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Net Equity and Debt Flows to Emerging Market and Developing Economies in the Post-Crisis Era Ju Hyun Pyun Korea University Business School, Seoul, Korea ABSTRACT: We investigate the determinants of net equity and debt flows into 60 emerging and developing countries during 1986–2012, with a special focus on the period following the onset of the global financial crisis (GFC). Our results controlling for endogeneity show that net equity flows to emerging markets were mostly influenced by global risk factors, while net debt flows were affected by country-specific factors. We further distinguish the factors that were more pronounced in determining net portfolio flows to emerging markets since the GFC. The US real interest rate had significant spillover effects on net equity flows after the GFC. An increase in country’s domestic credit attracted net debt inflows before the GFC, while it was associated with net equity outflows after the GFC. We also find that capital controls moderated net debt flows since the GFC. KEY WORDS: Capital controls, emerging markets, equity and debt, international portfolio flows, private domestic credit, three-stage least squares, US monetary policy JEL CODES: F21, F32



In the wake of the global financial crisis (GFC), many advanced economies implemented unconventional monetary policies to preserve their economic and financial stability. These policy measures have been carefully discussed among policy-makers in emerging market and developing economies (EMDEs), as there is concern that they may cause negative spillover effects on EMDEs through international financial linkages. The question of what shapes international financial flows has been raised since the 1980s, with many scholars discussing whether capital flows are driven by either global factors (e.g., advanced countries’ economic policies) or fundamental local factors within EMDEs themselves. However, volatile capital flows since the GFC reignited the debate on the global and local factors of determining capital flows. This study examines the determinants of net equity and debt flows into EMDEs during the 1986–2012 period. We find that global risk factors mostly influenced net equity flows, while country-specific factors such as domestic credit and financial openness affected net debt flows over the whole sample period. It further investigates which factors were more pronounced in determining the portfolio flows, especially in the aftermath of the GFC. We find that the US real interest rate had a significant spillover effect on net equity flows after the onset of the GFC, which confirms the well-known presumption that the monetary policy of advanced countries is an important factor that has driven capital flows to EMDEs in the post-crisis era. Another novel finding that emerges from this study is that an increase in domestic credit has been closely associated with net equity outflows from EMDEs, particularly in the aftermath of the GFC. Given that few studies shed light on the relationship between domestic credit (growth) and international capital flows (notable exceptions are Milesi-Ferretti and Tille 2011; Lane and McQuade 2014), our finding should stimulate discussion on the relationship between domestic leverage and capital flows in EMDEs. Moreover, we show that the effect of capital controls on net portfolio flows was
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confounded by the effects on both gross foreign asset and liability flows as well as simultaneity issues. Finally, we find that capital controls moderated net debt flows in the aftermath of the GFC. The seminal works by Calvo, Leiderman, and Reinhart (1993, 1996) distinguish the global “push” factors for capital flows from the country-specific “pull” factors, showing that external push factors were important in explaining capital flows to EMDEs during the 1990s. Subsequent influential studies such as Chuhan, Claessens, and Mamingi (1998), Fernandez-Arias (1996), and Kim (2000) examine the determinants of international capital flows to emerging economies and emphasize the role of push factors (e.g., the US interest rate) in driving capital flows. Recent works such as Forbes and Warnock (2012) and Ghosh et al. (2014) shed new light on international capital flows by characterizing the specific episodes in which they occur. Forbes and Warnock (2012), using data of advanced economies and EMDEs, identify the four episodes of capital flows as “surges,” “stops,” “flight,” and “retrenchment”1 and investigate the determinants of these four events. They find that the interest rates of advanced economies did not play a significant role in determining surges to EMDEs, whereas global risk was significantly associated with extreme capital flow episodes. They also show little association between domestic macroeconomic factors such as capital controls and the probability of surges or stops being driven by foreign capital flows. Ghosh et al. (2014), on the contrary, cast doubt on whether capital flow dynamics for advanced economies are the same as those for EMDEs and pay particular attention to the extremely large “net” capital inflows to EMDEs. They find that global push factors such as the US real interest rate and global market uncertainty had considerable influence on the surges of net capital flows to EMDEs, meaning that these surges tend to be synchronized across EMDEs. However, they show that country-specific factors only affected the magnitude of surges once they occurred, but not the likelihood of those surges occurring. While these two studies focus on exceptionally volatile capital movements and their determinants, Fratzscher (2012) and Ahmed and Zlate (2014) examine the determinants of “normal” international capital flows and compare them before and after the GFC. Fratzscher (2012), using weekly fund-level data from 2005 to 2010, finds that global risk explained a large share of international capital flows both immediately before and during the GFC. However, country-specific factors have been dominant in determining the dynamics of capital flows since the GFC, especially for EMDEs. Ahmed and Zlate (2014), using quarterly data for 12 emerging countries since 2002, show that unconventional US monetary policy had positive effects on portfolio inflows to emerging economies. They also show that the interest rate differential between advanced and emerging countries is an important determinant of capital flows, with its role becoming particularly pronounced since the GFC. In sum, while these previous works have all considered capital flows, their perspectives, focuses, and findings differ. Our contribution to the existing literature is as follows. First, rather than dividing capital flows based upon their magnitude, as suggested by Forbes and Warnock (2012) and Ghosh et al. (2014), we divide them into equity and debt flows to consider the heterogeneity of portfolio flows. The examination of abnormal changes is important as such abrupt episodes often cause serious negative consequences for the countries on the receiving end. However, a more disaggregated focus on net capital flows, based upon their classification as either “debt” or “equity,” allows for a finer description of their determinants, which helps explain the detailed causes that drive their movements across countries. For instance, equity flows can be characterized by firm- or industry-specific attributes beyond national borders, while debt flows are related to the characteristics of financial intermediaries and government policies; consequently, the determinants of equity flows and debt flows are expected to be different.2 The analyses presented by De Santis and Lührmann (2009) and Fratzscher (2012) also divide portfolio flows into equity and debt flows. However, De Santis and Lührmann (2009) do not consider global push factors to be determinants of each portfolio flow. Fratzscher (2012) does not find significant distinction between the factors that determine each equity and debt flow. In addition, Chuhan, Claessens, and Mamingi (1998) analyze the behavior of US equity and bond flows to Asian and Latin American countries in the 1990s. They reach findings similar to ours, namely that equity flows respond more sensitively to global factors but bond flows are more sensitive to country-specific
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factors such as credit rating and secondary market debt price. However, they consider only US capital flows to these countries and their push and pull factors differ from ours; furthermore, our focus is the period following the onset of the GFC.3 Second, we compare the determinants of both net equity and debt flows in the specific periods after the onset of the GFC with those before the GFC and examine the presence of systematic changes after the crisis. Ahmed and Zlate (2014) similarly compare the determinants of net capital flows before and after the GFC, but they focus more on the consequence of policies (i.e., interest rate, which is a proxy for monetary policy, large-scale asset purchases by the Federal Reserve, new capital control measures). However, in this study, we account for a country-specific financial factor such as domestic credit, and compare and contrast the role of push and pull factors in determining each portfolio flow. Lastly, we expand the coverage of country samples and time span (for 60 EMDEs during 1986–2012) as well as introduce a different estimation technique. Indeed, we use the three-stage least squares (3SLS) to control for possible endogeneity or simultaneity between portfolio flows and their determinants, and evaluate the marginal effects of the push and pull factors on net portfolio flows in the post-crisis era by using an interaction term approach. The remainder of this article is organized as follows. We first describe the data used and introduce the empirical model. Then, we present the empirical results and robustness tests. Concluding remarks follow. Data and Empirical Methodology Data: Descriptive Statistics Our sample covers 60 EMDEs for 1986–2012 (see the list of countries for each region in the Appendix). First, we collect data on total portfolio, equity, debt asset flows, and liability flows from the International Financial Statistics (IFS) database published by the IMF (all variables are recorded in millions of current US dollars). Note that portfolio flow data for many EMDEs are available from 1990 onward. For the determinants of net portfolio flows, we first introduce global factors such as a measure for global risk (the Chicago Board Options Exchange Market Volatility Index: VIX), a proxy for US monetary policy (the US real interest rate), and energy price index from the World Bank. We shed light on the former two factors selectively as the main global drivers of net portfolio flows. We also include several country-specific factors. Among the many local determinants of net portfolio flows, our analysis focuses more on financial factors such as domestic credit and financial openness. A baseline measure for domestic leverage (or the size of the financial market and liquidity) is domestic private credit to GDP, while the financial openness (or capital controls) index is the de jure capital openness index proposed by Chinn and Ito (2008). We also introduce M2 to GDP and the de facto financial openness index (Lane and Milesi-Ferretti 2007) as alternative measures of domestic liquidity and financial openness, respectively. We include a country’s representative real interest rate from the World Development Indicators (WDI) database of the World Bank. We also compute the real interest rate by using the monetary market rate and inflation rate and then use this to replace the missing variables. Other variables such as GDP per capita and GDP growth, the real effective exchange rate (REER), and current account to GDP are obtained from the WDI and IFS. We use local sources to collect REER for some countries such as India, Thailand, and Turkey. Exchange rate volatility is computed by using the annual standard deviation of changes in the monthly exchange rate against the US dollar. Banking, currency, and debt crisis dummies for EMDEs are constructed by using the dates of historical crises from Laeven and Valencia (2012). Table 1 reports the descriptive statistics for our sample. We present the statistics for two different time periods, namely before and after the GFC. The mean of net debt flows was higher in the period after the onset of the GFC than before, but the mean of net equity flows reduced after the GFC. This finding indicates that the increase in net portfolio flows to EMDEs since the GFC has been driven by a rise in net debt inflows. Further, the statistics show that a country’s real interest rate (including the US
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Table 1. Descriptive statistics. Whole period Obs. Net portfolio flows/GDP Net equity flows/GDP Net debt flows/GDP VIX/VXO US real interest rate Commodity price Private credit/GDP Financial openness (Chinn–Ito index) Country’s real interest rate GDP per capita (in log) GDP growth Current account/ GDP %Δ in REER Exchange rate volatility Banking, currency, and debt crisis dummy



1143 955 956 1143 1143 1143 1143 1143 1143 1143 1143 1143 1143 1143 1143



Mean



S.D.



Before the GFC (1986–2006) Obs.



Mean



S.D.



During and after the GFC (2007–2012) Obs.



Mean



S.D.



0.347 2.704 832 0.260 2.723 311 0.580 2.645 0.056 1.094 683 0.100 0.978 272 −0.053 1.339 0.154 2.554 683 −0.016 2.654 273 0.579 2.232 21.706 6.385 832 20.691 6.163 323 24.480 6.165 0.692 1.842 832 1.348 1.451 323 −1.056 1.617 56.762 37.422 832 37.123 18.982 323 109.08 19.734 47.713 36.121 832 45.311 35.387 323 53.715 37.108 −0.075 1.358 832 −0.180 1.294 323 0.219 1.481 7.693 11.652 832 8.479 12.882 323 8.888 0.927 8.641 0.925 832 8.539 0.904 323 3.644 4.272 3.956 4.339 832 4.079 4.364 323 −0.857 4.020 −0.267 2.168 832 −0.035 0.080 323 0.016 0.068 0.004 0.089 832 −0.001 0.096 323 0.023 0.022 0.022 0.034 832 0.022 0.037 323 0.124 0.330 0.220 0.414 832 0.254 0.435 311 0.580 2.645



real interest rate) lowered on average after the GFC, while the mean of VIX was higher in that period than before. Table 1 also shows changes in certain country-specific factors. For example, the mean of private credit to GDP and the mean of the percentage changes in REER were greater during and after the GFC than before. This finding indicates that emerging markets have experienced increased domestic private credit since the GFC and that their currencies have faced appreciation pressure. Table 1 provides hints as to how the GFC has affected the relationship between the push and pull factors and net portfolio flows. Figures 1 and 2 narrow the main variables of interest in this study. Panels A and B of Figure 1 show the time variations of net equity and debt inflows to EMDEs and their shares of GDP. Overall, the level of net debt inflows is greater than that of net equity flows. These two portfolio flows decreased in specific crisis years, namely 1998 (Asian financial crisis), 2002 (Latin American crisis), 2008 (GFC), and 2011 (Eurozone crisis). Both net inflows also surged to EMDEs immediately after the GFC. Interestingly, net debt flows to EMDEs decreased slightly in 2008 but still exhibited inflows, whereas net equity inflows switched to outflows in 2008 and have shown volatile movement since the GFC. The pattern of increasing net debt flows after the GFC has already been pointed out by Shin (2013) using the term “the Second Phase of Global Liquidity.” Shin (2013) mentions that emerging market debt securities have been burgeoning and open to international investors in this period. In addition, we observe a discrepancy in the pattern of total net equity flows and the mean of net equity flows to GDP. For instance, total net equity inflows decreased in 2011 but the mean of net equity to GDP did not decline. This finding indicates that the decrease in total net equity flows was driven by specific countries rather than by every single country in the sample. However, total net debt flows and the mean of net debt flows to GDP have moved in the same direction since 2007. In short, Figure 1 suggests that the patterns of the two portfolio inflows to EMDEs are different despite often displaying a common movement in the post-GFC period. Figure 2 displays the patterns of the two global factors and two local financial factors over time. Panel A of Figure 2 presents the movements of VIX and the US real interest rates. The VIX fluctuated over the sample period. In particular, it surged from 2007 and peaked in 2008. The US real interest rate shows a gradually decreasing trend. In particular, the short-term real interest rate became negative after the GFC.
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total net debt inflows(USD bil.)
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Figure 1. Net Equity and debt flows to emerging markets.
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Figure 2. Global factors vs. local financial factors.



Panel B plots the country-specific financial factors, namely private credit to GDP and financial openness. Both series had an increasing trend, although they did fluctuate over time. An interesting feature is that the private credit to GDP of EMDEs increased even more after the GFC, while financial openness stagnated around the GFC and decreased afterwards. Thus, Figure 2 suggests that since the GFC, not only the global market conditions but also the financial characteristics of EMDEs have changed with the increased volatility of the flows observed in the international financial market. Empirical Specification We set up the following regression equations to investigate the pattern of net portfolio flows in response to the global and local factors:
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ðNet equity=GDPÞit ¼ α1 þ Globalt  β1 þ Localit  γ1 þ κi þ uit



(1)



ðNet debt=GDPÞit ¼ α2 þ Globalt  β2 þ Localit  γ2 þ ϕi þ eit



where the dependent variables are net equity flows and net debt flows (= foreign portfolio liability flows – foreign portfolio assets flows) over the GDP of country i in year t. Globalt is a vector of global factors such as the US real interest rate, commodity price index (energy price), and a variable measuring global risk (VIX). Localit is a vector of the country-specific factors that attract international capital flows. The Local vector consists of private credit to GDP, financial openness (Chinn–Ito index), a country’s real interest rate, GDP per capita and GDP growth, current account to GDP, percentage change in the real exchange rate and exchange rate volatility, and the banking, currency, and debt crisis dummies except for the GFC. An important concern is that during our sample period, not only the GFC but also the Asian financial crisis, Latin American crisis, and European debt crisis affected net portfolio flows to EMDEs significantly. Although examining in detail each of these important events would be preferable, each crisis had different causes and consequences; hence, it is hard to provide a comprehensive analysis that considers all the events in a framework. Thus, in this study, we control for these other crisis events by including crisis dummy variables and save the in-depth analysis of each event for future works. We include country fixed effects with κi and ϕi , which capture country’s unobserved and timeinvariant characteristics such as geography (region), history, culture, etc.4 The variables uit and eit are error terms. We first estimate each equation by using panel regression techniques such as fixed effects and random effects models. Then, we introduce 3SLS to estimate two equations for equity and debt inflows because two flows and other variables can be determined endogenously in the system.5 Our specifications in (1) assume that the impact of global and local factors on net portfolio flows is the same for all EMDEs over time. The GFC, however, may have changed the pattern of net portfolio flows. As discussed in the introduction, we investigate how the effects of global and local factors on net capital flows varied around the GFC. In order to test this hypothesis, the basic system of equations in (1) can be extended by including the following interaction terms for the post-crisis dummy with the global and local variables: NPF=GDPit ¼ θ0 þ Gt  θ1 þ Lit  θ2 þ Gt  GFC Aftermath  θ3 þ Lit  GFC Aftermath  θ4 þ δ  GFC Aftermath þ Γ i þ Eit 







(2)



ðNet equity=GDPÞit wherethe 2 × 1 vector ofdependent variables is NPF=GDP   it ¼ ðNet debt=GDPÞit 0 0 Globalt Localit , and Lit ¼ . GFC aftermath is a set of binary variGt ¼ 0 Globalt 0 Localit 6 ables that are unity for the years from 2007. Further, the equations in (2) include the interaction terms. Γ i is a 2 × 1 vector of country fixed effects. Eit is a 2 × 1 vector of the error terms. Empirical Results Main Results Table 2 presents the estimation results for the determinants of net portfolio flows to EMDEs during 1986–2012. Column (1) includes net total portfolio flows as the dependent variable and shows the pooled OLS results that allow for cross-sectional and time-series variations. The estimated coefficient of the US real interest rate is negative and significant at the 10% level, indicating that a decrease in this rate increases net portfolio inflows. However, the coefficients of the other global factors, such as global risk and commodity prices, are not statistically significant. A country’s real interest rate has a significant and positive sign as expected. Nevertheless, the coefficients of the other country-specific factors are by and large statistically insignificant.



60 1,143 0.193



−0.0174 [0.0128] −0.1190* [0.0624] 0.0005 [0.0045] 0.0155** [0.0060] −0.4806*** [0.0984] −0.0042 [0.0077] −0.2045 [0.3738] 0.0139 [0.0160] 0.0401 [0.0399] 0.9408 [0.6863] −0.1139 [2.3688] −0.5908*** [0.1720]



−0.0217 [0.0151] −0.1170* [0.0663] 0.0024 [0.0063] 0.0002 [0.0037] −0.3926*** [0.1275] 0.0106* [0.0062] 0.0332 [0.2264] −0.0048 [0.0203] 0.0338 [0.0381] 1.8577** [0.7564] 2.2312 [2.4030] −0.1966 [0.2160]



60 1,143 0.047



(2)
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Fixed effects



(1)



Total portfolio



OLS



−0.0186 [0.0153] −0.1117* [0.0663] 0.0019 [0.0066] 0.0029 [0.0042] −0.3935*** [0.1049] 0.0046 [0.0054] 0.0049 [0.2713] 0.0037 [0.0190] 0.0386 [0.0438] 1.2707** [0.5122] 1.3098 [1.9646] −0.3676* [0.2090] 17.20 (0.14) 60 1,143 0.044
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Random effects



54 955 0.168
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54 956 0.287
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Fixed effects



Net portfolio flows/ GDP



−0.0183*** [0.0058] 0.0152 [0.0296] −0.00004 [0.0022] −0.0001 [0.0019] −0.1178** [0.0568] 0.0045 [0.0036] −0.0996 [0.0706] 0.0031 [0.0089] 0.0256 [0.0174] 0.7764** [0.3357] 1.3474*** [0.5022] −0.1271 [0.1261] 10.26 (0.59) 54 955 0.06
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−0.0027 [0.0172] −0.0422 [0.0614] 0.0053 [0.0056] 0.0067* [0.0040] −0.2023*** [0.0722] 0.001 [0.0050] −0.1915 [0.3367] −0.0023 [0.0188] −0.0444* [0.0247] 0.6706 [0.4662] 1.2778 [2.3014] −0.2971* [0.1726] 19.34 (0.08) 54 956 0.03
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Random effects



Note: Robust standard errors of the estimated coefficients are reported in bracket. ***, **, and * indicate that the estimated coefficients are statistically significant at 1%, 5%, and 10%, respectively. Constant is included but not reported. Hausman specification test reports the statistics for the null hypothesis that random effect estimate is consistent and efficient.
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Table 2. Determinants of net portfolio flows to EMDEs, 1986–2012.
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In the cross-country panel regression, addressing country-specific heterogeneity is crucial for obtaining unbiased and consistent estimates. In column (2), we control for country fixed effects. The estimated coefficient of the US real interest rate is still negative and significant. When including country fixed effects, domestic credit to GDP and the crisis dummy become significantly positive and negative at the 1% level, respectively. In column (3), we add the random effects model and compare it with the fixed effects model. Hausman specification test suggests that the random effects model is preferred because the null hypothesis that the random effects estimate is consistent and efficient is not rejected. But, the results in column (3) are consistent with those in column (2) (more similar to those in column (1)). In columns (1)–(3), the estimated coefficients of financial openness (or negative capital controls) are negative and significant at the 1% level. This counterintuitive finding that a country with greater financial openness deters net portfolio inflow requires careful interpretation. The estimated coefficients of financial openness in columns (1) and (3) are similar in magnitude; however, that from the fixed effects model (that exploits time-series variation) is slightly greater than that of the pooled OLS model. This finding suggests that the negative sign for financial openness is mainly driven by time-series variation in net portfolio flows and financial openness in each country as opposed to by cross-section variations. Thus, volatile capital flows that occur in a country with higher financial openness might be captured by this result. In terms of cross-section comparison, it is presumed that higher financial openness attracts more foreign investment. However, at the same time, residential investors in a more financially open country may access the international financial market more readily and invest abroad to a larger degree. Thus, if financial openness has a positive and significant effect on foreign portfolio asset flows, it may reduce net portfolio inflows (=foreign liability flow—foreign asset flow). We defer more thorough discussion on this finding to the following section. In columns (4) and (5), we divide net portfolio flows into net equity and debt flows and estimate each equation by using the fixed effects model. Interestingly, when separating total portfolio flows into these two detailed categories, we find that global and local factors have different effects on each portfolio flow. Global risk plays a role in reducing net equity flows to EMDEs; however, global risk and policy factors do not affect net debt inflows. Domestic credit to GDP has a significant and positive sign in column (5), which indicates an increase in a country’s private credit leads to a rise in net debt flows. The estimated coefficient of the percentage change in real effective exchange rates, which measures country’s price competitiveness, is significantly positive for net equity flows. This finding indicates that international investors invest more in a country where the expected currency return (value) is higher. However, we find that equity and debt flows respond similarly to certain factors. Financial openness is negatively associated with both net equity and debt flows. The crisis dummies have significant and negative signs. To strengthen the robustness of our results, columns (6) and (7) report the results for the random effects model. The Hausman test statistics reported in columns (6) and (7) support the results from the random effects model. However, overall, the results are similar to those in columns (4) and (5). These results confirm that equity and debt flows to EMDEs respond to different factors: net equity flows are sensitive to changes in global risk, while net debt inflows are positively associated with domestic financial factors, particularly domestic credit. Table 3 presents the results from the estimation of the specification in (2), which tests whether the effects of global or local factors on net portfolio flows have changed since the onset of the GFC. Columns (l) and (2) show the results for total portfolio flows with fixed effects and random effects model, respectively. Although the two results are qualitatively similar, the preferred random effects model displays that global risk factors played an important role in determining total portfolio flows, especially during and after the GFC. In addition, the estimated coefficient of the GFC aftermath dummy is significant and positive, which suggests an increase in inflows to EMDEs since the GFC. The estimated results in columns (3)–(6) of Table 3 reiterate the regressions for the detailed portfolio flows. Columns (3) and (4) include the results for the fixed effects model and columns (5) and (6) show the results for the random effects model. Again, the Hausman test supports the random effects model as a better specification.
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−0.0148 [0.0151] −0.0577 [0.0360] −0.0887 [0.0695] −0.2300* [0.1224] 0.0156** [0.0065] −0.0053 [0.0050] −0.5787*** [0.1298] 0.4114** [0.1943] 1.9492** [0.9573]



−0.0075 [0.0059] −0.0029 [0.0079] 0.1201 [0.3423] 0.014 [0.0161]



(2)



Total portfolio



RE



(1)



Total portfolio



FE



Table 3. Net portfolio flows in the post-crisis era.



−0.0056** [0.0029] 0.0017 [0.0028] −0.0404 [0.1739] 0.0051 [0.0072]



−0.0292*** [0.0069] 0.0069 [0.0159] 0.048 [0.0297] −0.1430** [0.0657] 0.0052 [0.0033] −0.0081** [0.0035] −0.1309** [0.0616] 0.0006 [0.0731] 0.5407 [0.4365]



(3)



Equity (4)



Debt



−0.0055 [0.0056] −0.004 [0.0084] −0.5388* [0.3051] 0.0132 [0.0176]



−0.0127 [0.0153] −0.0135 [0.0308] −0.045 [0.0670] −0.1512 [0.1160] 0.0152*** [0.0053] 0.0029 [0.0045] −0.2546* [0.1328] 0.2553 [0.1788] 0.9142 [0.8339]



Fixed effects



Net portfolio flows/ GDP



−0.004 [0.0033] 0.0042 [0.0038] −0.0766 [0.0752] 0.0023 [0.0081]



−0.0263*** [0.0085] 0.0018 [0.0107] 0.0402 [0.0297] −0.1245 [0.0899] 0.0018 [0.0023] −0.0070** [0.0028] −0.1092 [0.0711] −0.00003 [0.0917] 0.5670* [0.3100]



(5)



Equity



(6)



Debt



(Continued)



−0.0047 [0.0052] 0.0015 [0.0049] −0.1958 [0.3297] 0.0051 [0.0167]



−0.0136 [0.0147] −0.0176 [0.0374] −0.046 [0.0706] −0.1312 [0.1068] 0.0052* [0.0030] 0.004 [0.0054] −0.2859* [0.1554] 0.2811 [0.2652] 0.9356 [0.8992]



Random effects
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60 1,143 0.208



0.0588 [0.0390] 1.3925** [0.5482] 0.8228 [2.1201] −0.4057* [0.2279] 16.84 (0.47) 60 1,143 0.06



(2)



(1)



0.0603 [0.0432] 1.0427 [0.7144] −0.4544 [2.4553] −0.5965*** [0.1785]



Total portfolio



RE



Total portfolio



FE



54 955 0.188



0.0322 [0.0213] 0.5788* [0.3100] 0.4022 [0.6489] −0.1859** [0.0885]



(3)



Equity



54 956 0.296



0.0347* [0.0190] 0.7488** [0.3167] 1.1249** [0.4747] −0.1326 [0.1274] 15.84 (0.53) 54 955 0.08



−0.0348 [0.0293] 0.4554 [0.7062] −0.3625 [2.4709] −0.5338*** [0.1600]



Equity (5)



Debt



(6)



Debt



−0.035 [0.0298] 0.6661 [0.5114] 0.9297 [2.4741] −0.3689* [0.2103] 19.37 (0.31) 54 956 0.04



Random effects



(4)



Fixed effects



Net portfolio flows/ GDP



Note: Robust standard errors of the estimated coefficients are reported in brackets. ***, **, and * indicate that the estimated coefficients are statistically significant at 1%, 5%, and 10%, respectively. Constant is included but not reported. Hausman specification test reports the statistics for the null hypothesis that random effect estimate is consistent and efficient.



Hausman test statistic (p-value) # of countries Observations R2



Crisis dummy



Exchange rate volatility



%Δ in REER



Current account/ GDP



Type of portfolio



Method



Dependent variable



Table 3. Net portfolio flows in the post-crisis era (Continued).
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The estimated coefficients of the interaction terms with the GFC aftermath dummy suggest that the effects of the global and local financial factors on net portfolio flows indeed vary depending on the time period in question. In column (3) of the net equity flows equation, the estimated coefficient of the interaction term between the US real interest rate and GFC aftermath dummy is negative and significant at the 5% level. This finding implies that a decrease in the US real interest rate since the onset of the GFC stimulated net equity inflows to EMDEs. Note that the coefficient of the US real interest rate is negative but becomes slightly insignificant in column (5) of the random effects model. The coefficients of domestic credit to GDP are positive across all columns but only significant for the debt flow equations (see columns (4) and (6)). Interestingly, the interaction terms between credit to GDP and the GFC aftermath dummy have negative signs for net equity flows in columns (3) and (5). When taking the coefficients of credit to GDP and its interaction term together, these estimates imply that domestic credit crowded out net equity inflows after the onset of the GFC, while it played a positive role in attracting net equity flows before the GFC. This finding is consistent with Figures 1 and 2: before the GFC, net equity flows were positively correlated with domestic credit to GDP. However, since the GFC, they have become more volatile and swayed twice in 2008 and 2011, even though domestic credit to GDP exhibited a constantly increasing pattern. We discuss this finding on domestic credit more thoroughly in the following section. While the results in Tables 2 and 3 shed light on what determines net equity and debt flows to EMDEs, they do not fully address the endogeneity or simultaneity issues among the variables. Thus, we separate the variables into endogenous and exogenous and estimate them by using 3SLS method. A common approach of controlling for endogeneity problem is to use instrumental variables (IV) in the estimation. However, when each equation is just identified and all the instruments are the same in all equations, the IVestimation reduces to the 3SLS (Hayashi 2000). The endogenous variables we choose additionally in the system are country’s real interest rate, the percentage change in the real effective exchange rate, and financial openness. Lagged values of these variables are used as IVs. We assume that the other variables in the system of equations are included as predetermined exogenous variables. Year fixed effects are included as additional exogenous variables, which do not appear in the system. We also consider some variations but our results are not sensitive to the choice of exogenous variables. Table 4 shows our main results using 3SLS. The results in Table 4 are consistent with those in Table 3 except for changes in significance level for some variables. Net equity flows to EMDEs were mostly influenced by global risk factors (VIX), while net debt flows were not sensitive to global factors during the sample period. The interaction term of the US real interest rate and GFC aftermath dummy shows a significant and negative sign, which supports that advanced countries’ monetary policy since the onset of the GFC has spurred net equity inflows to EMDEs. Domestic credit to GDP was negatively associated with net equity inflows after the onset of the GFC. In column (2), financial openness and its interaction term with the GFC aftermath dummy exhibit significantly negative and positive coefficients, respectively. Another interesting finding is that when controlling for endogeneity, the estimated coefficients of a country’s real interest rate turn out to be significantly positive, which is consistent with the findings of Ahmed and Zlate (2014). Columns (3) and (4) include regional dummies for Asia, Latin America, and Eastern Europe to control for regional differences in net portfolio flows. The main results are preserved. Distinct regional differences are also observed in net portfolio flows. We find net equity inflows dominated in Asian region, while net debt inflows were more pronounced in Europe and Latin America whose debt markets are relatively developed compared with those in Asian countries. Discussion of the Findings Domestic Private Credit Our findings highlight interesting patterns of capital flows in the international financial market. First, we show that since the GFC, a country’s higher credit level has been associated with net equity outflows. Better developed or larger financial markets among EMDEs, which are positively related to
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Table 4. Main result I: System of equations. Dependent variable



Net portfolio flows/ GDP



Method Type of portfolio



VIX VIX × GFC aftermath US real interest rate US real int. rate × GFC aftermath Domestic Credit Domestic Credit × GFC aftermath Financial openness (FO) FO × GFC aftermath GFC aftermath Other controls Commodity price (Energy) Country’s real interest rate GDP per capita (in log) GDP growth Current account/ GDP %Δ in REER Exchange rate volatility Crisis dummy



3SLS



3SLS



Equity



Debt



Equity



Debt



(1)



(2)



(3)



(4)



−0.0286*** [0.0083] 0.0024 [0.0140] 0.0387 [0.0324] −0.1215** [0.0542] 0.0013 [0.0013] −0.0064*** [0.0021] −0.1263*** [0.0378] −0.0006 [0.0567] 0.5125 [0.3658]



−0.0251 [0.0195] −0.0093 [0.0331] −0.0861 [0.0767] −0.0325 [0.1283] −0.0004 [0.0031] 0.0037 [0.0049] −0.5219*** [0.0894] 0.4501*** [0.1340] 0.6205 [0.8649]



−0.0294*** [0.0083] 0.0019 [0.0141] 0.0346 [0.0325] −0.1153** [0.0544] 0.0007 [0.0013] −0.0066*** [0.0021] −0.1376*** [0.0381] 0.0071 [0.0565] 0.5214 [0.3650]



−0.0267 [0.0194] −0.0033 [0.0327] −0.071 [0.0756] −0.0607 [0.1265] 0.0033 [0.0030] 0.0041 [0.0048] −0.4968*** [0.0885] 0.3943*** [0.1315] 0.6028 [0.8487]



−0.0031 [0.0027] 0.0124** [0.0055] −0.0762 [0.0507] 0.0005 [0.0107] 0.0392* [0.0202] 0.7388 [1.3926] 1.745 [1.1840] −0.1308 [0.0987]



0.0005 [0.0064] 0.0306** [0.0130] −0.0566 [0.1200] 0.0055 [0.0254] −0.0396 [0.0477] 0.2862 [3.2928] 3.9846 [2.7997] −0.0927 [0.2334]



914



914



−0.0028 [0.0027] 0.0145** [0.0059] −0.0621 [0.0560] −0.0039 [0.0111] 0.0371* [0.0202] 0.801 [1.4068] 1.9289 [1.1984] −0.1086 [0.0993] 0.2199** [0.1112] 0.0242 [0.1314] −0.049 [0.1279] 914



−0.0003 [0.0063] 0.0223 [0.0138] −0.3681*** [0.1301] 0.0184 [0.0259] −0.0343 [0.0469] −0.4221 [3.2712] 2.7401 [2.7866] −0.1287 [0.2308] −0.0618 [0.2586] 1.2268*** [0.3055] 0.9690*** [0.2973] 914



Asia dummy (Eastern) Europe dummy (Latin) America dummy Observations



Note: The results of three-stage estimation for the system of equations are reported. Endogenous variables are a country’s real interest rate, financial openness, and %Δ in REER. Lagged values of endogenous variables used as IVs. Other variables in the system of equation are included as exogenous variables. Year fixed effects are included as additional exogenous variables which are not in the system. Standard errors of the estimated coefficients are reported in brackets. ***, **, and * indicate that the estimated coefficients are statistically significant at 1%, 5%, and 10%, respectively. Constant is included but not reported.
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the size of domestic credit, tended to attract more foreign investment in tranquil times before the GFC. Notice that we find a significantly positive correlation between net equity inflows and domestic credit to GDP before the GFC in some specifications. However, during and after the “global” turmoil, investors sought safe havens and pulled out equity investment from EMDEs in which they already invested before (see Figure 1), even though many EMDEs were relatively more insulated from the GFC than advanced countries (Lane 2013; Milesi-Ferretti and Tille 2011). Another interesting feature is that many EMDEs did not go into a serious deleveraging process as seen by some advanced countries since the onset of the GFC (see the credit to GDP in Figure 2). Therefore, we may find a concurrent negative relationship between domestic credit and equity inflows in this period. Previous studies also find a significant linkage between domestic credit growth and capital flows. Milesi-Ferretti and Tille (2011)7 show a strong negative correlation between pre-crisis credit growth and capital inflows for the post-crisis period. They argue that a credit-fueled expansion in a country before the crisis could lead to excessive borrowing, followed by a sustained recession once the boom is over. Investors would then pull back from this country more than from other countries. Lane and McQuade (2014) also find that domestic credit growth in European countries (as well as 54 advanced and emerging economies) exhibited a negative association with net debt inflows (but not with net equity inflows) during 1993–2008. Table 5 presents the results of another experiment to scrutinize the relationship between domestic credit to GDP and net equity flows. Here, we include domestic credit growth instead of the level of domestic credit to GDP. We introduce it as an endogenous variable in the system because previous studies have shed light on the causality from net portfolio flows to domestic credit growth. The results for net portfolio flows and domestic credit growth in Table 5 are consistent with our main results in Table 4. Financial Openness (Capital Control) To comprehend the sign of financial openness more deeply, we repeat our regression with another dependent variable, (gross) foreign portfolio liability flows to GDP. Table 6 reports the results. When focusing on gross inflows, we nullify the negative sign on financial openness as shown in Table 4. This finding implies that the effect of financial openness on net inflows (foreign liability flows – foreign asset flows) is certainly compounded by that on foreign liability flows and that on foreign asset flows. We also show that the coefficients of financial openness in Table 6 turn out to be insignificant.8 Not only the effect of financial openness on net flows in general but also that of financial openness during and after the GFC is of interest to this study. In columns (2) and (4) of Table 4, we observe significant and positive coefficients on the interaction term between financial openness and the GFC aftermath dummy. Similar results have already been provided by Ahmed and Zlate (2014) in that their new capital control measures are effective at reducing net and total portfolio inflows to emerging economies during 2009Q3 to 2013Q2. Interestingly, our results find the switch of the sign of financial openness based on the GFC, which requires further explanation. In fact, in the aftermath of the GFC, as capital inflows surged to EMDEs, many policy-makers started to discuss changes in policy environments by linking volatile capital flows with macroeconomic or financial stability in a country. For example, Ostry et al. (2010) outline the elements of policy toolkits, including capital controls, to manage the risk from financial stability associated with capital volatility. This movement might invigorate discussion on how to devise more effective macro-prudential policies in these countries in the aftermath of the GFC and influence the positive linkage between financial openness and net portfolio flows in this period. In addition, Table 6 shows the difference between net and gross portfolio flows. In columns (1) and (2), the results for the full sample show that global risk factors influenced not only gross equity flows but also gross debt flows to EMDEs. Domestic credit to GDP attracted both gross equity and debt flows significantly. Thus, the global and local factors influenced both gross portfolio flows consistently unlike the heterogeneous responses of net equity and debt flows to the global and local factors
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Table 5. Another variation with credit growth. Dependent variable



Net portfolio flows/ GDP



Method Type of portfolio



VIX VIX × GFC aftermath US real interest rate US real int. rate × GFC aftermath Domestic credit growth Domestic credit growth × GFC aftermath Financial openness (FO) FO × GFC aftermath GFC aftermath Other controls Commodity price (Energy) Country’s real interest rate GDP per capita (in log) GDP growth Current account/ GDP %Δ in REER Exchange rate volatility Crisis dummy Asia dummy (Eastern) Europe dummy (Latin) America dummy Observations



3SLS Equity



Debt



(1)



(2)



−0.0257*** [0.0088] 0.0033 [0.0145] 0.0421 [0.0336] −0.0201 [0.0682] 0.0007 [0.0218] −0.0995** [0.0480] −0.1384*** [0.0394] 0.0171 [0.0585] 0.3068 [0.3648]



−0.0289 [0.0199] 0.0018 [0.0329] −0.0624 [0.0762] −0.0377 [0.1547] −0.0217 [0.0494] −0.0144 [0.1089] −0.5271*** [0.0893] 0.4128*** [0.1327] 0.7651 [0.8269]



−0.0008 [0.0029] 0.0133** [0.0061] −0.0963* [0.0510] −0.002 [0.0113] 0.0297 [0.0208] 0.8826 [1.3682] 2.2345* [1.2294] −0.1337 [0.1086] 0.2486** [0.1162] 0.0551 [0.1362] 0.0067 [0.1309] 911



−0.0001 [0.0067] 0.0198 [0.0138] −0.2460** [0.1155] 0.0195 [0.0256] −0.0328 [0.0471] −1.1056 [3.1015] 2.6476 [2.7870] −0.1894 [0.2462] −0.0144 [0.2633] 1.2111*** [0.3088] 0.9120*** [0.2968] 911



Note: The results of three-stage estimation for the system of equations are reported. Endogenous variables are a country’s real interest rate, domestic credit growth, financial openness, and %Δ in REER. Lagged values of endogenous variables used as IVs. Other variables in the system of equation are included as exogenous variables. Year fixed effects are included as additional exogenous variables which are not in the system. Standard errors of the estimated coefficients are reported in brackets. ***, **, and * indicate that the estimated coefficients are statistically significant at 1%, 5%, and 10%, respectively. Constant is included but not reported.
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Table 6. (Gross) portfolio liability flows. Dependent variable



(Total) portfolio liability flows/GDP Full sample



GFC aftermath period: 2007–2012



Full sample with interaction terms



3SLS



3SLS



3SLS



Method Type of portfolio



VIX



Equity



Debt



Equity



Debt



Equity



Debt



(1)



(2)



(3)



(4)



(5)



(6)



−0.0497*** [0.0172]



−0.0740** [0.0317]



−0.0130* [0.0073] −0.0202 [0.0123] 0.0099 [0.0283] 0.0396 [0.0474] 0.0038*** [0.0011] −0.0048*** [0.0018] −0.0154 [0.0332] 0.0031 [0.0493] 0.5989* [0.3183]



−0.0094 [0.0174] −0.0303 [0.0294] −0.0433 [0.0679] 0.0976 [0.1137] 0.0084*** [0.0027] −0.0101** [0.0043] 0.0058 [0.0796] −0.0055 [0.1181] 0.839 [0.7627]



0.0011 [0.0024] 0.0044 [0.0052] 0.2124*** [0.0488] −0.0063 [0.0097] 0.0330* [0.0176] 1.2741 [1.2268] 1.7318* [1.0451] −0.1093 [0.0866] −0.0279 [0.0970] −0.5328*** [0.1146] −0.3751*** [0.1115] 914



0.0043 [0.0057] −0.0215* [0.0124] 0.4002*** [0.1169] 0.0186 [0.0233] −0.03 [0.0421] −2.5677 [2.9397] −1.5735 [2.5042] −0.0141 [0.2074] −0.1186 [0.2324] 0.5713** [0.2745] 0.4681* [0.2672] 914



−0.0215*** −0.0263** [0.0052] [0.0124]



VIX × GFC Aftermath US real interest rate US real int. rate × GFC Aftermath Domestic Credit



0.0227 [0.0250]



−0.0217 [0.0602]



−0.1650* [0.0863]



−0.2167 [0.1588]



0.0022** [0.0010]



0.0052** [0.0024]



0.0001 [0.0024]



−0.0061 [0.0044]



0.0076 [0.0643]



−0.0362 [0.0557]



−0.0428 [0.1025]



−0.0005 [0.0032] −0.0201 [0.0124] 0.3961*** [0.1163] 0.0278 [0.0228] −0.0393 [0.0413] −3.4047 [2.7959] −2.0424 [2.4782] −0.0835 [0.2053] −0.156 [0.2330] 0.5895** [0.2751] 0.4605* [0.2688] 914



−0.0172** [0.0074] 0.0415** [0.0162] 0.2403* [0.1259] −0.0052 [0.0375] 0.0338 [0.0205] 5.4872 [5.8333] 1.8983 [4.4369] −0.165 [0.2314] −0.1203 [0.2137] −0.5793* [0.3221] −0.5783* [0.3101] 271



Domestic Credit × GFC Aftermath Financial openness (FO) −0.0141 [0.0267] FO × GFC Aftermath GFC Aftermath Other controls Commodity price (Energy) Country’s real interest rate GDP per capita (in log) GDP growth Current account/ GDP %Δ in REER Exchange rate volatility Crisis dummy Asia dummy (Eastern) Europe dummy (Latin) America dummy Observations



−0.0003 [0.0013] 0.0051 [0.0052] 0.2131*** [0.0484] −0.0013 [0.0095] 0.0267 [0.0172] 0.6563 [1.1623] 1.4414 [1.0302] −0.1462* [0.0853] −0.0476 [0.0969] −0.5206*** [0.1144] −0.3762*** [0.1117] 914



−0.0227* [0.0137] 0.0028 [0.0298] 0.9328*** [0.2317] −0.041 [0.0689] −0.0439 [0.0378] 10.7284 [10.7309] 5.2365 [8.1620] −0.4617 [0.4257] −0.2399 [0.3931] −1.0920* [0.5925] −0.9876* [0.5705] 271



Note: The results of three-stage estimation for the system of equations are reported. Endogenous variables are a country’s real interest rate, financial openness, and %Δ in REER. Lagged values of endogenous variables used as IVs. Other variables in the system of equation are included as exogenous variables. Year fixed effects are included as additional exogenous variables which are not in the system. Standard errors of the estimated coefficients are reported in brackets. ***, **, and * indicate that the estimated coefficients are statistically significant at 1%, 5%, and 10%, respectively. Constant is included but not reported.
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shown in Table 4. Another remarkable feature is that a country’s GDP per capita, which is a proxy for its level of income or the quality of its institutions, is shown to be a significantly positive attribute for attracting gross equity and debt flows from abroad. Quantification To effectively deal with volatile capital flows, it is important to understand the magnitude of changes in capital flows in response to expected future shocks. Thus, we compute the response of net flows to GDP to a 1 SD change of each explanatory variable to gauge the relative importance of each explanatory variable in influencing the degree of portfolio flows relative to GDP using the results in columns (3) and (4) of Table 4. An increase in the global risk measure (VIX) by one standard deviation of 6.39 for the whole sample period (starting from the sample mean) decreases net equity inflows to GDP by 0.187 percentage points, with the other variables held constant. This finding indicates that if VIX increases by one standard deviation from its world mean value, average net equity flows to GDP switch from an inflow (0.056%) to an outflow (−0.132%). An increase in the US real interest rate (by one standard deviation, or 1.84) decreases net equity flows by 0.148 percentage points, particularly in the aftermath of the GFC. This finding implies that an increase in the US real interest rate in the near future would lead to net equity outflows from EMDEs. For instance, a 1 percentage point increase in the US real interest rate from the world mean value (=−1.06 percentage points) in the aftermath of the GFC would increase net equity outflows from −0.08 percentage points, its predicted mean of net equity flows in this period, to −0.133%. Next, we discuss domestic pull factors and their influences. A standard deviation of domestic private credit to GDP is quite large compared to its mean value owing to great cross-sectional variations. To consider reasonable time-series variation of the variable, we evaluate the variations of portfolio flows with respect to a 10% change from the mean of credit to GDP. A 10% increase in credit to GDP from the world mean value (=53.72) in the aftermath of the GFC would reduce net equity inflows to EMDEs from −0.053% to −0.085%. In the aftermath of the GFC, an increase in financial openness by one standard deviation of 1.48 (starting from the sample mean) increases net debt inflows to GDP by 0.15 percentage points, with the other variables held constant. The results suggest that push factors typically have greater effects on net equity flows to EMDEs than pull factors. Thus, policymakers in emerging countries should discuss how to respond to capital reversal that can stem from global uncertainty and policy changes. Robustness Checks Several robustness checks are carried out to reinforce the main results shown in Table 4. First, Table 7 provides two sets of additional estimation results with alternative measures for the main global variables. Columns (1) and (2) introduce a direct measure for US liquidity, the US M2/ GDP, instead of the US real interest rate. The results confirm that an increase in US liquidity in the aftermath of the GFC spurred net equity inflows to EMDEs (an increase in the US M2/GDP had a positive effect on net equity flows in the aftermath of the GFC). Columns (3) and (4) include year dummy variables in the system instead of our global variables such as VIX, the US real interest rate, and commodity price that are common across countries. Because these year dummies soak up all variations in the global variables, which leads them to being dropped, only the statistical inferences on the local variables are available in columns (3) and (4). This analysis can capture unobserved global shocks for which we do not control, and thus it allows us to check whether our results are biased from unobserved global shocks. The results for the interaction terms of the local financial variables support our main findings. We also evaluate the effect of global common shocks on net portfolio flows by examining the estimated coefficient on the year dummies. Net debt flows responded negatively to the year dummies in 1996–1998 (Asian
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Table 7. Robustness I: Alternative global variables (push factors). Dependent variable



Net portfolio flows/GDP Alternative US monetary policy (liquidity) measure



Controlling for year dummy in the system



3SLS



3SLS



Method Type of portfolio



VIX VIX × GFC Aftermath US M2/GDP US M2/GDP × GFC Aftermath Domestic credit Domestic credit × GFC Aftermath Financial openness (FO) FO × GFC Aftermath GFC Aftermath Other controls Commodity price (Energy) Country’s real interest rate GDP per capita (in log) GDP growth Current account/GDP %Δ in REER Exchange rate volatility Crisis dummy Observations



Equity



Debt



Equity



Debt



(1)



(2)



(3)



(4)



−0.0169* [0.0101] −0.0246 [0.0170] −0.0291** [0.0129] 0.1044*** [0.0258] 0.0012 [0.0013] −0.0065*** [0.0021] −0.1260*** [0.0428] 0.0112 [0.0574] −7.8632*** [2.0530]



−0.0128 [0.0240] −0.0344 [0.0402] 0.0083 [0.0306] 0.0593 [0.0611] −0.0002 [0.0031] 0.0032 [0.0049] −0.4816*** [0.1015] 0.4244*** [0.1360] −4.1968 [4.8654]



0.0026* [0.0013] −0.0066*** [0.0021] −0.1123*** [0.0382] −0.0068 [0.0577] 0.5644 [0.3958]



0.0059* [0.0035] 0.003 [0.0056] −0.4620*** [0.1011] 0.3705** [0.1526] −0.6436 [1.0460]



0.0016 [0.0026] 0.0074 [0.0163] −0.0883* [0.0507] 0.0089 [0.0121] 0.0537*** [0.0207] −0.0667 [1.6452] 1.588 [1.2400] −0.0759 [0.0981] 914



0.0029 [0.0063] 0.0049 [0.0387] −0.0644 [0.1201] 0.0004 [0.0287] −0.0382 [0.0491] 1.6439 [3.8991] 4.3098 [2.9388] −0.0669 [0.2326] 914



0.0101** [0.0047] −0.1330*** [0.0510] −0.0061 [0.0115] 0.0513** [0.0221] 3.9294** [1.5494] 2.9341** [1.2504] −0.0439 [0.1025] 914



0.0338*** [0.0125] −0.2665** [0.1348] −0.0587* [0.0305] −0.0567 [0.0583] 18.1710*** [4.0953] 10.0100*** [3.3050] 0.0767 [0.2710] 914



Note: The results of three-stage estimation for the system of equations are reported. Endogenous variables are a country’s real interest rate, financial openness, and %Δ in REER. Lagged values of endogenous variables used as IVs. Other variables in the system of equation are included as exogenous variables. Year fixed effects are included as additional exogenous variables which are not in the system. Standard errors of the estimated coefficients are reported in brackets. ***, **, and * indicate that the estimated coefficients are statistically significant at 1%, 5%, and 10%, respectively. Constant is included but not reported. The results of the coefficients on year dummies are available upon request.
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financial crisis), 2001 (Latin American crisis), and 2008 (the GFC), while net equity investments flowed out of EMDEs significantly only in 2007–2010 (post-GFC period). The detailed results on year dummies are available upon request. Table 8 presents the results when using alternative domestic financial factors. Columns (1) and (2) include a host country’s alternative liquidity measure, M2 to GDP, instead of private credit to GDP. In columns (3) and (4), we use the de facto financial openness measure proposed by Lane and Milesi-Ferretti (2007). The results in columns (1)–(4) support our main findings: the effects of the global and local factors on net equity and debt flows are different before and after the GFC. During the crisis and the recovery periods, the effects of US monetary policy were distinct in increasing net equity inflows to EMDEs; however, there were no such effects before. In the aftermath of the GFC, domestic M2 to GDP crowded out net equity flows to EMDEs as domestic credit did. We also find evidence that country-specific capital controls became more effective at moderating net debt inflows to EMDEs in the aftermath of the GFC than before. Next, Table 9 implements a subsample regression for the period after the GFC with various specifications. Of course, this subsample loses a number of degrees of freedom and we need to consider the validity of the result more carefully. Table 9 supports our main message in Table 4. The estimated coefficients of the US real interest rate become significantly negative in both equity and debt flow equations in columns (5) and (6). Again, this finding supports that US monetary policy may contribute to increasing net portfolio flows to EMDEs. In columns (3) and (5), domestic credit to GDP shows a negative effect on net equity flows. Concluding Remarks Volatile international capital flows can have substantial spillover effects, especially in EMDEs. In order to deepen our understanding of international capital flows, this study examines the fundamental determinants of net portfolio flows and adds valuable insight into the determinants of capital flows. By using portfolio flow data for 60 EMDEs during 1986–2012, we find that different types of capital do indeed respond to different push and pull factors. Net equity flows into EMDEs were much more sensitive to changes in global risk, while net debt flows responded more to country-specific financial factors. Further, a decrease in the US real interest rate, a proxy for the policy measures of advanced countries, had a positive effect on net equity inflows only in the aftermath of the GFC. This finding supports the presumption that advanced countries’ policies have significantly affected net portfolio flows to EMDEs since the GFC. Our quantification results further suggest that the effects of the global factors on net equity flows were considerable and that their magnitude was significantly large. Our results shed light on the role of pull factors in determining net portfolio flows before and after the GFC. An increase in domestic credit attracted net debt inflows before the GFC but it has been positively associated with net equity outflows from EMDEs since the GFC. Schularick and Taylor (2012) and their subsequent works show that domestic private credit growth is closely associated with financial crises and that credit booms can be an indicator of financial crises in the history of developed countries. In this line, our finding that higher domestic credit in EMDEs was associated with equity outflows in the aftermath of the GFC should be noted by policy-makers in these countries. Because they may face the twin perils of a simultaneous credit boom and capital flight (sudden equity outflows) in the future, the two variables need to be monitored closely together. There is a caveat to understanding the effect of capital controls on net portfolio flows because of the confounding effect of capital controls on gross foreign liability and asset flows. Nevertheless, we find evidence that since the GFC, capital controls have been more effective at curbing net debt flows.
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Table 8. Robustness II: Alternative domestic variables (pull factors). Dependent variable



Net portfolio flows/ GDP Alternative domestic credit measure: M2/GDP



Alternative de facto FO measure



3SLS



3SLS



Method Type of portfolio



VIX VIX × GFC Aftermath US real interest rate US real int. rate × GFC Aftermath Domestic credit Domestic credit × GFC Aftermath Financial openness (FO) FO × GFC Aftermath GFC Aftermath Other controls Commodity price (Energy) Country’s real interest rate GDP per capita (in log) GDP growth Current account/ GDP %Δ in REER Exchange rate volatility Crisis dummy Asia dummy (Eastern) Europe dummy (Latin) America dummy Observations



Equity



Debt



Equity



Debt



(1)



(2)



(3)



(4)



−0.0377*** [0.0105] 0.01 [0.0157] 0.0382 [0.0341] −0.1233** [0.0572] −0.001 [0.0016] −0.0050** [0.0025] 0.0088 [0.0602] −0.1621*** [0.0424] 0.3393 [0.4100] −0.0019 [0.0029] 0.0368** [0.0166] −0.0363 [0.0579] 0.0059 [0.0130] 0.0455** [0.0218] 0.1085 [1.5562] 2.0478 [1.2632] −0.1244 [0.1048] 0.2395** [0.1186] 0.0124 [0.1380] −0.2017 [0.1719] −0.0377*** 914



−0.0204 [0.0232] −0.0077 [0.0347] −0.074 [0.0755] −0.0546 [0.1268] −0.0023 [0.0036] 0.007 [0.0056] 0.3897*** [0.1333] −0.4928*** [0.0940] 0.5008 [0.9087] −0.0013 [0.0065] 0.0022 [0.0367] −0.2848** [0.1284] 0.011 [0.0287] −0.0437 [0.0483] −0.008 [3.4487] 2.5587 [2.7996] −0.1593 [0.2324] −0.0075 [0.2628] 1.1937*** [0.3057] 1.0311*** [0.3809] −0.0204 914



−0.0431*** [0.0134] 0.0219 [0.0203] 0.0324 [0.0481] −0.1197 [0.0749] 0.0046** [0.0021] −0.0104*** [0.0028] −1.5014*** [0.2185] 1.5619*** [0.3505] 0.1206 [0.4866] −0.0069* [0.0040] 0.0088 [0.0228] −0.0941 [0.1046] −0.0016 [0.0198] −1.6258 [1.2104] −0.3166 [2.2810] 2.1483 [1.8073] −0.0258 [0.1519] 0.2606 [0.1884] 0.04 [0.2077] −0.1516 [0.3041] −0.0431*** 574



−0.0101 [0.0264] −0.025 [0.0400] −0.0154 [0.0949] −0.1017 [0.1479] 0.0120*** [0.0041] −0.0107* [0.0056] −6.2565*** [0.4313] 6.7520*** [0.6918] 0.3793 [0.9604] 0.0041 [0.0078] −0.0196 [0.0450] −0.0411 [0.2065] −0.0463 [0.0391] 0.3654 [2.3889] −1.7374 [4.5019] 1.619 [3.5669] −0.4366 [0.2999] −0.1661 [0.3718] 1.1260*** [0.4100] 0.7656 [0.6002] −0.0101 574



Note: The results of three-stage estimation for the system of equations are reported. Endogenous variables are a country’s real interest rate, financial openness, and %Δ in REER. Lagged values of endogenous variables used as IVs. Other variables in the system of equation are included as exogenous variables. Year fixed effects are included as additional exogenous variables which are not in the system. Standard errors of the estimated coefficients are reported in brackets. ***, **, and * indicate that the estimated coefficients are statistically significant at 1%, 5%, and 10%, respectively. Constant is included but not reported.
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Table 9. Robustness III: Sub-time periods (2007–2012). Dependent variable



Net portfolio flows/ GDP Fixed effects



Type of portfolio



VIX US real interest rate Domestic credit Financial openness Other controls Commodity price (Energy) Country real interest rate GDP per capita (in log) GDP growth Current account/ GDP %Δ in REER Exchange rate volatility Crisis dummy Hausman test statistic (p-value) Observations



Random effects



3SLS



Equity



Debt



Equity



Debt



Equity



Debt



(1)



(2)



(3)



(4)



(5)



(6)



−0.0456*** [0.0170] −0.3179* [0.1715] 0.0175 [0.0222] −0.0819 [0.2875]



−0.0315 [0.0461] −0.5412 [0.4004] 0.0449 [0.0394] −0.5428 [0.3861]



−0.0349*** [0.0128] −0.2151 [0.1424] −0.0049* [0.0028] −0.1404** [0.0700]



−0.0412 [0.0355] −0.4076** [0.1843] −0.0029 [0.0043] −0.1698 [0.1120]



−0.0298* [0.0160] −0.2113** [0.1037] −0.0057** [0.0027] −0.1385** [0.0635]



−0.0304 [0.0276] −0.4028** [0.1786] −0.004 [0.0046] −0.146 [0.1094]



−0.0165* [0.0091] 0.0241 [0.0168] −3.8324 [2.5927] −0.0206 [0.0211] 0.0115 [0.0224] 3.1241** [1.3794] 5.3836 [4.1949] −0.7101 [0.5174]



−0.024 [0.0174] 0.0265 [0.0370] −5.3978 [6.4287] 0.0246 [0.0394] −0.1076* [0.0552] 1.796 [2.3747] −9.1851 [7.9389] −1.4036** [0.6894]



−0.0149 [0.0105] 0.0257** [0.0112] −0.0525 [0.0825] −0.0073 [0.0160] 0.0363** [0.0155] 2.2055* [1.1634] 1.9505 [3.6185] −0.2398 [0.2159] 18.29 (0.11)



−0.0285** [0.0143] 0.0172 [0.0151] 0.4246** [0.1950] 0.0223 [0.0302] −0.0595 [0.0537] 0.5425 [1.5811] 2.9497 [6.2677] −0.2139 [0.3397] 17.52 (0.13)



−0.0138 [0.0088] 0.0284** [0.0143] −0.0147 [0.1246] 0.0098 [0.0255] 0.0391 [0.0246] −0.545 [2.6026] 0.1952 [4.2402] −0.1736 [0.2684] –



−0.0283* [0.0152] 0.0078 [0.0246] 0.4517** [0.2147] 0.0494 [0.0439] −0.0605 [0.0424] −3.9735 [4.4856] 0.8994 [7.3080] −0.1564 [0.4625] –



272



272



272



272



271



271



Note: The results of fixed effect model, random effect model, and three-stage estimation for systems of simultaneous equations are reported. Standard errors of the estimated coefficients are reported in brackets. ***, **, and * indicate that the estimated coefficients are statistically significant at 1%, 5%, and 10%, respectively. Constant is included but not reported. In columns (5) and (6), endogenous variables are a country’s real interest rate, financial openness, and %Δ in REER. Lagged values of endogenous variables used as IVs. Other variables in the system of equation are included as exogenous variables. Year fixed effects are included as additional exogenous variables that are not in the system.
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Notes 1. These are sharp increases and decreases in gross inflows and sharp increases and decreases in gross outflows, respectively. 2. Davis (2014) and Pyun and An (2016) show that different types of financial integration (equity and debt integration) play different roles in determining the transmission of shocks across countries. The findings of these two studies imply that not only do different kinds of international portfolio holdings play different roles in delivering shocks across countries, but also that global or idiosyncratic shocks have different influences on different types of capital flows simultaneously. 3. Byrne and Fiess (2016) also examine disaggregated equity, bond, and bank flows. They find that the US long-run interest rate had an important role in determining capital flows. Distinct from previous studies, they focus on country-specific human capital as a determinant of capital flows to EMDEs. 4. We do not include year fixed effects because these time dummies absorb the effects of global external factors common to all countries. 5. Since disturbances in equity and debt flows can be correlated, seemingly unrelated regression (SUR) can be implemented. Previous studies show that the feasible GLS estimator of SUR is more efficient than the system OLS (Zellner 1962). However, if two equations have the same regressors (without any coefficient restriction) or the errors are uncorrelated across equations, the SUR estimators are equivalent to the multivariate regression estimators by OLS (Hayashi 2000). 6. We also use a binary variable that codes the period from 2008 as 1. However, our main results are not sensitive to the use of this alternative GFC aftermath variable. 7. These authors maintain that countries with high degrees of financial integration through debt and banking were more hit by the crisis, while countries with large net liabilities in debt instruments suffered sharper declines in capital inflows. 8. Endogeneity between financial openness and net portfolio flows may exist. A country that experiences a higher net inflow could use more aggressive capital controls to maintain a certain flow level and prevent sudden stop or retrenchment. Thus, an increase in net portfolio flows can lead to a decrease in financial openness. Although controlling for endogeneity in our main results, the estimated coefficient of financial openness is significant and negative.
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Appendix: Country List



Emerging and developing countries (60) Asia including Pacific and Middle East countries (15) Armenia, Bahrain, PR China, Mainland, Fiji, Georgia, India, Indonesia, Israel, Korea, Republic of, Malaysia, Pakistan, Papua New Guinea, Philippines, Russia, Thailand Europe (12) Bulgaria, Croatia, Cyprus, Czech Republic, Hungary, Latvia, Macedonia, Moldova, Poland, Slovak Republic, Turkey, Ukraine Latin America (19) Antigua and Barbuda*, Belize, Bolivia, Brazil, Chile, Colombia, Costa Rica, Dominica*, Dominican Republic, Ecuador, Grenada*, Guyana, Mexico, Paraguay, St. Kitts and Nevis*, St. Lucia*, St. Vincent and the Grenadines*, Uruguay, Venezuela, Africa (14) Algeria, Cameroon, Cote d’Ivoire, Ghana, Lesotho, Malawi, Morocco, Nigeria, Sierra Leone, South Africa, Togo, Tunisia, Uganda, Zambia



Note: * indicates countries whose total portfolio flow data are only available.
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