‘under’ 

before 2000 was provided by Vreeland (2001) and updated through 2010 for each country-year 

using data available on the IMF website (IMF “Lending Arrangements”). The same two sources 

were also used to create a set of dummy variables to capture certain characteristics of the lending 

arrangement. A binary variable, ‘year program signed’, was created to control for whether or not 

a country signed the agreement in that year. This will be used to investigate whether the effect of 

IMF lending programs differs in the short-term.  The duration for which a country is under an 

IMF lending program may also impact investors’ behavior, thus the variable ‘program duration’ 

was created to measure the number of consecutive years that a country was under an IMF 

program.  If a lending program is short it may signal to investors that a country’s financial 

challenges are manageable.  

 The size of an agreement may also impact private investors’ willingness to invest in a 

country. If the program loan is seen as relatively small, this could mean that the country’s 

financial distress is not serious and requires minimal help, but it could also be interpreted by  

investors as not being substantial enough to spur the types of policy change requisite for  investor 
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confidence to invest in the country. To capture this variation the variable ‘amt_approve’ is 

included, equal to the amount of financing made available for each agreement, in SDRs, for the 

duration of that lending program, measured as a percentage of the country’s GDP.  As discussed 

in the conceptual framework above, previous literature on the probability of IMF program 

participation uses a relatively consistent set of variables measuring economic fundamentals.  

Based on these findings this paper controls for the following: GDP growth; exports of goods and 

services as a percent of GDP;  total external debt-to-GNP; the quota for each country; inflation, 

measured as an annual percent change; the current account balance as percent of GDP; and 

reserves measured in months of imports.  

 Additionally, the pull and push factors for private capital flows which were identified in the 

conceptual framework above will also be included in the analysis. These include: real GDP per 

capita; labor force productivity; and total debt service measured as percent of GNI and as a 

percent of exports. The program specific variables identified in the preceding paragraph will also 

be included as controls. See Tables A1 and A2 in the Appendix for descriptive statistics and for a 

summary of variable definitions and sources.  

 

VI.   Methodology  

 The analysis begins with the most intuitive but least rigorous method for analyzing IMF 

catalysis, multiple OLS regression. The base model is defined as follows: 

(1)      Yit =  β Xit + uit 

Where the dependent variable of interest, Yit, is foreign direct investment as a percent of GDP; Xit  

is a vector of independent variables including ‘under’ the binary variable of interest, as well as 
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the push and pull factors described in the theoretical framework which may impact foreign 

investment decisions; Uit is an error term.  

 The base model (1) will be applied to both the full sample which includes low- and middle 

income countries as well as the subsample of just middle-income countries. A fixed effects 

transformation of model (1) is also applied in an effort to account for unobserved country or time 

specific factors that influence private capital flows. For example, country fixed effects will 

capture country characteristics that do not vary over time and which may impact private 

investment into a country, such as societal norms, cultural differences or geographic attributes. A 

common time fixed effect factor often cited in COF literature is the level of world interest rates, 

if returns are relatively low, then one might anticipate an increase in the investment of foreign 

capital to low and middle-income countries seeking higher return (Edison and Reinhart 2001).  

Time fixed effects capture any auto-correlation owing to time-lagged temporal effects. In other 

words, time fixed effects account for variables that are homogenous across countries but may 

vary by year. For example technological change or a global recession, both of which likely effect 

capital flows, will be controlled for when time fixed effects are included in the regression model. 

The fixed effects transformation of (1) results in the following model: 

(2)      Yit = βXit +  αi + γt+ uit 

 Where ‘Yit’ takes the values of the various dependent variables of interest – first, foreign direct 

investment, with subsequent iterations using total private capital flows; ‘Xit’  is a vector of 

observed push and pull variables that explain private capital flows, αi represent latent 

(unobserved) variables that vary from country to country but are fixed over time (country fixed 
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effects) and γt is a vector of dummy variables for each year in the dataset to control for latent 

variables that are fixed across countries but may vary by year. And uit is an error term.  

 There are several econometric challenges which likely bias the results from models (1) and 

(2). Two key issues that require further consideration include selection bias and endogeneity. 

Countries which enter into IMF lending programs are non-random—a country that exhibits weak 

economic fundamentals such as high levels of indebtedness or persistently low growth are more 

likely to enter an agreement than countries with stronger economic positions. To reduce this 

selection bias of the estimation parameters via non-random program participation, a second and 

more sophisticated econometric technique is applied.  

 Following the strategy proposed by Edwards (2006) and de Jong and van Der Veer (2010), a 

two-step regression technique is conducted in an effort to account for selection bias (see also 

Greene, 2000). The first stage is to explicitly model the sample selection problem by formulating 

a model to estimate the probability of a country entering a lending agreement with the IMF. This 

first stage model takes the form of a probit specification:  

(3)    Bit  =  Zitδ + εit 

where ‘Bit’ is ‘under’, a binary variable equal to one if a country signed an IMF agreement in that 

year; ‘Zit’ is a vector of variables found to explain whether or not a country participates in a Fund 

program and εit is an error term. The first stage probit equation (3) generates predicted values of 

Fund program participation, also known as propensities.  These propensities are the probability 

that under=1 given the variation controlled for in the selection equation. In other words, it is an 

estimation of the probability a country will engage in an IMF lending program. The model is run 

on the full sample of countries and assigns a value between 0 and 1 for each country-year. The 
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second-stage equation uses these propensities as an instrument for ‘under’ in our regression of 

interest, which tries to measure the effect of IMF lending programs on the various measurements 

of private capital flows as described above: 

(4)  Yit =  αi + γt + βX it + vit 

where ‘Yit’ takes the values of my two variables for measuring capital flows into the recipient 

country: net FDI inflows and total net private capital inflows; ‘αi’ are country fixed effects, ‘γt’ 

are year fixed effects, and ‘Xit’ is a vector of variables explaining capital flows, and also includes 

our key variable of interest, ‘under’, which has been replaced with the propensity scores 

predicted in the first stage equation; ‘vit’ as an error term.  The vector of explanatory variables 

included in the second stage regression (4) is not included in the selection equation (3). This 

treatment is different than some (Bird and Rowlands 2007; Van de Veer et al 2010), in which 

case the authors include a handful of the same variables in both equations. As Diaz-Cassou, 

Garcia-Herrero and Molina (2006) point out, this leads to an identification problem, since the 

determinants of IMF programs in many instances also influence private capital flows.  

 However my strategy differs from Diaz-Cassou, Garcia-Herrero and Molina (2006) as well— 

the authors’ selection model consists only of external debt-to-GDP, which they justify by 

explaining that the variable “…should determine such probability [of engaging in an IMF 

program] without being an explanatory variable of capital flows” (p. 24). By excluding most of 

the control variables in the selection equation, the strength of the propensity scores as estimates 

for the likelihood of engaging in an IMF program are questionable. Brock and Durlauf (2001) 

explain that the “substantial cross-[entity] variation… of the nonlinear dependence of the 

correction of this term is the basis for identification” (p. 3328).     
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 As a test to identify the appropriate first stage functional form, I compared the predicted 

probabilities from Diaz-Cassou, Garcia-Herrero and Molina (2006) with my own selection 

equation (see Table A7 in Appendix) and found that the probabilities calculated under the more 

inclusive first stage model provides more accurate propensities—which one can determine by 

comparing actual IMF lending arrangements with the predicted probabilities.  

 A second empirical challenge to this analysis is that of endogeneity due to the potential 

problem of simultaneous causality. This can occur when causality runs from the dependent 

variable to one of the regressors, rather than the OLS assumption that causality runs from the 

regressors to the dependent variable (Stock and Watson 2010). In this case, it is conceivable that 

many of the regressors in equations (3) and (4) may suffer from reverse causality. Meaning, the 

level of private capital flows has a causal impact on, for example, GDP growth or productivity, 

rather than the other way around. To address this issue, I introduce a one year lag on all of the 

country characteristic control variables in both the first and second-stage regressions, a method 

consistent with previous literature (Diaz-Cassou, Garcia-Herrero and Molina 2006; Bird and 

Rowlands 2002; Jenson 2004; van der Veer and de Jong 2010).    

 It should be noted that limitations of the data and the identification strategy outlined above 

weaken the strength of the empirical analysis performed in this paper. For one, while data on 

IMF programs date back to the beginning of the IMF in 1944, data on private capital flows were 

not reported for a substantial number of countries until the late 1970s, and even still, my 1980 – 

2010 sample suffers from missing observations for certain variables within certain country-years; 

thus the analysis is limited in this regard.  
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 A second limitation to the analysis is embedded in using the two-step estimation procedure to 

account for selection bias for my nonrandom sample of countries who sign IMF lending 

agreements. This technique rests on the strict assumption of bivariate normality in the error term 

of the first stage probit model (equation 3). If this assumption does not hold than the estimates 

may be inconsistent. And as a result, estimates of the coefficient on ‘under’ in the second stage 

equation may be bias due to misspecification of the propensities from the first stage. In short – 

most econometric techniques commonly used to control for selection bias rests on distributional 

and function form assumptions that are considered strong. This paper expands on previous work 

in an attempt to better identify the first stage regression equation, but nevertheless the findings 

from the two-stage process should be considered in this light.  

  

VII.  Results 

The preliminary benchmark analysis on the full sample (see Table A4) seems to suggest 

that there may be a negative significant effect of IMF programming on FDI, however Table A6 

shows that this result is sensitive to the sample size and coverage. Specifically, Table A6, which 

displays the benchmark OLS results on the subsample, shows that after controlling for year and 

country fixed effects, the impact of IMF lending programs on FDI is no longer significant. 

Furthermore, when applying the more elaborate two-stage estimation technique to control for 

selection bias, there appears to be no consistently significant effect of IMF programs on FDI, as 

shown in Tables A8 and A9.  In other words, the analyses suggest that there is no significant 

robust effect of IMF lending programs on FDI into the beneficiary country.  
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When considering total private capital flows, measured as the sum of FDI and portfolio 

equity flows, the results are different. The more rudimentary benchmark analysis seems to 

suggest that there is no statistically significant effect on private capital flows (Table A5). Neither 

the base model (specification six) nor models which control for both time and country fixed 

effects (specifications eight and nine) find any evidence to suggest a significant impact of IMF 

programs on total private capital flows. Recall however, that for the reasons outlined above, this 

model suffers from selection bias. The two-stage estimation technique, the results of which are 

presented in Tables A8, indicates that after controlling for selection bias and time and country 

fixed effects, there is a positive and statistically significant effect of IMF lending programs on 

total private capital flows (specification three). In other words, IMF lending programs appear to 

provide a positive signal to investors which results in greater foreign investment into the 

beneficiary country. And this finding is not sensitive to sample size and coverage, as similar 

results are reported from testing the subsample, as shown in Table A9.  

 Because my measure of total private capital flows consists of FDI and portfolio equity, and 

FDI is not found to be significantly correlated with IMF programs, one can deduce from the 

results presented thus far that it is portfolio equity flows which drives the positive catalytic 

effect. And indeed the magnitudes of the coefficients on ‘under’—4.13 in the full sample and 

5.80 in the subsample—provide further evidence to support this inference. Middle-income 

countries, with more advanced capital markets and institutions, attract more portfolio equity than 

do low-income countries, thus one would expect the magnitude of this relationship to be even 

greater in the subsample relative to the full sample estimation.  
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 In addition to the benchmark OLS and two-stage regressions, a threshold analysis was 

conducted to determine if, under certain country threshold conditions, an IMF program may have 

an impact on FDI that did not show up when examining the full samples. The two-stage 

technique was used to test thresholds on reserve coverage, current account balances and debt-to-

GNI, based on the thresholds described in Table 1 above.4 Table A10 reports the results. The 

analysis shows that even after narrowing the sample to countries considered to be experiencing 

“bad” but not “very bad” reserve coverage of between 1.25 and 3 months of imports, there 

appears to be no statistically significant effect of IMF lending programs on  FDI. Similarly, when 

considering a current account deficit equal to or greater than 3 percent of GDP and a debt-to-GNI 

ratio of between 36% and 54%, no significant effect is found.5 In sum, IMF lending programs 

appear to have no robust statistically significant impact on FDI, even after considering countries 

experiencing differing levels of severity in terms of their economic stability. Note that testing 

these thresholds in some cases result in substantially reduced sample sizes, which weakens the 

statistical strength of the coefficients reported. 

 In summary, and contrary to some previous findings as discussed in the literature review, 

this analysis failed to find evidence of any negative catalytic effects of IMF lending programs on 

private capital flows.  More specifically, IMF lending programs do not appear to have any robust 

significant effect on FDI. However there does seem to be positive significant catalytic effects on 

total private capital flows, and more specifically on portfolio equity flows.  

                                                 
4 Due to data availability total external debt-to-GNI is tested rather than total external debt-to-GDP ratio. Thus rather 
than testing the debt-to-GDP thresholds reported in Table 1, I test the threshold of 36% - 54% — the thresholds 
found in Mody and Saravia (2006) to produce positive catalytic effects.  
5 Table 1 defines “bad” current account balance fundamentals as a deficit of between 3 and 6 percent of GDP, 
however narrowing the sample by this qualifier results in insufficient observations. Thus I expanded the sample to 
include countries with current account deficits greater than 3 percent of GDP.  
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VIII.  Concluding Remarks 

This paper examines the effects of IMF lending programs on private capital flows into 

beneficiary countries. My analysis differentiates itself from previous work in two major ways: 

the first is with regards to the methodology used to apply the two-step regression selection 

technique and its selection specification, and the second is that I take advantage of broader 

sample coverage by including the most recent eight years of data available.  

After controlling for selection bias and fixed country and year effects, it is shown that 

IMF programs have a positive and statistically significant impact on total private capital flows; 

which I deduce is driven by its effects more specifically on portfolio equity flows. Running the 

same test on the subsample of just middle-income countries provides further support for this 

inference. Contrary to some previous findings which suggest a negative impact of IMF 

programs on FDI, I find no evidence that IMF lending programs have a significant impact on 

foreign direct investment. To corroborate this finding I performed a series of  increasingly 

sophisticated tests, beginning with OLS followed by two-stage estimation to control for 

selection bias, and lastly with threshold analyses. And indeed no robust significant effects for 

FDI were found.  

The results of this analysis offer several important policy implications for IMF lending 

arrangements. Most obviously, the “good housekeeping seal of approval” should not be an 

automatic assumption for all IMF lending programs. This signal appears to be sensitive to certain 

types of capital flows as well as prevailing global economic conditions (as captured by country 

and year fixed effects). Second, Fund programs seem to attract portfolio equity and not FDI. 

Seeing as low-income countries oftentimes lack the developed capital markets needed to attract 
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portfolio equity flows and thus rely more heavily on FDI for external financing, IMF programs 

should be conservative in their assumption for COF and adjust the size of the program 

accordingly in these countries to ensure that the country’s financing needs are met. 

In the context of current global economic challenges, where it is mainly developed countries 

that are experiencing financing shortages, positive catalytic effects on portfolio equity are much 

more likely. This offers some encouraging insight into how Fund programs may indeed provide 

additional catalytic finance into these countries in the form of portfolio equity flows.  

In short, an automatic assumption of catalytic official finance from IMF lending 

arrangements does not appear to be appropriate.  The IMF should pay close attention to the 

catalytic assumptions that are used in the development of lending programs to its membership, 

taking into account external fundamentals, global push and pull factors and the accessibility of 

international capital markets in the beneficiary country.  
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Appendix 



 

26 
 

Table A1: Variable Definitions and Sources 
 
Variable Definition Source 

 
 
Under 

 
Dummy variable set equal to 1 if a country is under 
an IMF program in that year. 
 

 
Vreeland 1980 – 2000; 
IMF.org 2001 – 2010. 

Program 
Duration 

Number of consecutive years country under an IMF 
program 
 

Author calculations based off 
of ‘under’. 

Year Program 
Signed 

Dummy set equal to 1 if a country signed a program 
in that year 
. 

Author’s calculations based 
off of ‘under’. 

Quota Equal to a country’s IMF quota within the Fund, 
measured in thousands of SDRs 
 

Published per annum, IMF 
IFS database. 

Amount 
Approved 

Amount of resources approved under IMF program 
divided by a country’s quota 
 

Vreeland 1980 – 2000; 
IMF.org 2001 – 2010. 

Private 
Capital Flows 

Sum of FDI and portfolio investment, measured in 
percent of GDP 
 

World Bank World 
Development Indicators. 

Net FDI 
Inflows 

Foreign direct investment are the net inflows of 
investment to acquire a lasting management interest 
(10 percent or more of voting stock) in an enterprise 
operating in an economy other than that of the 
investor. It is the sum of equity capital, reinvestment 
of earnings, other long-term capital, and short-term 
capital as shown in the balance of payments. This 
series shows net inflows (new investment inflows 
less disinvestment) in the reporting economy from 
foreign investors. Measured in % of GDP.  
 

World Bank World 
Development Indicators.  
 
 
 
 
 
 
 

Real GDP per 
capita 

GDP is expressed in constant national currency per 
person. Data are derived by dividing constant price 
GDP by total population. 
 

IMF WEO database. 

Inflation As measured by annual percent change in consumer 
prices. 
 

World Bank World 
Development Indicators. 

Current 
Account 

Current account is all transactions other than those 
in financial and capital items. The major 

IMF WEO database. 
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Variable Definition Source 
 

Balance-to-
GDP 

classifications are goods and services, income and 
current transfers. The focus of the BOP is on 
transactions (between an economy and the rest of 
the world) in goods, services, and income. Measured 
as percent of GDP. 
 

 

Short-term 
debt (% of 
total external 
debt) 

Short-term debt includes all debt having an original 
maturity of one year or less and interest in arrears on 
long-term debt. Total external debt is debt owed to 
nonresidents repayable in foreign currency, goods, 
or services. Total external debt is the sum of public, 
publicly guaranteed, and private nonguaranteed 
long-term debt, use of IMF credit, and short-term 
debt. 
 

World Bank World 
Development Indicators. 

Exports of 
goods/services 
(% of GDP) 

Exports of goods and services represent the value of 
all goods and other market services provided to the 
rest of the world. They include the value of 
merchandise, freight, insurance, transport, travel, 
royalties, license fees, and other services, such as 
communication, construction, financial, information, 
business, personal, and government services. They 
exclude compensation of employees and investment 
income (formerly called factor services) and transfer 
payments. Measured in % of GDP. 

World bank WDI database. 

   
Middle 
Income 

Dummy variable set equal to one if country 
classified as either Lower-Middle or Upper-Middle 
Income countries by the World Bank, else set equal 
to zero. 

World Bank 

 
GDP Growth 

 
Annual percentage growth rate of GDP at market 
prices based on constant local currency. Aggregates 
are based on constant 2000 U.S. dollars. Measured 
as annual percent. 

 
World Bank World 
Development Indicators 
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Variable Definition Source 
 

Total Debt 
Service (% of 
exports) 

Total debt service is the sum of principal 
repayments and interest actually paid in foreign 
currency, goods, or services on long-term debt, 
interest paid on short-term debt, and repayments 
(repurchases and charges) to the IMF. Measured as 
percent of exports of goods, services and income. 

World Bank World 
Development Indicators. 

 
Total Debt 
Service (% 
GNI) 

 
Total debt service is the sum of principal 
repayments and interest actually paid in foreign 
currency, goods, or services on long-term debt, 
interest paid on short-term debt, and repayments 
(repurchases and charges) to the IMF. Measures as 
percent of Gross National Income. 

 
World Bank World 
Development Indicators. 

 
Total 
Reserves in 
months of 
imports 

 
Total reserves comprise holdings of monetary gold, 
special drawing rights, reserves of IMF members 
held by the IMF, and holdings of foreign exchange 
under the control of monetary authorities. The gold 
component of these reserves is valued at year-end 
(December 31) London prices. This item shows 
reserves expressed in terms of the number of months 
of imports of goods and services they could pay for 
[Reserves/(Imports/12)]. 

 
World Bank World 
Development Indicators. 

 
External debt 
stocks (% of 
GNI) 

 
Total external debt stocks to gross national income. 
GNI is the sum of value added by all resident 
producers plus any product taxes (less subsidies) not 
included in the valuation of output plus net receipts 
of primary income (compensation of employees and 
property income) from abroad 
 

 
World Bank World 
Development Indicators. 

Productivity 
 

Output per worker, calculated by dividing real GDP 
by each country-year labor force.  

Author’s calculation’s using 
data from the World Bank 
World Development 
Indicators. 
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Table A2 – Descriptive Statistics 
 

Variable   Observations Mean 
Standard 
Deviation 

    

Under IMF Program 3796 0.39 .489 

Foreign Direct Investment (% GDP) 3312 2.61 3.273 

Total Private Capital Flows (%GDP) 2927 3.16 5.803 

GDP Growth 3491 3.65 5.076 

GDP per capita 3503 5405.07 1584.067 

Exports of Goods/Services (% GDP) 3466 33.26 20.386 
Current Account Balance (% GDP) 3609 -5.25 9.840 
Inflation (annual % change) 3130 48.24 544.590 
Debt-to-GNI 3257 72.20 86.418 
Total Debt Service (% exports) 3087 17.36 14.748 
Total Debt Service (%GNI) 3278 5.27 6.040 
Total Reserves (in months of imports) 3172 3.74 3.668 

Productivity 3482 3512.37 3863.445 
    
Quota 3796 355744.2 761470.40 
Amount Approved (%GDP) 3177 .02 .106 
Program Duration (years) 3796 1.85 3.348 
Year Program Signed 3796 .16 .3621 
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Table A3 – List of Countries by Sample 
 

 
 

Full Sample: Low- and Middle-Income Countries

Albania China Indonesia Mozambique Swaziland
Algeria Costa Rica Iran, Islamic Rep. Nepal Syrian Arab Republic
Angola Cote D'Ivoire Jamaica Nicaragua Tajikistan
Argentina Djibouti Jordan Niger Tanzania
Armenia Dominican Republic Kazakhstan Nigeria Thailand
Azerbaijan Ecuador Kenya Pakistan Togo
Bangladesh Egypt, Arab Rep. Kyrgyz Republic Panama Tonga
Belarus El Salvador Lao Pdr Papua New Guinea Tunisia
Belize Ethiopia Latvia Paraguay Turkey
Benin Fiji Lesotho Peru Uganda
Bolivia Gabon Lithuania Philippines Ukraine
Bosnia-Herzegovina Gambia Madagascar Romania Uruguay
Botswana Georgia Malawi Russia Venezuela
Bulgaria Ghana Malaysia Rwanda Vietnam
Burkina Faso Guatemala Maldive Islands Saint Lucia Western Samoa
Burundi Guinea Mali Senegal Yemen, Rep.
Cambodia Guinea-Bissau Mauritania Sierra Leone Zambia
Cameroon Guyana Mauritius Solomon Islands
Cape Verde Haiti Moldova Sri Lanka
Central African RepublicHonduras Mongolia St. Vincent
Chad India Morocco Sudan

Subsample:  Middle-Income Countries

Albania Costa Rica Indonesia Nicaragua Sudan
Algeria Cote D'Ivoire Jamaica Nigeria Swaziland
Angola Djibouti Jordan Pakistan Syrian Arab Republic
Argentina Dominican Republic Kazakhstan Panama Thailand
Armenia Ecuador Lao Pdr Papua New Guinea Tonga
Azerbaijan Egypt, Arab Rep. Latvia Paraguay Tunisia
Belarus El Salvador Lesotho Peru Turkey
Belize Fiji Lithuania Philippines Ukraine
Bolivia Gabon Malaysia Romania Uruguay
Bosnia-Herzegovina Georgia Maldive Islands Russia Venezuela
Botswana Ghana Mauritania Saint Lucia Vietnam
Bulgaria Guatemala Mauritius Senegal Yemen, Rep.
Cameroon Guyana Moldova Solomon Islands Zambia
Cape Verde Honduras Mongolia Sri Lanka
China India Morocco St. Vincent
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Table A4: Benchmark Regressions Results – Foreign Direct Investment 
 

 
 

Foreign Direct Investment - Full Sample

VARIABLES (1) (2) (3) (4) (5) (6) (7) (8)

Under -0.6907***-0.6385***-0.7662***-0.6477***-0.7537***-0.6957***-0.7394*** -0.5650**

(-4.17) (-3.67) (-4.42) (-3.57) (-3.23) (-2.70) (-2.85) (-2.33)

L.GDP Growth 0.0889*** 0.0802*** 0.0659*** 0.0686*** 0.0600*** 0.0598*** 0.0530*** 0.0379***

(-6.13) (-6.08) (-4.77) (-5.15) (-4.63) (-4.6) (-3.89) (-2.74)

L.GDP per capita 0.0000** 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

(-2.19) (-1.49) (-1.47) (-1.00) (-0.34) (-0.35) -1.65 (-0.71)

L.Exports 0.0464*** 0.0439*** 0.0377*** 0.0374*** 0.0376*** 0.0219 0.0002

(-4.91) (-4.64) (-3.77) (-3.39) (-3.43) (-1.43) (-0.02)

L.Current Account Bal -0.0572***-0.0666***-0.0838***-0.0742***-0.0746*** -0.0603** -0.0593**

(-3.46) (-3.42) (-3.40) (-2.89) (-2.91) (-2.41) (-2.54)

L.Inflation -0.0002**-0.0003***-0.0003***-0.0003***-0.0002*** -0.0001*

(-2.03) (-3.84) (-3.17) (-3.16) (-2.67) (-1.68)

L.Debt-to-GNI 0.0002 -0.003 -0.003 -0.0043 -0.0025

(-0.05) (-1.03) (-1.05) (-1.16) (-0.74)

L.Total Debt Service to Exports -0.0135 -0.0104 -0.0103 -0.0072 0.0171*

(-1.50) (-1.15) (-1.14) (-0.75) -1.95

L.Reserves / Months Imports 0.1131*** 0.0916** 0.0909** 0.0931** 0.0175

(-2.92) (-2.30) (-2.30) (-2.19) (-0.49)

L.Productivity 0.0001 0.0001 0.0003** 0.0000

(-1.57) (-1.56) (-2.32) (-0.14)

Quota 0.0000 0.0000 0.0000 -0.0000**

(-0.13) (-0.12) (-0.48) (-2.34)

Program Duration 0.0442 0.0406 0.0485 0.0529

(-1.1) (-0.96) (-1.09) (-1.27)

Amt_Approve -66.3368***-65.8300***-72.3059***-48.3432***

(-5.27) (-5.25) (-4.50) (-2.89)

Signyr -0.1083 -0.0621 0.0513

(-0.85) (-0.47) (-0.4)

Constant 2.7540*** 0.9282** 1.2951*** 1.2339** 0.8689 0.8662 0.3161 1.1426

(-12.16) (-2.38) (-3.17) (-2.31) (-1.61) (-1.61) (-0.41) (-1.6)

R-sqr 0.0301 0.1978 0.1988 0.2308 0.1911 0.1924 0.0893 0.2277

# of countries 125 123 119 111 101 101 101 101

N 2,943 2,873 2,548 2,276 2,001 2,001 2,001 2,001

Country Fixed Effects no no no  no no no yes yes

Time Fixed Effects no no no  no no no no yes

Notes: Robust normal test statistics appear in parenthesis, *** p<0.01, ** p<0.05, * p<0.1 
Time fixed effects model includes dummy variables for each year in this data set. “L.” represents a lag of 
one year. 
 



 

32 
 

Table A5: Benchmark Regressions Results – Total Private Capital Flows 

 

 
 
 

Total Private Capital Flows - Full Sample

VARIABLES (1) (2) (3) (4) (5) (6) (7) (8)

Under -0.4731* -0.6342** -0.7434** -0.7269** -0.7210** -0.5202 -0.5599 -0.4046

(-1.70) (-2.24) (-2.49) (-2.24) (-2.08) (-1.23) (-1.32) (-0.97)

L.GDP Growth 0.1027*** 0.0992*** 0.0665*** 0.0591*** 0.0553** 0.0541** 0.0452* 0.0285

(-4.1) (-4.43) (-2.98) (-2.66) (-2.47) (-2.41) (-1.8) (-1.13)

L.GDP per capita 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000* 0.0000

(-1.43) (-0.55) (-0.43) (-0.26) (-0.37) (-0.34) (-1.71) (-0.91)

L.Exports 0.0574*** 0.0493*** 0.0486*** 0.0424** 0.0425** 0.0224 0.0015

(-3.55) (-3.67) (-3.48) (-2.51) (-2.52) (-0.88) (-0.07)

L.Current Account Bal -0.2015***-0.2068***-0.2343***-0.2061***-0.2069***-0.1889***-0.1846***

(-7.31) (-7.23) (-7.52) (-5.63) (-5.68) (-5.03) (-4.94)

L.Inflation -0.0004***-0.0003***-0.0003***-0.0003*** -0.0003** -0.0002*

(-4.84) (-4.96) (-3.10) (-2.93) (-2.58) (-1.97)

L.Debt-to-GNI 0.0031 -0.0022 -0.0023 -0.0008 -0.0007

(-0.74) (-0.51) (-0.53) (-0.13) (-0.12)

L.Total Debt Service to Exports -0.007 -0.0203 -0.0199 -0.0188 0.0146

(-0.44) (-1.58) (-1.56) (-1.34) (-1.06)

L.Reserves / Months Imports 0.1902*** 0.1455** 0.1440** 0.1775** 0.0971

(-3.34) (-2.5) (-2.46) (-2.45) (-1.43)

L.Productivity 0.0001 0.0001 0.0003 -0.0001

(-0.97) (-0.99) (-1.33) (-0.38)

Quota 0.0000 0.0000 -0.0000* -0.0000*

(-1.45) (-1.43) (-1.67) (-1.69)

Program Duration 0.0546 0.0426 0.0533 0.0462

(-1.1) (-0.77) (-0.91) (-0.78)

Amt_Approve -84.1987***-82.4945***-87.2610***-59.0511**

(-4.61) (-4.48) (-4.01) (-2.30)

Signyr -0.3788 -0.3264 -0.2205

(-1.27) (-1.10) (-0.75)

Constant 3.1094*** 0.2226 2.4946*** 2.8158*** 2.4011** 0.5547 0.27 0.6453

(-7.58) (-0.31) (-3.05) (-2.64) (-2.35) (-0.65) (-0.2) (-0.45)

R-sqr 0.0121 0.2299 0.2243 0.2319 0.1900 0.1914 0.1426 0.1606

# of countries 122 120 115 110 99 99 99 99

N 2,667 2,614 2,363 2,221 1,922 1,922 1,922 1,922

Country Fixed Effects no no no  no no no yes yes

Time Fixed Effects no no no  no no no no yes

Notes: Robust normal test statistics appear in parenthesis, *** p<0.01, ** p<0.05, * p<0.1 
Time fixed effects model includes dummy variables for each year in this data set. “L.” represents a lag of 
one year. 
 



 

33 
 

 
Table A6: Benchmark Regression Results 

Subsample, fully specified 
 

 

 

    FOREIGN DIRECT INVESTMENT     TOTAL PRIVATE CAPITAL FLOWS
(1) (2) (3) (1) (2) (3)

VARIABLES MIC MIC MIC MIC MIC MIC

Under -0.5746* -0.6332* -0.3685 -0.3362 -0.3741 -0.1285

(-1.73) (-1.91) (-1.12) (-0.61) (-0.68) (-0.23)
L.GDP Growth 0.0616*** 0.0550*** 0.0482*** 0.0556** 0.0449 0.0315

(-3.74) (-3.21) (-2.76) (-2.02) (-1.47) (-1.04)
L.GDP per capita 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

(-0.71) (-1.52) (-1.05) (-0.77) -1.55 (-0.72)
L.Exports 0.0451*** 0.0338* 0.0037 0.0459** 0.039 0.0072

-3.55 -1.94 -0.26 -2.43 -1.36 -0.29
L.Current Account Bal -0.0849*** -0.0693** -0.0646** -0.2330*** -0.2162*** -0.2085***

(-2.90) (-2.44) (-2.40) (-6.14) (-5.55) (-5.32)
L.Inflation -0.0002*** -0.0002** -0.0001 -0.0003*** -0.0003** -0.0002

(-3.16) (-2.48) (-1.26) (-2.91) (-2.44) (-1.63)
L.Debt-to-GNI -0.0072** -0.0085** -0.0038 -0.0051 -0.0036 -0.0003

(-2.02) (-2.02) (-0.98) (-0.82) (-0.45) (-0.04)
L.Total Debt Service to Exports 0.0009 0.0064 0.0273*** -0.014 -0.0087 0.0212

(-0.08) (-0.52) (-2.82) (-0.83) (-0.47) (-1.26)
L.Reserves / Months Imports 0.0871** 0.0834** 0.0067 0.1708*** 0.1987** 0.1149

(-2.25) (-2.02) (-0.17) (-2.68) (-2.57) (-1.56)
L.Productivity 0.0001 0.0003** 0.0000 0.0000 0.0002 -0.0001

(-1.22) (-2.12) (-0.29) (-0.32) (-1.21) (-0.57)
Quota 0.000 0.000 -0.0000** 0.000 -0.0000* -0.0000*

(-0.08) (-0.49) (-2.21) (-1.61) (-1.79) (-1.67)
Program Duration 0.0403 0.0529 0.0439 0.0462 0.0566 0.0272

(-0.66) (-0.84) (-0.73) (-0.6) (-0.7) (-0.33)
Amt_Approve -81.1102*** -89.7616*** -52.7994** -91.0237*** -100.5434*** -58.1959*

(-4.86) (-4.40) (-2.54) (-4.04) (-3.84) (-1.88)
Signyr -0.1394 -0.0942 -0.0448 -0.4602 -0.4176 -0.3518

(-0.85) (-0.56) (-0.27) (-1.20) (-1.08) (-0.93)
Constant 0.648 -0.2654 1.3708 0.7393 -0.3696 0.8207

(-0.95) (-0.27) (-1.54) (-0.71) (-0.22) (-0.49)

R-squared 0.1731 0.0692 0.2473 0.1977 0.1441 0.2017
# of countries 75 75 75 73 73 73
N 1545 1545 1545 1539 1539 1539
Country Fixed Effects no  yes yes no yes yes
Time Fixed Effects no no yes no no yes

Notes: Robust normal test statistics appear in parenthesis, *** p<0.01, ** p<0.05, * p<0.1 
Time fixed effects model includes dummy variables for each year in this data set. “L.” represents a lag of 
one year. 
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Table A7: Probit Selection Equation 
Propensities for Engaging in an IMF Program 

 

 

 

 

 

 

 

 

 

 

 

Dependent Var = under

LIC & MIC

L.Exports -0.0190***

(-6.06)   
L.Debt-to-GNI 0.0047***

(-6.25)
L.Quota -0.0000***

(-2.88)   
L.Inflation -0.0001

(-0.69)   
L. Current Account Balance -0.0051

(-1.09)   
L.Reserves / Months Imports -0.0788***

(-4.43)   
Constant 0.4956***

(-2.96)
R-sqr -
# of Countries 101
N 2461

Notes: Robust normal test statistics appear in parenthesis, *** p<0.01, ** 
p<0.05, * p<0.1 
 “L.” represents a lag of one year. 
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Table A8: Two-Step Selection Correction Regression Results 
Full Sample 

 

 

 
  

FOREIGN DIRECT INVESTMENT PRIVATE CAPITAL FLOWS
(1) (2) (3) (1) (2) (3)

LIC & MIC LIC & MIC LIC & MIC LIC & MIC LIC & MIC LIC & MIC

Under -2.0284* -2.3905** 1.4753 0.041 -0.2954 4.1295**

(-1.81) (-1.99) -1.28 -0.02 (-0.14) -2.09
L.GDP Growth 0.0705*** 0.0639*** 0.0483*** 0.0720*** 0.0589** 0.0485*

(-4.74) (-4.24) (-3.15) (-2.91) (-2.35) (-1.75)
L.Productivity 0.0002** 0.0004*** 0.0000 0.0002 0.0003 -0.0002

(-2.43) (-2.75) (-0.27) (-1.23) (-1.42) (-0.80)
L.GDP per capita 0.0000 0.0000 0.0000 0.0000 0.0000* 0.0000

(-1.32) (-1.6) (-0.45) (-1.06) (-1.91) (-0.03)
L.Total Debt Service to Exports -0.0176* -0.0112 0.0125 -0.0093 -0.0033 0.0311

(-1.83) (-1.15) (-1.41) (-0.43) (-0.15) (-1.54)
Constant 2.9841*** 1.9588** 0.5593 2.7073*** 1.5402 0.1523

(-4.48) (-2.23) (-0.72) (-2.8) (-1.08) (-0.11)

R-squared 0.054 0.0315 0.1432 0.0136 0.004 0.039
# of Countries 107 107 107 106 106 106
N 2196 2196 2196 2121 2121 2121
Country Fixed-Effects no  yes yes no  yes yes
Time Fixed-Effects no no  yes no  no  yes

Notes: Robust normal test statistics appear in parenthesis, *** p<0.01, ** p<0.05, * p<0.1 
Time fixed effects model includes dummy variables for each year in this data set. 
 “L.” represents a lag of one year. 
“Under” is the propensity scores from the probit selection equation. 
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Table A9: Two-Step Selection Correction Regression Results 
Subsample 

 

 
 

FOREIGN DIRECT INVESTMENT PRIVATE CAPITAL FLOWS
(1) (2) (3) (1) (2) (3)
MIC MIC MIC MIC MIC MIC

Under -2.5966** -2.9208** 1.8074 0.613 0.4044 5.8013**

(-2.07) (-2.12) (-1.38) (-0.32) (-0.18) (-2.53)
L.GDP Growth 0.0766*** 0.0696*** 0.0571*** 0.0733*** 0.0588* 0.0516

(-4.14) (-3.7) (-2.91) (-2.7) (-1.96) (-1.52)
L.Productivity 0.0002** 0.0004*** 0.0000 0.0001 0.0003 -0.0002

(-2.15) (-2.65) (-0.15) (-0.92) (-1.42) (-0.92)
L.GDP per capita 0.0000 0.0000 0.0000 0.0000 0.0000* 0.0000

(-1.08) (-1.51) (-0.75) (-0.2) (-1.9) (-0.08)
L.Total Debt Service to Exports -0.0081 0.0006 0.0235** -0.0326* -0.013 0.0243

(-0.65) (-0.04) (-2.44) (-1.80) (-0.68) -1.39
Constant 3.0125*** 1.7558* 0.6844 3.2189*** 1.3808 0.2777

(-4.03) (-1.71) (-0.79) (-3.32) (-0.84) (-0.18)

R-squared 0.0253 0.0087 0.1301 0.034 0.0006 0.046
# of Countries 80 80 80 79 79 79
N 1716 1716 1716 1711 1711 1711
Country Fixed-Effects no  yes yes no  yes yes
Time Fixed-Effects no no  yes no  no  yes

Notes: Robust normal test statistics appear in parenthesis, *** p<0.01, ** p<0.05, * p<0.1 
Time fixed effects model includes dummy variables for each year in this data set. 
 “L.” represents a lag of one year. 
“Under” is the propensity scores from the probit selection equation. 
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Table A10: Testing Country Fundamental Thresholds on FDI 
Two-Step Regression Estimates – Full Sample 

 

 
  

FOREIGN DIRECT INVESTMENT

(1) (2) (3) (4) (5) (6)
Reserve 

Coverage:
1.25 - 3

Reserve 
Coverage:

3 - 7

Current 
Acct. Bal:
(deficit)

Less than -3

Current 
Acct Bal.
 (surplus): 

0 - 3

Tot. Ext. 
Debt to GNI:
34% - 56%

Tot. Ext. 
Debt to GNI: 

>56%

Under 2.2051 1.6038 -0.1781 0.7295 1.7421 0.2304

(1.19) (0.71) (-0.13)   (0.32) (0.59) (0.15)
L.GDP Growth 0.0523* 0.0663*** 0.0507** 0.0543 0.0835** 0.0373** 

(1.86) (3.20) (2.47) (1.28) (2.51) (2.33)
L.Productivity 0.0001 0.0000 0.0001 0.0002 -0.0003** -0.0001

(0.29) (0.25) (0.35) (1.22) (-2.25)   (-0.47)   
L.GDP per capita 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0000***

(0.81) (0.17) (-1.15)   (0.01) (0.73) (-3.88)   
L.Total Debt Service to Exports 0.0263** -0.0064 0.0178*  -0.0308* -0.0016 0.0177

(2.43) (-0.90) (1.67) (-1.86) (-0.08)   (1.42)
Constant -0.4278 1.4182 1.1981 -1.525 2.4405*  1.0773

(-0.26) (1.33) (1.24) (-1.05) (1.79) (0.91)

R-squared 0.1099 0.1377 0.312 0.0534 0.064 0.2158
# of Countries 95 97 101 71 83 88
N 706 995 1200 229 518 1018
Country Fixed-Effects yes yes yes yes yes yes
Time Fixed-Effects yes yes yes yes yes yes

Notes: Robust normal test statistics appear in parenthesis, *** p<0.01, ** p<0.05, * p<0.1 
Time fixed effects model includes dummy variables for each year in this data set. 
Reserve coverage defined as reserves measured by months of imports. Current account balance measured 
as percent of GDP. 
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