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Abstract
This article investigates the interplay between the exchange rate pressure (ERP), 
which is a proxy for export demand and foreign financial flows shocks, and fiscal 
redistribution in influencing poverty in developing countries. The analysis relies 
on an unbalanced panel dataset containing 90 developing countries over the period 
1980–2014 and uses the two-step system GMM approach. Empirical results show 
that ERP influences positively poverty in developing countries, with the magni-
tude of this positive effect being the same for least developed countries (LDCs) and 
NonLDCs (countries not classified as LDCs in the sample). In addition, fiscal redis-
tribution exerts a positive effect on poverty in developing countries, including in 
NonLDCs, but for LDCs, it leads to lower poverty rates. Interestingly, over the full 
sample, fiscal redistribution helps in reducing the magnitude of the positive effect 
of ERP on poverty. A further analysis has been performed by replacing ERP with 
a measure of terms-of-trade instability. Previous results are largely confirmed, with 
the exception that terms-of-trade instability exerts a higher positive effect on poverty 
in LDCs than in NonLDCs. Furthermore, while the positive poverty effect of terms-
of-trade instability diminishes as the extent of fiscal redistribution rises, terms-of-
trade instability leads to poverty reduction above a certain level of the extent of 
fiscal redistribution. Overall, these findings indicate that well-designed fiscal redis-
tributive measures could help governments mitigate the adverse effects of external 
economic and financial shocks on poverty in developing countries.
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1  Introduction

Developing countries are highly prone to exogenous shocks (e.g. Guillaumont 2009; 
Essers 2013), including, for example, sharp fluctuations in the terms of trade, export 
demand, volatile financial flows, natural disasters, a good illustration of these being 
the 2007 global financial crisis and the food and fuel crises (e.g. Álvarez et al. 2018; 
Essers 2013; IMF 2008). The amplitude and frequency of such shocks are higher in 
low-income countries (LICs) or least developed countries (LDCs) than in advanced 
and emerging market countries (e.g. Cariolle et al. 2016; Dabla-Norris and Gündüz 
2014; Guillaumont 2009; IMF 2011). Recently, Barrot et al. (2018) have investigated 
the effect of external structural shocks—demand, supply, monetary and commod-
ity shocks—on economic growth in developing countries. They have found that the 
relative contribution of these shocks to macroeconomic fluctuations has increased 
in recent decades, while the incidence of domestic shocks has declined. A number 
of studies have looked at the effects of these shocks on poverty and reported that 
exogenous shocks, in particular negative shocks, tend to increase poverty, notably in 
developing countries and the poorest among them (e.g. Álvarez et al. 2018; Ahrend 
et al. 2011; Alexander 2010; 2005; Mendoza 2009; Ravallion 2009; Rewilak 2018; 
Sennoga and Matovu 2016). At the same time, the macroeconomic literature has 
discussed the social insurance role of the government (Rodrik 1998), including the 
redistributive function of the welfare state (including fiscal redistribution) notably 
for poverty reduction (e.g. Anderson et al. 2018; Higginsa and Lustiga 2016; Jouini 
et al. 2018; Kohler 2015; Lustig 2018; Luebker 2012; IMF 2014, 2017).

The current paper aims to contribute, on the one hand, to the existing literature on 
the effect of macroeconomic shocks on poverty in developing countries, and on the 
other hand to the literature on the effect of fiscal redistribution on poverty. By recon-
ciling these two strands of the literature, the paper investigates in the first instance, 
the effect of export demand and foreign financial flows shocks—proxied by the 
exchange rate pressure (ERP)—on poverty in developing countries. In the second 
instance, it considers whether such an effect—if any at all—depends on the extent 
of fiscal redistribution.1 The concept of exchange rate pressure is tightly linked to 
that of exchange market pressure (EMP) largely covered in the international finance 
literature, and which dates back to Girton and Roper (1977). The notion of EMP 
measures “the total pressure on an exchange rate, which has been resisted through 
foreign exchange intervention or relieved through exchange rate change” (e.g. Pat-
naik et al. 2017: p. 62). The ERP is, therefore, more generally defined as a weighted 
average of percentage changes of policy variables in response to current account 
or financial account shocks. As noted above, it has been widely used in the inter-
national financial literature (e.g. Aizenman and Hutchison 2012; Berg and Pattillo 
1999; Kaminsky et al. 1998; Patnaik et al. 2017; Sachs et al. 1996), including as a 

1  We would like to note here that while we expect fiscal redistribution to influence the effect of external 
shocks (measured by the exchange rate pressure) on poverty, we should not rule out the possibility that 
external shocks can also affect the size of fiscal redistribution, i.e. governments’ ability to redistribute 
income through taxes and transfers (e.g. Saijo 2020).
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proxy for export demand and foreign capital flows shocks. More recently Morrissey 
et  al. (2016) have used the ERP to examine tax revenue vulnerability to external 
shock in developing countries. We are not aware of any study that has examined the 
effect of ERP on poverty, even though some studies (see above) have looked at the 
effect of macroeconomic shocks, notably exogenous shocks on poverty (e.g. Acemo-
glu et al. 2003; Ahmed 2003; Alimi and Aflouk 2017; Bacchetta et al. 2009; Barrot 
et al. 2018; Broda 2004; Claudio 2004; Dabla-Norris and Gündüz 2014; Decaluwe 
et  al. 1998; Easterly et  al. 1993; Hnatkovska and Loayza 2005; Kose 2002; Kose 
and Riezman 2001; Loayza and Raddatz 2007; Mendoza 1995; Raddatz 2007; 
Ramey and Ramey 1995; Robilliard et al. 2002). The current study is the first one 
that addresses this topic, including by additionally examining whether fiscal redis-
tribution enhances or reduces the effect of ERP on poverty. The study is closed in 
spirit to those studies that have examined empirically the effect of exogenous shocks 
on poverty. The analysis is carried out using a sample of 87 developing countries 
over the period 1980–2014. The empirical analysis, based on the two-step system 
generalized methods of moments (GMM), suggests that ERP leads to higher pov-
erty rates, with this effect being more pronounced in poor countries, including least 
developed countries than in non-poor countries in the full sample. Additionally, the 
findings indicate that a higher extent of fiscal redistribution helps in reducing the 
increasing poverty effect of ERP, and beyond a certain level of fiscal redistribution, 
ERP is associated with poverty reduction.

The rest of the analysis is framed around five sections. Section 2 discusses how 
exchange rate pressure can influence poverty in developing countries. Section 3 pre-
sents the model specification that allows addressing the questions raised in the arti-
cle. Section 4 discusses the appropriate econometric estimator to estimate the model 
laid down in Sect. 3. Section 5 interprets the empirical results. Section 6 undertakes 
an additional analysis, and Sect. 6 concludes.

2 � Discussion on the effect of exchange rate pressure and fiscal 
redistribution on poverty

We postulate that external shocks, in particular negative shocks, to export demand 
(terms-of-trade fluctuations or significant changes in volumes of exports) and/or to 
foreign capital flows (for example, the global financial crises, or sudden reversals 
of capital inflows) could affect households and hence poverty rates through sev-
eral channels. These include lower access to credit; erosion of savings and asset 
values (financial market channel); reduced employment; wages and remittances 
(labour markets channel); lower economic growth and production, and relative price 
changes (product markets channel); lower and/or rationalization of public spend-
ing on education; health and social protection services—due, inter alia, to lower 
development aid flows to developing countries and poorest among them—(e.g. 
Mendoza 2009; Sennoga and Matovu 2016). For example, shocks could directly 
affect households by reducing their income as they would lose jobs and experience 
lower employment and entrepreneurship opportunities, and lesser access to credit. 
These would translate into lower purchasing power for basic goods, weaker public 
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goods and service provision (e.g. Mendoza 2009), impoverish the population and 
ultimately lead to higher poverty rates. In the absence of coping mechanisms such as 
fiscal redistributive policies to help absorb the adverse effects of shocks on house-
holds, the subsequent rise in poverty would generate under-investment on human 
capital (notably education and health), which could induce higher mortality rates, 
and result in intergenerational transmission of poverty. According to Schmitt-Grohé 
and Uribe (2018), commodity prices are channels through which shocks (including 
export demand and financial shocks) propagate. The Harberger–Laursen–Metzler 
(HLM) (see Harberger 1950; Laursen and Metzler 1950) hypothesis provides that 
a negative terms-of-trade shock (a decline of export prices relative to import prices) 
generates lower real income in the short term. This could increase poverty, particu-
larly in commodity-dependent countries. Meanwhile, an improvement in terms of 
trade also negatively affects real income through its negative effect on domestic out-
put (as such an improvement makes imports relatively cheaper and exports relatively 
more expensive). It follows that the direct effects of a change in terms of trade on 
real income move in opposite direction to the effects of the induced change in output 
and ultimately makes the overall impact on real income unknown (see Jacquet et al. 
2017). Nevertheless, what genuinely matters is the nature of shocks, i.e. whether 
they are temporary or permanent, expected or not, and this nature of shocks are diffi-
cult to predict ex-ante (see Jacquet et al. 2017 for a detailed analysis on this specific 
point). This, therefore, makes it difficult to anticipate the effect of terms-of-trade 
shocks on real income, and hence on poverty. In addition, the effects of a negative 
terms-of-trade shock (or terms-of-trade instability) within a country are not equally 
spread across different segments of the population. For example, producers of nat-
ural resources would be adversely affected by a negative shock on export prices, 
while urban inhabitants could benefit from such a shock. Moreover, access to credit 
could become much more difficult for small-sized firms than for bigger ones.

From an empirical perspective, a number of studies have examined the effect of 
financial crises (and hence, the resulting declining foreign capital inflows) on pov-
erty. For example, Dollar and Kraay (2002) have noted that if increases in the aver-
age income growth are associated with like-for-like increases in the income growth 
of the poor, the poor will be harmed with lower incomes during crisis episodes. In 
the meantime, Baldacci et al. (2002) have indicated that poorest in the society might 
not be affected by the burden of financial crises as they do not own property, or 
other tangible assets. Gerry et  al. (2014) have shown that when the poor experi-
ence negative income shocks due to crises and higher food prices, mortality rates 
could increase as their nutritional levels could fall and their health levels deteriorate. 
Chen and Ravallion (2009) have reported that the 2007 financial global crisis would 
increase the number of people living below $1.25 a day globally by 53 million peo-
ple, and even though the aggregate poverty rates were still expected to fall over time, 
they would do so at a slower rate. Along the same lines, Habib et al. (2010) have 
uncovered a slowdown in poverty reduction in the Philippines and a rise in poverty 
in Mexico, further to the 2007 global financial crisis. Rewilak (2018) has studied 
the effect of financial crises on poverty and obtained evidence that the most harm-
ful types of crises to the poor are currency crises. The latter is followed by banking 
crises, and debt crises only affect poor’s income in richer countries. These adverse 
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effects of financial crises on poverty materialize through various factors, including, 
for example, severe economic downturns and higher unemployment rates.

As noted above, the effect of external shocks on poverty could also take place 
through economic growth and production. For example, a number of studies2 have 
reported that macroeconomic volatility (induced by shocks such as terms-of-trade 
swings) has detrimental effects on growth and business cycles in developing coun-
tries. Some other studies have also documented the adverse welfare effects of mac-
roeconomic volatility on welfare in developing countries, and that this adverse effect 
is even more pronounced in poor countries (e.g. Acemoglu et al. 2003; Dabla-Nor-
ris and Gündüz 2014; Hnatkovska and Loayza 2005; Ramey and Ramey 1995). In 
their study on the effect of external structural shocks (demand, supply, monetary 
and commodity shocks) on economic growth in developing countries, Barrot et al. 
(2018) have obtained that in the short-run, real and financial openness have induced 
a higher contribution of external shocks to economic volatility, while at longer hori-
zons, financial openness lowers the volatility contribution of global real shocks, but 
increases the relative role of global monetary shocks. Additionally, commodity-
intensive countries show high vulnerability of the volatility of the gross domestic 
product (GDP) to all types of external shocks, not just commodity shocks. Álva-
rez et al. (2018) have obtained evidence that positive terms-of-trade shocks, espe-
cially the rise in mineral prices in Chile between 2003 and 2009, have resulted in 
poverty reduction in the municipalities exposed to this commodity boom, notably 
through higher wages and employment, especially for unskilled workers and workers 
employed in metal-mining industries. Some studies (e.g. Claudio 2004; Decaluwe 
et al. 1998; Robilliard et al. 2002), based on computable general equilibrium (CGE) 
and micro-simulation models, have examined the impact of macroeconomic shocks 
on households across the entire income distribution. They have reported that macro-
economic volatility reduces economic growth.

The literature has also underlined the adverse social consequences of terms-of-
trade shocks (for example, in terms of higher poverty rates, higher crimes and dete-
rioration of human development) (e.g. Bredenkamp and Bersch 2012; Guillaumont 
and Puech 2005; Nkurunziza et  al. 2017). Ivanic and Martin (2008) have shown 
that global food prices shocks (i.e. the large increases in food prices in 2005–2007) 
have substantially raised overall poverty in low-income countries. This is due to 
the fact that roughly three-quarters of poorest people’s incomes is spent on staple 
foods (Cranfield et al. 2007), although farm households (which is one of the poor-
est groups in low-income countries) may enjoy a higher income further to a rise in 
commodity prices (Hertel et al. 2004; Estrades and Terra 2012). In the same vein, 
Moncarz et al. (2018) have reported evidence that international prices of agricultural 
commodities have exerted a significant negative effect on welfare and substantially 
raised poverty.

2  These include, for example, Ahmed (2003); Alimi and Aflouk (2017); Bacchetta et al. (2009); Broda 
(2004); Easterly et  al. (1993); Kose (2002); Kose and Riezman (2001); Loayza and Raddatz (2007); 
Mendoza (1995); and Raddatz (2007).
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In light of the foregoing, we argue that exchange rate pressure could ultimately 
result in higher poverty rates, especially in poor countries that lack appropriate 
coping strategies.

Let us now discuss the effect of fiscal redistribution on poverty. The extent 
of fiscal redistribution through transfers and taxes depends on the magnitude of 
taxes and transfers and their progressivity (e.g. IMF 2017: p. 6). Fiscal redistribu-
tion could be implemented through progressive direct taxes and transfers, con-
sumption taxes and through in-kind transfers spending. The key question here is 
whether fiscal redistribution has been successful in reducing poverty. The empiri-
cal evidence of the effect of fiscal redistribution on poverty is mixed. For exam-
ple, Anderson et al. (2018) have found no clear evidence that higher government 
spending has played an important role in income poverty reduction in low-and 
middle-income countries. They have also reported that government spending has 
exerted a lesser negative effect on poverty in Sub-Saharan Africa and more nega-
tive effect for countries in Eastern Europe and Central Asia, compared to other 
regions. Higgins and Lustiga (2016) have shown that the analyses of the effect of 
fiscal redistribution on poverty that involve comparing poverty before and after 
taxes and transfers have failed to capture an important aspect, which was that a 
substantial proportion of the poor are made poorer (or non-poor made poor) by 
the tax and transfer system. Using a set of seventeen developing countries, they 
have obtained that the fiscal system is poverty-reducing and progressive in fifteen 
of these countries, while in ten of these, at least one-quarter of the poor pay more 
in taxes than they receive in transfers, phenomenon, which they have qualified 
as ‘fiscal impoverishment’ Lustig (2018). has reported, for twenty-nine low- and 
middle-income countries, that although fiscal policy always reduces inequality, 
this is not the case with poverty. Jouini et al. (2018) have explored the effect of 
the Tunisia’s tax and transfer system on inequality and poverty, and found that fis-
cal redistribution reduces significantly inequality and extreme poverty. However, 
the analysis based on the national poverty line has shown that fiscal redistributive 
fiscal policy has led to a rise in the headcount poverty ratio. The authors have 
concluded that a large number of the poor people pay more in taxes than they 
receive in cash transfers and subsidies. They have explained this finding by a rela-
tively high burden of personal income taxes and social security contributions for 
low-income households. Against this background, it would be difficult to antici-
pate the effect of fiscal redistribution on poverty in developing countries, as it 
could be positive or negative.

Overall, while we could expect a positive effect of external shocks on poverty, 
it is not clear whether fiscal redistribution would reduce or increase poverty, as the 
issue is an empirical matter. In the meantime, we could expect fiscal redistribution 
to help reduce the positive effect of ERP on poverty, and even induce a negative 
effect of ERP on poverty. This could particularly be the case in poor countries if the 
latter received higher amounts of development aid during periods of external cri-
ses. In fact, Dabla-Norris et al. (2015) have obtained empirical evidence that while 
development aid inflows could decline sharply when donor-countries experience 
severe economic downturns, these inflows increase significantly when recipient-
countries experience large adverse shocks. The authors have, therefore, concluded 
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that development aid may play an important mitigating role in developing countries, 
but only in times of severe macroeconomic stress.

3 � Model specification

To explore empirically how exchange rate pressure and fiscal redistribution interact 
in influencing poverty rate in developing countries, we consider a model that builds 
on existing studies on the macroeconomic determinants of poverty (e.g. Bergh and 
Nilsson 2014; Fosu 2018; Gnangnon 2019; Kiendrebeogo and Minea 2016; Kpo-
dar and Singh 2011; Lacalle-Calderon et al. 2018; Le Goff and Singh 2014; Santos-
Paulino 2017; Singh and Huang 2015).

The model postulated is as follows:

where i stands for a given country, and t represents the time period. The analysis 
has used a panel dataset of 87 countries over the period 1980–2014, based on data 
availability. In particular, we use non-overlapping sub-periods of 5-year average data 
so as to obtain medium term effects of variables under analysis. These sub-periods 
are 1980–1984; 1985–1989; 1990–1994; 1995–1999; 2000–2004; 2005–2009; and 
2010–2014. �0 to �11 are coefficients to be estimated. �

i
 stand for countries’ fixed 

effects; �
it
 is an idiosyncratic error term. “Trend” is a trend3 variable, which cap-

tures the trend displayed by the dependent variable over time. The description and 
source of all variables contained in model (1) are provided in Table 5 of Appendix. 
Descriptive statistics on these variables are displayed in Table 6 of Appendix, and 
the list of countries used in the analysis is reported in Table 7 of Appendix.

The dependent variable “POVERTY” is measured by the headcount index of pov-
erty rate, which is also widely used in the empirical analyses of the macroeconomic 
determinants of poverty. It represents the absolute poverty that indicates the percent-
age of the population living with consumption or income per person below a cer-
tain poverty line, in particular, the percentage of the population living on less than 
$1.90 a day at 2011 international prices (see Gnangnon 2019 for a discussion on 
the rationale for the choice of this indicator as the measure of poverty rate). Follow-
ing several previous empirical studies, we have included the one-period lag of the 
poverty variable in model (1) in order to account for the persistence of poverty rates 
over time, that is, its state dependence nature.

POVERTY
it
= �0 + �1POVERTYit−1

+ �2ERPit + �3FISCREDit
+ �4Log(GDPC)it

+ �5Log(OPEN)it + �6FDit
+ �7FOit

+ �8EDUit

+ �9POLITY2it + �10INFLit
+ �11TREND + �

i
+ �

it

3  It is worth noting that we included time dummies in model (1), but they were not statistically signifi-
cant (at the 10% level) in the regressions, probably because the exchange rate pressure already captures 
the effect of shocks on countries. Therefore, we decide to remove time dummies from the model specifi-
cation, but to include a “Trend” variable in the model.
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The variable “ERP” represents the transformed measure of the exchange rate 
pressure. This transformation has been made using the technique proposed by Yeyati 
et al. (2007) (see also Morrissey et al. 2016). ERP = sign(PI) ∗ log(1 + |PI|) , where 
|PI| refers to the absolute value of the exchange rate pressure index, denoted “PI”, 
and where

“E” is the exchange rate in local currency units per USD; “RES” is the size of 
reserves, w

E,i and w
RES,i are country-specific weights:

�
RES,i stands for the standard deviation of ΔRESit

RES
i,t−1

 over the full period of the analysis 
(here, 1980–2014). Similarly, �

E,i is the standard deviation of ΔE
it

E
i,t−1

 over the full 
period of the analysis (here, 1980–2014). The variable “PI” has been computed 
using the annual data over the period 1980–2014. Higher values of the “ERP” varia-
ble reflect higher levels of external shocks, while lower values of this index indicate 
lower level of external shocks. The rationale for formula (2) is that a country could 
employ different strategies in response to an adverse balance of payment shock: it 
could devalue the currency, or use its international reserves to defend the exchange 
rate (Morrissey et al. 2016). The weights in Eq.  (2) are country-specific and have 
been chosen so as to allow the smaller weight to the more volatile series. The two 
components of Eq. (2) should be considered as measure of the magnitude of external 
shocks (see Morrissey et al. 2016).

The variable “FISCRED” is the indicator of the extent of fiscal redistribution 
through taxes and transfers. It is calculated as the difference between the market 
income Gini (Gini of incomes before tax and transfers) and the net income Gini 
(Gini of incomes after tax and transfers) (e.g. Milanovic 2000; Iversen and Soskice 
2006; Grundler and Kollner 2017; Berg et al. 2018; Gozgor and Ranjan 2017; Kam-
masa and Sarantides 2019). Values of the Gini indices range between 0 and 100, and 
higher values indicate a more unequal income distribution.

The real per capita income variable “GDPC” has been introduced in model (1) 
to capture countries’ development levels, i.e. how the development level influences 
poverty rates. In model (1), we have applied the natural logarithm to this variable in 
order to reduce its high skewness. Following the above-mentioned literature on the 
macroeconomic determinants of poverty, we expect the rise in the development level 
to be negatively associated with poverty rates.

Concerning the openness variable (“OPEN”), we would like to note that the liter-
ature has usually measured trade openness (De Facto trade openness) by the ratio of 
the sum of exports and imports of goods and services to the gross domestic product 
(GDP), also referred to as ‘trade share’. However, in the current analysis, we have 
preferred to use the ‘De Facto’ measure of trade openness proposed by Squalli and 
Wilson (2011) (see Table 5 of Appendix). It has been calculated as the trade share 

(2)PIit = w
E,i

ΔE
it

E
i,t−1

− w
RES,i

ΔRES
it

RES
i,t−1

(3)w
E,i =

�
RES,i

�
RES,i + �

E,i

and w
RES,i =

�
E,i

�
RES,i + �

E,i



1181

1 3

Economic Change and Restructuring (2021) 54:1173–1203	

indicator adjusted by the proportion of a country’s trade level relative to the average 
world trade (see Squalli and Wilson 2011: p.  1758). Compared to the trade share 
indicator, the Squalli and Wilson (2011)’s indicator has the advantage of providing a 
good indication of the degree of countries’ integration into the global trade market. 
While the analysis is conducted using the Squalli and Wilson (2011)’s indicator of 
trade openness, the results (that could be obtained upon request) do not qualitatively 
change when we use alternatively the standard measure of trade openness, i.e. the 
trade share indicator. Let us now discuss the expected effect of trade openness on 
poverty. According to the standard international trade theory, trade liberalization (as 
well as trade openness) could improve economic welfare through several channels, 
of which greater specialization, investment in innovation, better resource allocation 
and higher productivity. Specifically, the theoretical literature4 has provided that 
trade liberalization could influence poverty through various channels, including the 
transmission of prices from the border down to the household, its effects on profits, 
wages and employment, its effects on government revenue and pro-poor expendi-
ture, and its effects on the riskiness of households’ livelihoods (see McCulloch et al. 
2001, p. 65). Other studies such as Le Goff and Singh (2014) have emphasized the 
role of higher economic growth rates and lower inequality in reducing poverty. On 
the empirical front, the results are mixed, as positive, negative or lack of signifi-
cant effect of trade openness on poverty have been found. For example, Dollar and 
Kraay (2004) and Kpodar and Singh (2011) have reported the lack of significant 
impact of trade liberalization on poor people in developing countries, while studies 
such as Guillaumont-Jeanneney and Kpodar (2011), and Singh and Huang (2015) 
have obtained a negative effect of trade liberalization on poverty. Le Goff and Singh 
(2014) have suggested that trade openness reduces poverty in African countries that 
experience a high depth of financial development, higher education levels and strong 
institutions. Nicita et  al. (2018) have obtained for six Sub-Saharan African (SSA) 
countries (Burkina Faso, Cameroon, Côte d’Ivoire, Ethiopia, Gambia and Madagas-
car) whose trade policies tend to be biased in favour of poor households, as these 
policies redistribute income from rich to poor households. Bergh and Nilsson (2014) 
and Mahadevan et al. (2017) have uncovered a positive effect of trade liberalization 
on poverty. Overall, the effect of trade openness on poverty remains an empirical 
issue. In model (1), we have also applied the natural logarithm to the trade openness 
variable in order to reduce its high skewness.

For the other control variables, following, for example, Gnangnon (2019), the 
variable capturing the level of human capital accumulation, and proxied by the 
education level is expected to influence negatively poverty headcount rates. In fact, 
higher education could allow people to find better jobs and improve their living con-
ditions, including by enjoying higher earnings. Similarly, we expect improvements 
in institutional quality, proxied here by the degree of democratization of a given 
country, to facilitate the implementation of pro-poor economic and social policies.

4  McCulloch et  al. (2001); Winters et  al. (2004); Winters and Martuscelli (2014), and Pavcnik (2014) 
have provided a detailed theoretical literature on the impact of trade liberalization on poverty.
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The variable measuring the depth of financial development (“FD”) has been 
computed as a composite index of four indicators of financial development, which 
are the liquid liabilities (% GDP); the private credit by deposit money banks and 
other financial institutions (% GDP); the bank deposits (% GDP); and the finan-
cial system deposit (% GDP). Following, for example, Ang and McKibbin (2007), 
Huang (2010) and David et al. (2014), this index has been calculated by relying on 
the factor analysis approach, including the principal component analysis that allows 
to extract a common factor from the above-mentioned four indicators of financial 
development. In terms of expected effect, Kpodar and Singh (2011) have argued that 
depending on the level of the institutional development, banks may be willing to 
address the information asymmetries in the markets by providing poor households 
with a better access to credit, helping them to manage their risks through access 
to cheaper financial instruments or finance the expansion of more firms that would 
be using their skills. Studies such as Burgess and Pande (2005), Beck et al. (2007), 
Kiendrebeogo and Minea (2016) and Rewilak (2017) have found that higher finan-
cial development results in poverty reduction. Therefore, we could expect that a rise 
in the depth of financial development could result in lower poverty rates. However, 
if financial development induced higher financial instability, it could be associated 
with higher poverty levels (e.g. Akhter and Daly 2009; Guillaumont-Jeanneney and 
Kpodar 2011).

The financial openness variable (denoted “FO”) has been introduced in model 
(1) because financial openness (or capital account liberalization) could potentially 
influence the effect of “ERP” on poverty (this is because greater financial openness 
exposes countries to external financial shocks). The literature on the effect of finan-
cial openness on poverty is not abundant. For example, Arestis and Caner (2010) 
have examined the relationship between the capital account dimension of financial 
liberalization and poverty for developing countries for the period 1985–2005. They 
have reported no significant effect of the degree of capital account liberalization 
on the poverty rate. At the same time, the authors have found that greater capital 
account liberalization generates a lower income share for the poor.

Finally, the inflation rate, denoted “INFLATION”, has been introduced in model 
(1) to control the effect of macroeconomic stability on poverty. In fact, higher infla-
tion rates could result in lower purchasing power of people, and hence increase the 
poverty level. To also reduce the high skewness of the inflation rate variable, it has 
been transformed into the variable denoted “INFL”, using the method of Yeyati et al. 
(2007), which has also been applied above to the variable “PI” (see also Table 5 of 
Appendix).

4 � Econometric strategy

To start with, we estimate a static specification of model (1), i.e. model (1) with-
out the one-period lag of the “POVERTY” variable by using three standard 
econometric estimators. These include the pooled ordinary least squares (denoted 
“POLSDK”) and the within fixed effects estimator (denoted “FEDK”): for both 
estimators, standard errors of estimates have been corrected for serial correlation, 
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heteroscedasticity and cross-sectional dependence in the error term by the tech-
nique suggested by Driscoll and Kraay (1998). The third estimator is the feasible 
generalized least squares (denoted “FGLS”). These three estimators allow getting 
a first insight into the effect of exchange rate pressure on poverty. The results of 
these estimations are provided in Table 1. However, it is likely that these estimates 
would be biased for several reasons. Many regressors are likely endogenous, due, 
in particular, to the reverse causality from the dependent variable to each of these 
regressors. These regressors include the extent of fiscal redistribution, the depth of 
financial development, the degree of openness to international trade, the education 

Table 1   Impact of exchange rate 
pressure (ERP) on poverty

*p value < 0.1; **p value < 0.05; ***p value < 0.01. Robust Standard 
Errors are in parenthesis. The Pseudo R2 has been calculated for the 
regression based on the FGLS estimator, as the correlation coeffi-
cient between the dependent variable and its predicted values

Variables POLSDK FEDK FGLS
Poverty Poverty Poverty

(1) (2) (3)

Estimators: POLSDK, FEDK and FGLS
ERP 5.650** 3.497*** 3.501***

(2.603) (1.096) (0.733)
FISCRED − 0.607 1.843*** − 0.733***

(0.395) (0.274) (0.171)
Log(GDPC) − 10.98*** − 18.63*** − 12.80***

(0.454) (4.005) (0.525)
Log(OPEN) 0.714*** 0.846 0.734***

(0.172) (1.009) (0.211)
FD − 0.108*** − 0.00893 − 0.0978***

(0.0163) (0.0178) (0.00879)
FO 0.000258 0.0433*** 0.0235***

(0.0403) (0.0155) (0.00840)
EDU − 0.160*** 0.00707 − 0.140***

(0.00911) (0.0266) (0.0106)
POLITY2 0.0154 − 0.341** − 0.0200

(0.175) (0.144) (0.0596)
INFL − 0.175 − 0.616 − 0.112

(0.394) (0.439) (0.168)
TREND 0.256 − 1.549** 0.219

(0.316) (0.644) (0.179)
Constant 149.7*** 176.2*** 158.7***

(2.901) (32.64) (4.459)
Observations-countries 355–87 355–87 346–78
R-squared 0.6534
Within R-squared 0.5026
Pseudo R-squared 0.8063
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level and the institutional quality. For example, while we expect fiscal redistribution, 
through taxes and transfers to influence poverty, government could also endeavour 
to increase the scope available for fiscal redistribution if they experienced a rising 
level of poverty. Similarly, while trade openness could influence poverty, a high pov-
erty rate could induce governments to further open-up their economies with a view 
to taking full advantage of international trade so as to reduce poverty. They can also 
opt for restricting trade openness if the latter is source of external shocks that could 
increase poverty rates. The same logic applies to the other variables. In addition to 
the reverse causality issue, the absence of the one-period lag of the dependent vari-
able in the static specification of model (1) could introduce an omitted variable bias, 
which poses another endogeneity concern. Even estimating the dynamic model (1) 
(i.e. as it stands) using these standard three estimators would likely introduce an 
endogeneity bias because of the correlation between this lagged variable and coun-
tries’ specific effects. This referred to the so-called Nickell bias (see Nickell 1981), 
which is severe in panel dataset with small time dimension and large cross-sectional 
dimension.

We address these endogeneity concerns by estimating model (1) (as well as all 
its variants described below) using the generalized methods of moments (GMM) 
approach proposed by Blundell and Bond (1998). This estimator combines the equa-
tion in differences with the equation in levels where, respectively, lagged first dif-
ferences are used as instruments for the levels equation and lagged levels are used 
as instruments for the first-difference equation. The variables “FD”, “FISCRED”, 
“FO”, “OPEN”, “EDU” and “POLITY” have been considered as endogenous.

The empirical analysis that uses the two-step system GMM approach proceeds as 
follows. First, we estimate the dynamic model (1) over the full sample, and results 
of this estimation are provided in column [1] of Table 2. We then check whether 
there is a nonlinear effect of exchange rate pressure on poverty by estimating another 
specification of model (1) that includes the square term of the exchange rate pressure 
variable. If we find a nonlinear effect whereby the effect of the exchange rate pres-
sure on poverty is positive only after a threshold of “ERP” variable, then this model 
specification (with the square term of the exchange rate pressure variable) becomes 
our baseline model. In contrast, if we obtain a nonlinear effect of the exchange rate 
pressure on poverty whereby, for example, the coefficients of both the “ERP” vari-
able and its square term are positive and statistically significant—which means that 
additional shocks would more than further enhance the positive effect of exchange 
rate pressure on poverty—then we will consider the model (1) (as it stands) as our 
baseline model for the rest of the analysis. The results of this estimation are pro-
vided in column [2] of Table 2. The rest of empirical analysis entails the estimation 
of another variant of model (1) that allows examining whether there is a differenti-
ated effect of exchange rate pressure on poverty in poorest countries versus non-
poorest countries. We have considered least developed countries (LDCs) as poorest 
countries. In fact, based on a number of criteria,5 the United Nations have defined a 

5  These criteria as well as other information concerning the group of LDCs could be obtained online at: 
https​://unohr​lls.org/about​-ldcs/.

https://unohrlls.org/about-ldcs/
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Table 2   Impact of exchange rate pressure (ERP) on poverty

*p value < 0.1; **p value < 0.05; ***p value < 0.01. Robust Standard Errors are in parenthesis. In the 
two-step system GMM estimations, the variables “FD”, “FISCRED”, “FO”, “OPEN”, “EDU” and 
“POLITY” have been considered as endogenous. The other variables have been considered as exogenous

Variables Poverty Poverty Poverty Poverty
(1) (2) (3) (4)

Estimator: Two-step system GMM
POVERTY​t−1 0.734*** 0.729*** 0.710*** 0.725***

(0.0156) (0.0161) (0.0184) (0.0136)
ERP 5.623*** 9.094*** 5.830*** 5.802***

(0.419) (1.352) (0.611) (0.310)
ERP^2 4.759**

(1.914)
FISCRED 0.488*** 0.414*** 0.383*** 0.441***

(0.0473) (0.0531) (0.0719) (0.0564)
ERP*LDC − 1.764

(1.568)
FISCRED*LDC − 1.325***

(0.0718)
LDC 5.439*** 6.683***

(0.902) (0.594)
Log(GDPC) − 2.048*** − 2.129*** − 1.946*** − 1.376***

(0.439) (0.449) (0.432) (0.253)
Log(OPEN) − 0.967*** − 1.029*** − 0.767*** − 0.884***

(0.239) (0.277) (0.295) (0.156)
FD − 0.0206*** − 0.0220*** − 0.0167*** − 0.0178***

(0.00429) (0.00530) (0.00583) (0.00440)
FO 0.0316*** 0.0353*** 0.0436*** 0.0472***

(0.00803) (0.00873) (0.00877) (0.00456)
EDU − 0.0207*** − 0.0211** 0.000181 0.000295

(0.00804) (0.00843) (0.00945) (0.00616)
POLITY2 − 0.442*** − 0.423*** − 0.451*** − 0.423***

(0.0459) (0.0485) (0.0526) (0.0362)
INFL 1.182*** 1.188*** 1.261*** 1.282***

(0.107) (0.119) (0.124) (0.0824)
TREND − 0.391*** − 0.411*** − 0.878*** − 1.063***

(0.0513) (0.0487) (0.102) (0.0871)
Constant 15.95*** 16.72*** 14.10*** 8.936***

(5.198) (6.018) (5.336) (2.519)
Observations-countries 322–87 322–87 322–87 322–87
Number of instruments 79 80 80 89
AR1 (p value) 0.0083 0.0065 0.0057 0.0069
AR2 (p value) 0.1864 0.1991 0.1882 0.1932
AR3 (p value) 0.5319 0.6152 0.5151 0.6002
Sargan (p value) 0.3806 0.3500 0.3252 0.4502
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set of countries (LDCs) as the poorest and most vulnerable (in the world) to envi-
ronmental and external shocks. The list of LDCs used in the analysis is provided 
in Table  7 of Appendix. To carry out this analysis, we create a dummy variable, 

Table 3   Impact of exchange 
rate pressure (ERP) on poverty 
for varying levels of fiscal 
redistribution

*p value < 0.1; **p value < 0.05; ***p value < 0.01. Robust Stand-
ard Errors are in parenthesis. In the two-step system GMM estima-
tions, the variables “FD”, “FISCRED”, “FO”, “OPEN”, “EDU” and 
“POLITY” have been considered as endogenous. The other variables 
have been considered as exogenous

Variables Poverty
(1)

Estimator: Two-step system GMM
POVERTY​t−1 0.732***

(0.0144)
ERP 6.201***

(0.425)
ERP*FISCRED − 0.316***

(0.108)
FISCRED 0.404***

(0.0444)
Log(GDPC) − 2.168***

(0.469)
Log(OPEN) − 0.894***

(0.262)
FD − 0.0215***

(0.00447)
FO 0.0340***

(0.00796)
POLITY2 − 0.459***

(0.0469)
EDU − 0.0184**

(0.00768)
INFL 1.177***

(0.110)
TREND − 0.398***

(0.0563)
Constant 17.26***

(5.669)
Observations-countries 322–87
Number of instruments 80
AR1 (p value) 0.0080
AR2 (p value) 0.1898
AR3 (p value) 0.5522
Sargan (p value) 0.3584
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denoted “LDC”—which takes the value one for LDCs, and zero, otherwise—and 
we interact this dummy variable with the variable “ERP” in model (1). The results 
of the estimations are provided in column [3] of Table 2. We apply the same method 
to examine whether there is a differentiated effect of fiscal redistribution on pov-
erty in poorest countries versus non-poorest countries. The results of the estimations 
are provided in column [4] of Table 2. Finally, we investigate the extent to which 
the exchange rate pressure and fiscal redistribution interact in influencing poverty in 
developing countries. To do so, we estimate a variant of model (1), which includes 
a variable capturing the interaction between the variables “ERP” and “FISCRED”. 
The outcomes of this estimation are displayed in Table 3.

Before turning to the interpretation of the estimates, we find it useful to present in 
Fig. 1 the scatter plot between the variables “ERP” and “POVERTY”, over the full 
sample, as well as over the sub-samples of LDCs and NonLDCs (i.e. countries of the 
full sample that are not in the category of LDCs). It could be observed from Fig. 1 
that over the full sample, the correlation between exchange rate pressure and poverty 
is negative, while for LDCs, the correlation pattern is slightly negative. However, 
the correlation pattern is unclear for NonLDCs. The negative correlation patterns 
for the full sample and LDCs do not signify a negative causal effect of exchange 
rate pressure on poverty, as the latter would be determined by the empirical analysis 
based on model (1).
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Fig. 1   Correlation pattern between ERP and POVERTY. Source: Author
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5 � Interpretation of empirical results

Results in Table 1 suggest that at least at the 5% level, exchange rate pressure exerts 
a positive and significant effect on poverty. The magnitudes of this effect are similar 
for results based on the FEDK and FGLS estimators and amount to 3.5, but the lat-
ter is lower than the one obtained from the POLSDK-based regression (it amounts 
here to 5.65). Based on the outcomes in columns [2, 3], we conclude that over the 
full sample, a rise in the ERP index by 1% is associated with a 3.5% points increase 
in the poverty headcount index. In addition, across the three columns of the Table, 
the coefficients of the variable capturing fiscal redistribution exhibit different signs 
and statistical significance at the conventional levels. This IS also the same for the 
control variables. As noted above, it is likely that these results be biased because of 
several endogeneity concerns discussed in the previous section. Therefore, we rely 
on the estimates based on the two-step system GMM estimator, which are reported 
in Tables 2 and 3. The results related to the diagnostic tests that allow checking the 
validity of the two-step system GMM estimator include the Arellano–Bond test of 
first-order serial correlation (AR(1)) in the error term; the Arellano–Bond test of 
no second-order autocorrelation (AR(2)) in the error term; and the standard Sargan 
test of over-identifying restrictions, which determines the validity of the instruments 
used in the regressions. We also display the outcomes of the “no third-order autocor-
relation (AR(3))” in the error term, as the presence of serial correlation in the error 
term at the third-order might reflect a problem of omitted variable. The number of 
instruments used in the regressions is also reported, as if it is higher than the num-
ber of countries, these diagnostic tests may lose power (e.g. Roodman 2009). The 
results of the outcomes that help assess the validity of the two-step system GMM are 
presented at the bottom of columns of Tables 2 and 3. We note across these columns 
of the Tables that the coefficient of the one-period lag of the dependent variable is 
positive and statistically significant at the 1% level, which highlights the relevance 
of considering the dynamic model (1) in the analysis, and suggests that the exist-
ence of a mean reversion in the poverty headcount index. The results associated with 
these diagnostic tests are reported at the bottom of relevant columns of Tables 2 and 
3. It could be observed that the p values associated with the AR(1) are lower than 
0.05, and the p values relating to AR (2) and AR (3) tests are higher than 0.10. Addi-
tionally, the p values associated with the Sargan test are all higher than 0.10. The 
number of instruments is consistently lower than the number of countries across all 
columns of the two Tables. All these outcomes confirm the consistency of the two-
step system GMM approach for carrying out the empirical analysis.

We now turn to the estimates reported in columns [1–4] of Table 2. Results in 
column [1] suggest that exchange rate pressure generates a rise in the poverty head-
count rate. A 1% increase in the EPR index induces a 5.6% points rise in the pov-
erty headcount index. The magnitude of this positive poverty effect of the exchange 
rate pressure is slightly higher than the one obtained in columns [2, 3] of Table 1 
(results based on the FEDK and FGLS estimators). At the same time, we obtain in 
column [1] of Table 2 that fiscal redistribution induces higher poverty rates (at the 
1% level), outcome that may reflect the existence of differentiated effects of fiscal 
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redistribution on poverty rates across countries in the full sample. Nevertheless, one 
could interpret this result by the fact that redistribution using fiscal policy instru-
ments in developing countries might not be always in favour of poor people. Specifi-
cally, over the full sample, a one-point increase in the index of fiscal redistribution 
is associated with 0.5-point increase in the index of poverty rate. While the positive 
and significant effect of fiscal redistribution on poverty is confirmed in column [3] 
of Table 2, results in the same column show that the coefficients of both ERP and its 
squared term are positive and statistically significant at the 1% level. These suggest 
that not only does the ERP induces higher poverty headcount rates in developing 
countries, but the enhancing poverty effect of shocks is amplified by further shocks. 
For example, a 1% increase in the ERP index induces a 5.2 (= 4.759 + 0.414) per-
centage points increase in the poverty headcount index. Results displayed in col-
umn [4] suggest a non-statistically significant coefficient of the interaction variable 
[“LDC*ERP”], while the coefficient of the “ERP” variable is positive and signifi-
cant at the 1% level (with a magnitude similar to the one in column [1]). Therefore, 
we conclude that exchange rate pressure affects positively and significantly poverty 
in LDCs and NonLDCs alike. These signify that external shocks induce a high pov-
erty incidence in both LDCs and NonLDCs. Finally, estimates provided in column 
[4] indicate that fiscal redistribution exerts a higher negative effect on poverty head-
count in LDCs than in NonLDCs. This is exemplified by the negative and statisti-
cally significant (at the 1% level) interaction term associated with the interaction 
variable [“LDC*FISCRED”]. Hence, the net effect of fiscal redistribution on pov-
erty amounts to − 0.88 (= 0.441–1.325) and 0.44, respectively, for LDCs and Non-
LDCs. In other words, fiscal redistribution reduces poverty in LDCs (a one-point 
increase in the index of fiscal redistribution is associated with a fall by 0.88-point in 
the index of poverty rate in LDCs), but increases poverty in NonLDCs (a one-point 
increase in the index of fiscal redistribution is associated with a 0.44-point increase 
in the index of poverty rate in NonLDCs). This difference on the effect of fiscal 
redistribution in LDCs and NonLDCs can be difficult to explain at the current analy-
sis. For example, it may be explained by the design (or nature) of fiscal redistribu-
tion in each country within each of these two categories, but the results may also 
hide differentiated effects of fiscal redistribution on poverty across countries in each 
group of countries. For example, as found by Jouini et al (2018) for Tunisia (which 
is a NonLDC), fiscal redistribution has led to a rise in poverty headcount ratio, result 
that likely reflects the fact that more taxes are paid by a large number of poor people 
than they receive in cash transfers and subsidies. Lustig (2017: p. 33) has noted that 
in assessing specific impact of fiscal interventions, it is important to adopt a co-ordi-
nated view of both taxation and spending rather than pursuing a piecemeal analysis.

Results concerning control variables are quite similar across the four columns of 
Table 2. As expected, we obtain that a rise in the real per capita income, higher level 
of trade openness, higher depth of financial development, lower degree of financial 
openness, improvement in the level of education, better institutional quality and 
lower inflation rates are associated with poverty reduction. The “TREND” variable 
exhibits a negative and statistically coefficient, thereby suggesting that poverty in 
developing countries has been declining over time.
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We now consider the estimates reported in Table 3. It is worth recalling that the 
purpose of these results is to examine how exchange rate pressure and fiscal redis-
tribution interact in influencing poverty in developing countries, i.e. whether fiscal 
redistributive policies help reduce the positive effect of the exchange rate pressure 
on poverty. The key coefficients of interest are the coefficient of the variable “ERP” 
and the interaction term related to the interaction variable [“ERP*FISCRED”]. We 
find that the former is positive and statistically significant at the 1% level, while the 
latter is negative and statistically significant at the 1% level. Taken together, these 
two results suggest that as the extent of fiscal redistribution increases, the mag-
nitude of the positive effect of exchange rate pressure on poverty diminishes, and 
there is a turning point of the index of fiscal redistribution above which the effect 
of exchange rate pressure on poverty headcount becomes negative. This threshold 
(turning point) amounts to 19.6 (= 6.201/0.316). According to descriptive statistics 
reported in Table 6 of Appendix, we note that values of the index of fiscal redistri-
bution range between − 8.62 and 14. As the threshold value 19.6 is higher than the 
maximum value of “FISCRED”, we conclude that on average over the full sample, 
exchange rate pressure always induces a rise in poverty rate, but the magnitude of 
the positive poverty effect of exchange rate pressure diminishes as the extent of fis-
cal redistribution increases. In other words, the higher the extent of fiscal redistribu-
tion, the lower is the magnitude of the positive effect of exchange rate pressure on 
poverty. As these results represent ‘average’ effects over the full sample, they might 
not provide a full picture of how exchange rate pressure affects poverty for differ-
ent levels of fiscal redistribution. This is because the effects described above could 
indeed vary across countries over the full sample, and show different statistical sig-
nificances, signs and magnitudes across countries in the full sample. Figure 2 pro-
vides a better picture of this effect by showing at the 95% confidence intervals, the 
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developments of the marginal impact of exchange rate pressure on poverty for vary-
ing levels of fiscal redistribution. The statistically significant marginal impacts at the 
95% confidence intervals are those including only the upper and lower bounds of the 
confidence interval that are either above or below the zero line. The Figure confirms 
the previous findings, as it shows that the marginal effect of exchange rate pressure 
on poverty could be positive and negative, but decreases as the extent (or size) of 
fiscal redistribution increases. However, it is not always statistically significant and 
is statistically significant for values of the index of fiscal redistribution higher than 
11.74 (this number is obtained from the software Stata when plotting the graph dis-
played in Fig. 2). Thus, for levels of fiscal redistribution higher than 11.7, exchange 
rate pressure exerts no significant effect on poverty. In contrast, for levels of fiscal 
redistribution lower than (or equal to) 11.7, exchange rate pressure leads to higher 
poverty headcount rates, and the magnitude of this positive effect increases as the 
extent of fiscal redistribution declines (i.e. as governments redistribute less).

The take-home message from the analysis in Table 3 is that a sizeable fiscal redis-
tribution (including through taxes and spending) helps cancel out the effect of exter-
nal shocks on poverty in developing countries.

Results concerning control variables in Table  3 are consistent with those in 
Table 2.

6 � Further analysis

The analysis undertaken in the present section aims to partially check the robustness 
of previous findings in Tables 2 and 3 by replacing in model (1), the variable “ERP” 
with a measure of terms-of-trade instability, which is also a shock variable. In fact, 
terms-of-trade instability captures much more shocks to the current account (and 
particularly exports and imports) than shocks to capital flows. Therefore, the analy-
sis under this section represents a partial check of robustness of findings obtained in 
Tables 2 and 3.

The results of this analysis are reported in Table 4. The terms-of-trade instability 
variable denoted “TERMSINST” has been computed as the standard deviation of the 
annual growth of terms of trade over non-overlapping sub-periods of 5 year. Terms 
of trade represent here the ratio of the export price index to import price index.

We carry out several estimations (i.e. with the “TERMSINST” variable) in 
undertaking the robustness check analysis. We estimate the model only with the 
“TERMSINST” variable (see results in column [1] of Table 4), with the variable 
“TERMSINST” and its squared term (see results in column [2] of Table 4), with the 
interaction between “TERMSINST” and the “LDC” dummy (see results in column 
[3] of Table 4) and finally with the interaction between “TERMSINST” and the var-
iable “FISCRED” (see results in column [4] of Table 4). All these estimations are 
performed using the two-step system GMM estimator. The results of the diagnostic 
tests (see the bottom of Table 4) that help in assessing the appropriateness of this 
estimator are fully satisfactory. We obtain in column [1] that over the full sample, 
greater instability of terms of trade is positively and significantly (at the 1% level) 
associated with poverty: a one-point increase in the terms-of-trade instability index 
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Table 4   Impact of terms-of-trade instability on poverty

*p value < 0.1; **p value < 0.05; ***p value < 0.01. Robust Standard Errors are in parenthesis. In the 
two-step system GMM estimations, the variables “FD”, “FISCRED”, “FINOPN”, “OPEN”, “EDU” and 
“POLITY” have been considered as endogenous. The other variables have been considered as exogenous

Variables Poverty Poverty Poverty Poverty
(1) (2) (3) (4)

Estimator: Two-step system GMM
POVERTY​t−1 0.737*** 0.716*** 0.689*** 0.712***

(0.0165) (0.0162) (0.0187) (0.0149)
Log(TERMSINST) 0.510*** 4.154*** − 0.310* 1.078***

(0.151) (0.408) (0.182) (0.137)
[Log(TERMSINST)]2 0.895***

(0.105)
FISCRED 0.473*** 0.463*** 0.311*** − 0.101

(0.0549) (0.0574) (0.0878) (0.156)
[Log(TERMSINST)]*LDC 3.622***

(0.306)
[Log(TERMSINST)]* FISCRED − 0.288***

(0.0380)
LDC 16.36***

(1.514)
Log(GDPC) − 1.666*** − 2.278*** − 1.110** − 2.697***

(0.605) (0.544) (0.560) (0.616)
Log(OPEN) − 1.086*** − 0.961*** − 0.709* − 0.881***

(0.286) (0.275) (0.363) (0.272)
FD − 0.0138*** − 0.0146*** − 0.0188*** − 0.0195***

(0.00374) (0.00356) (0.00587) (0.00336)
FO 0.0265*** 0.0338*** 0.0404*** 0.0289***

(0.00868) (0.00929) (0.00833) (0.00648)
POLITY2 − 0.332*** − 0.349*** − 0.331*** − 0.289***

(0.0400) (0.0504) (0.0527) (0.0287)
EDU − 0.0161* − 0.0180* 0.0152* − 0.0185**

(0.00858) (0.00978) (0.00874) (0.00843)
INFL 0.897*** 1.022*** 1.216*** 0.901***

(0.122) (0.120) (0.156) (0.120)
TREND − 0.523*** − 0.550*** − 1.268*** − 0.553***

(0.0617) (0.0610) (0.160) (0.0672)
Constant 12.06* 21.49*** 5.507 23.96***

(6.514) (5.675) (7.503) (6.215)
Observations-countries 320–87 320–87 320–87 320–87
Number of instruments 79 80 80 80
AR1 (p value) 0.0024 0.0032 0.0022 0.0057
AR2 (p value) 0.1973 0.2207 0.1885 0.1949
AR3 (p value) 0.3032 0.3621 0.3767 0.2402
Sargan (p value) 0.3172 0.2680 0.4164 0.3257
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induces a 0.5-point rise in the poverty headcount index. In the meantime, results in 
column [2] show that the coefficients of both “TERMSINST” and its squared term 
are positive and statistically significant at the 1% level. This confirms the finding in 
column [2] of Table 2, and suggests here that the positive poverty effect of terms-of-
trade instability is amplified by additional shocks that lead to greater terms-of-trade 
instability. The outcomes reported in column [3] of Table 4 show that terms-of-trade 
instability exerts a higher positive effect on poverty in LDCs than in NonLDCs (the 
coefficient of the interaction variable (“[Log(TERMSINST)]*LDC”) is positive and 
significant at the 1% level). Hence, the net effects of terms-of-trade instability on 
poverty in LDCs and NonLDCs amount, respectively, to 3.9 [ = 0.311 + 3.622] and 
0.3. A 1-point increase in the index of terms-of-trade instability leads to 3.9 points 
increase in the poverty headcount index in LDCs and a 0.3-point increase in the pov-
erty headcount index in NonLDCs. Incidentally, fiscal redistribution exerts a posi-
tive effect on poverty in column [3], which is consistent with previous findings.

Turning now to column [4] of Table  4, we obtain that the coefficients of 
“TERMSINST” are positive and statistically significant at the 1% level, while the 
interaction term of the variable [“[Log(TERMSINST)]*FISCRED”] is negative and 
statistically significant at the 1% level. The combination of these two results shows 
that as the extent of fiscal redistribution rises, the magnitude of the positive effect of 
terms-of-trade instability on poverty diminishes, and there is a turning point of the 
index of fiscal redistribution above which the effect of terms-of-trade instability on 
poverty headcount becomes negative. This threshold (turning point) amounts to 3.74 
(= 1.078/0.288) and falls within the range of values of the index of fiscal redistribu-
tion. Thus, on average over the full sample, countries with a level of fiscal redis-
tribution lower than 3.74 experience a positive effect of terms-of-trade instability 
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Fig. 3   Marginal Impact of “TERMSINST” on “POVERTY” for varying levels of fiscal redistribution. 
Source: Author
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on poverty, but the magnitude of this positive effect diminishes as the extent of fis-
cal redistribution increases. For countries with a level of fiscal redistribution higher 
than 3.74, terms-of-trade instability leads to lower poverty rates, and the higher the 
extent of fiscal redistribution, the greater is the magnitude of the negative (reducing) 
effect of terms-of-trade instability on the poverty headcount ratio. To better capture 
this effect, we present in Fig. 3, at the 95% confidence intervals, the developments 
of the marginal impact of terms-of-trade instability on poverty for varying levels 
of fiscal redistribution. The Figure confirms the previous finding that fiscal redis-
tribution helps to mitigate the positive effect of shocks (in particular here, terms-
of-trade shocks that result in terms-of-trade instability) on poverty. Specifically, the 
marginal effect of terms-of-trade instability on poverty decreases as the extent of 
fiscal redistribution increases. In addition, it takes positive and negative values, but 
is not always statistically significant. It is not statistically significant for values of 
the index of fiscal redistribution ranging between 3.14 and 4.95. Thus, for levels of 
fiscal redistribution ranging between 3.14 and 4.95, terms-of-trade instability exerts 
no significant effect on poverty. In contrast, higher terms-of-trade instability gener-
ates higher poverty headcount rates for levels of fiscal redistribution lower than 3.14. 
This signifies that in countries whose level of fiscal redistribution is lower than 6.26, 
terms-of-trade instability exerts a positive and significant effect on poverty, and the 
lower the level of fiscal redistribution, the greater is the magnitude of the positive 
effect of terms-of-trade instability on poverty. On the other hand, countries whose 
levels of fiscal redistribution are higher than 4.95 experience a negative effect of 
terms-of-trade instability on poverty. For this set of countries, the higher the level of 
fiscal redistribution, the greater is the magnitude of the negative (reducing) effect of 
terms-of-trade instability on poverty. Results concerning control variables in Table 4 
are consistent with those in Table 2.

7 � Conclusion

This article examines the effect of exchange rate pressure—used as a proxy for 
export demand and foreign financial flows shocks—and fiscal redistribution on pov-
erty in developing countries. It further considers the extent to which exchange rate 
pressure and fiscal redistribution interact in affecting poverty in developing coun-
tries. The analysis shows for the full sample that exchange rate pressure exerts a 
positive effect on poverty, and the magnitude of this positive effect is the same for 
LDCs and NonLDCs. Furthermore, fiscal redistribution exerts yet a positive effect 
on poverty in developing countries, but it reduces poverty in LDCs, while increasing 
it in NonLDCs. Interestingly, over the full sample, exchange rate pressure induces 
higher poverty, while fiscal redistribution helps in reducing the magnitude of this 
positive effect of exchange rate pressure on poverty. These findings are, to a large 
extent, confirmed when we use terms-of-trade instability as the measure of size of 
shocks (in replacement of the exchange rate pressure variable). The main exceptions 
(in terms of findings) here are that while terms-of-trade instability is positively asso-
ciated with poverty over the full sample, it exerts a higher positive effect on poverty 
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in LDCs than in NonLDCs. Additionally, the positive effect of terms-of-trade insta-
bility on poverty decreases as the extent of fiscal redistribution increases, but it 
appears that above a certain level of the extent of fiscal redistribution, terms-of-trade 
instability results in lower poverty rate: the magnitude of this negative (reducing) 
effect rises with the rise in the extent of fiscal redistribution. In terms of policy 
implications, these findings suggest that well-designed fiscal redistributive measures 
could help governments mitigate the adverse effects of external economic and finan-
cial shocks on poverty in developing countries, which are subject to frequent exter-
nal shocks. However, it could be difficult in the present analysis to lay out the nature 
of fiscal redistribution (in terms of spending or taxes) that could help mitigate or 
cancel out the adverse effects of external shocks on poverty in developing countries, 
because the nature of such fiscal redistribution should be country-specific. In this 
regard, Lustig (2017: p. 33) has emphasized that one fundamental prescription con-
cerning fiscal redistribution policies, including in developing countries, is for gov-
ernments to design their tax and transfers system so that the after taxes and transfers 
incomes (or consumption) of the poor should be lower than their incomes (or con-
sumption) before fiscal interventions. An important avenue for future research could 
be to investigate what type of fiscal redistribution (including through a co-ordinated 
approach of both taxation and spending) could help developing countries mitigate 
the effects of external shocks on poverty. The framework of analysis laid out by IMF 
(2014) could be useful in this regard.
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Table 6   Standard descriptive statistics on the variables

Variable Observations Mean SD Minimum Maximum

POVERTY​ 585 28.591 25.999 0.002 94.402
PI 542 − 0.267 0.840 − 12.166 0.342
ERP 542 − 0.175 0.285 − 2.578 0.294
TERMSINST 547 0.211 0.288 0.006 4.120
FISCRED 480 2.126 3.620 − 8.620 14.000
FO 544 34.996 30.898 0 100
INFLATION 568 71.654 400.802 − 1.328 6424.987
GDPC 566 2717.567 2610.277 151.102 14,018.550
FD 542 58.007 39.817 0.000 235.148
OPEN 546 0.001 0.003 0.000 0.038
EDU 479 169.042 54.724 38.300 296.397
POLITY2 574 1.139 6.226 − 10.000 10.000

Table 7   List of countries in the full sample

Full sample LDCs

Albania Fiji Nepal Angola
Algeria Gambia, The Nicaragua Bangladesh
Angola Georgia Nigeria Bhutan
Argentina Ghana Pakistan Burundi
Armenia Guatemala Panama Cambodia
Azerbaijan Guinea Papua New Guinea Central African Republic
Bangladesh Guyana Paraguay Chad
Belarus Honduras Peru Comoros
Bhutan India Philippines Congo, Dem. Rep
Botswana Indonesia Romania Djibouti
Brazil Jamaica Russian Federation Gambia, The
Bulgaria Jordan Rwanda Guinea
Burundi Kazakhstan Sierra Leone Lao PDR
Cambodia Kenya South Africa Lesotho
Cameroon Kyrgyz Republic Sri Lanka Liberia
Cape Verde Lao PDR Sudan Malawi
Central African Republic Lesotho Suriname Mauritania
Chad Liberia Swaziland Mozambique
China Macedonia, FYR Tajikistan Nepal
Colombia Malawi Tanzania Rwanda
Comoros Malaysia Thailand Sierra Leone
Congo, Dem. Rep Mauritania Tunisia Sudan
Congo, Rep Mauritius Turkey Tanzania
Costa Rica Mexico Uganda Uganda
Djibouti Moldova Ukraine Yemen, Rep
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