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ABSTRACT
This article examines the relationships between extreme poverty, economic 
growth, and inequality, assesses if changes in inequality dampen the 
impact of income on extreme poverty, and determines the magnitude of 
the inequality growth trade-off index in Costa Rica, the Dominican Republic, 
and Honduras. A country-specific ARDL bound regression was conducted. 
The findings indicate the presence of direct and indirect dampening impacts 
of changes in inequality on income growth and extreme poverty reduction. 
The magnitude of the inequality growth trade-off- index indicates whether 
to prioritize growth and/or inequality reducing policies. This means that the 
higher the inequality, as in Honduras, the higher the economic or average 
income growth rate required to compensate for the increase in inequality to 
achieve a given level of extreme poverty reduction. Accordingly, there is no 
one-size-fits-all policy approach to tackling extreme poverty.
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Introduction

 Concerns about inequality, extreme poverty reduction, and economic growth have 
increased significantly in recent years. The international community, policymakers, and the 
public at large often point to rising inequality as a threat to economic and social stability. In 
this context, let us take stock of what is currently known about the evolution of poverty and 
inequality worldwide. 

 If we compare the way the world feels about poverty reduction in the beginning of 
2020s with the way the world felt nearly seven decades ago, when many of us may have 
thought we had identified one formula for solid, steady economic growth and poverty 
reduction in the developing world. All of us joined in the effort. However, where did inequality 
stand? For whatever reason, it was forgotten. It was set aside. Moreover, what about the 

JDE (Journal of Developing Economies) p-ISSN: 2541-1012; e-ISSN: 2528-2018
DOI: 10.20473/jde.v9i1.45266

 
Copyright: © 2024 by the authors. Submitted for possible open access publication under the terms and conditions of the Creative 
Commons Attribution 4.0 International (CC-BY) license

ARTICLE INFO
Received: May 7th, 2023
Revised: January 2nd, 2024
Accepted: February 7th, 2024
Online: June 4th, 2024

*Correspondence: 
Manuel Vanegas
E-mail: 
vaneg001@umn.edu

https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-3766-8234


159

Journal of Developing Economies Vol. 9 No. 1 (2024): 158-184

uncertainties: wars, political chaos, economic recessions, weather disruptions, and now 
COVID-19 and its aftermath? To be honest, perhaps, we all failed to give all these events the 
appropriate framework and forgot that a relatively high degree of national specificity exists. 

 What about today? Has extreme poverty decreased worldwide over the past seven 
decades? The results are mixed. The aggregates show progress, but the fact is that if we 
take China and India out of the equation, the number of extremely poor people worldwide 
has increased. The number of people living in extreme poverty has increased in several sub-
Saharan African countries, in parts of Latin America and the Caribbean, and in Western Asia 
(Sumner et al., 2020; United Nations, 2020; UNCTAD, 2020; Valensisi, 2020; Vanegas, 2022, 
Vanegas & Roe, 2021).

 A general emerging consensus is that economic growth alone is a relatively incomplete 
tool for extreme poverty reduction. In this context, extreme poverty reduction has become 
the primary development goal. It can be achieved through economic growth and/or via 
income distribution. Reducing and/or eradicating extreme poverty will increasingly depend on 
tackling inequality, which has become relatively more important. Therefore, a policy agenda 
that addresses both could lead to enhancing both economic growth and equality.

 Developing countries in the Central America-Dominican Republic Free Trade Agreement 
(CAFTA-DR), comprising the United States, Costa Rica, El Salvador, Guatemala, Honduras, and 
Nicaragua, have experienced setbacks since 2015 despite significant progress between the 
mid-1990s and the early 2010s. The average rates of extreme poverty and inequality increased 
and worsened during the COVID-19 pandemic (ECLAC, 2021).

 The relationship between economic growth and extreme poverty is not as 
straightforward as presented in cross-country estimates. Moreover, the growth elasticity of 
extreme poverty undoubtedly varies across countries, depending on both the extreme poverty 
measures and the procedures used in the estimation. This can be attributed to the fact that 
different developing countries have different levels of development and structural conditions 
of production. This is a clear indication that the combination of policies that promote economic 
growth and reduce inequality may vary considerably from one country to another.

 This study has three objectives. First, it analytically examines how changes in inequality 
affect the relationship between income growth and extreme poverty reduction in three 
CAFTA-DR developing countries: Costa Rica (CR), Dominican Republic (DR), and Honduras 
(HO). CR, DR, and HO were examined because their economic development exhibit patterns 
and characteristics that can also be seen in other developing countries worldwide, such as 
Bolivia, Colombia, Ecuador, El Salvador, and Perú.

 Second, it examines the magnitude of the total dampening impact of inequality on 
extreme poverty, which is defined as the negative impact of increasing inequality on the 
income growth of extreme poverty. It is categorized into direct and indirect dampening 
impacts. The direct dampening impact is equal to the estimate of the inequality elasticity of 
poverty. The indirect dampening impact is calculated as the difference between the estimate 
of income growth elasticity of poverty from the benchmark model and the estimate of income 
growth elasticity of poverty, when the model allows inequality to be different from zero.

 Third, it examines the magnitude of the income growth inequality trade-off index (IGTI) 
between income growth and inequality, which establishes that it can be explained in terms 
of changes in inequality. The IGTI was first proposed by Kakwani (1993). The magnitude of 
IGTI shows the average income growth required to offset the adverse impact of an increase in 
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inequality on extreme poverty, which is just enough to keep the poverty rate unchanged. The 
elasticity value estimates derived in this study were used to compute the economic growth 
rates that would be required to maintain the incidence of extreme poverty unchanged in CR, 
DR, and HO.

 The country-by-country empirical analysis consists of two related sections. In the 
first section, the static benchmark (inequality-neutral income growth) and the unrestricted 
(allowing inequality to change) models were estimated using the two stage least squares 
(2SLS). In the second section, the dynamics of extreme poverty reduction were analyzed using 
the autoregressive distributed lag bounds (ARDL) testing to cointegration proposed by Pesaran 
et al. (2001).

 This study attempts to answer the following research questions. First, is there a 
long-run relationship between income, extreme poverty, and inequality? Second, is there a 
dampening impact of changes in inequality on income and extreme poverty rates for the three 
CAFTA-DR developing countries and what is its magnitude? Third, if an IGTI exists, what is the 
magnitude for each country and how much income growth is needed to offset the adverse 
impacts of an increase in inequality to maintain extreme poverty unchanged? Therefore, from 
a poverty reduction policy perspective, it is important not only for the governments of the 
three developing countries considered in this study, but also for other developing countries 
with similar characteristics to understand from an empirical perspective the relationship 
between extreme poverty reduction, income, and inequality.

 This study makes four main contributions to the existing literature. First, by focusing 
on benchmark and unrestricted models, it provides a comprehensive analysis of the long- and 
short-run dynamics of extreme poverty reduction in CR, DR, and HO. Second, based on the 
literature review, this study is the first to comprehensively measures: (i) the direct, indirect, and 
total dampening impacts of changes in inequality on income and extreme poverty reduction, 
and (ii) the magnitude of the IGTI, which determines how much income growth is needed 
in each CAFTA-DR country to offset the adverse impacts of an increase in inequality. Fourth, 
in accordance with both CR, DR, and HO policy analysis practices and the United Nations 
Statistics Division directive, this study uses only annualized official or national and comparable 
country-specific data with the advantages and disadvantages associated with increasing the 
underlying variation of the data.
Development Trends

 Has extreme poverty decreased in CR, DR, and HO over the past four decades? The 
estimates in Table 1 suggest that extreme poverty has both decreased and increased, but they 
also suggest a remarkable heterogeneity. Table 1 shows that, at the country level, the extreme 
poverty figures in CR and DR are alarming. However, it has increased consistently since 2010 in 
CR. HO continues to have one of the highest rates of poverty and inequality in Latin America, 
with only marginal and, at times, ephemeral progress over the past four decades.

Table 1: Evolution of Average Headcount Ratio of Extreme Poverty and Gini Coefficient

Period/Year Costa Rica Dominican 
Republic Honduras

Extreme Poverty (%)
1980-1990 10.06 31.18 49.31
1990-2000 7.27 26.21 47.94
2000-2010 4.92 16.83 43.39
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Period/Year Costa Rica Dominican 
Republic Honduras

2010-2020 6.1 9.61 44.03
1980-2020 7.09 20.96 46.17
2000 6.13 7.94 42.16
2005 5.61 16.14 47.12
2010 3.94 10.79 39.162
2015 7.18 6.35 42.882
2020 8.52 3.51 49.232
2021 7.31 3.061 -
    
Gini Index
1980-1990 41.6 49.15 52.24
1990-2000 35.46 49.04 50.47
2000-2010 43.3 49.99 56.6
2010-2020 51.6 45.36 50.32
1980-2020 42.99 48.38 52.41
2000 41.3 51.3 54.7
2005 40.8 50.8 59.68
2010 50.7 48.5 54.04
2015 51.6 45.8 50.58
2020 51.9 40.5 51.902
2021 52.4 39.06 54.923
Source: Authors’ calculations using the national/
official datasets of the statistics offices of CR, DR, and 
HO. 1Preliminary and under revision, due to changes in 
methodology in 2016. 2Preliminary and under revision due 
to changes in methodology in 2018. Honduras established a 
technical commission in 2018 to update the national/official 
poverty measurement methodology. Therefore, a note of 
caution is appropriate about its extreme poverty number in 
2020. 3Preliminary estimates.

 In spite of the proactive containment measures taken by the CR authorities to tackle 
the COIVD-19 pandemic and its well-established social system, real economic growth slowed 
down significantly to almost -4.1% in 2020, compared to almost 2.3% in 2019. As a result, 
the negative impact on extreme poverty and income inequality, as  measured by the Gini 
coefficient, was significant (BCCR, 2021; INEC, 2018, 2020).

 Has extreme poverty decreased in CR over the past four decades? The answer is yes, 
but only until the 2000-2010 period. As shown in Table 1, extreme poverty in CR has declined 
steadily, from an annual average of nearly 10.09% in the 1980-1990 period to nearly 4.92% 
in the 2000-2010 period, a decline of nearly 5.14% over three decades. The percentage of 
people living in extreme poverty increased to nearly 6.10% in the 2010-2020 period. This is a 
worrying increase of nearly 1.18% in just one decade (see Table 1). However, a higher increase 
of 1.34% was noted in just five years, covering the period between 2015 and 2020. As shown 
in Table 2, over the four decades, the average annual growth of extreme poverty reflects a 
declining trend of nearly -2.17% per year.
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 What do the number of extreme poverty tell us? CR experienced a sharp setback 
between 2010 and 2020. The number of extremely poor people increased from 178,635 in 
2010 (3.94% of the national or official population) to 346,954 in 2015, and to 439,891 in 2020 
(8.52% of the national or official population). The number of extremely poor people, however, 
declined to 377,418 in 2021 (INEC, 2008, 2009, 202008, 2009, 2012, 2013, 2021). The increase in extreme 
poverty would have been greater if measures to transfer emergency income to households 
had not been implemented.

 Is there a reverse persistence in inequality? As shown in Table 1, the answer is yes. 
After a historical decline from the 1980s to 2005, the Gini index was consistently on the rise 
in CR, from nearly 40.80 in 2005 to a relatively high level of nearly 51.90 in 2020. This trend 
continued to nearly 52.40 in 2021, which is one of the highest rates of inequality in Latin 
America. This was mainly due to an increase in unemployment and decrease in labor income 
(INEC, 2020 2021; Vanegas & Roe, 2021; Vanegas, 2022).

 The trend changes in inequality in CR have not been constant. As shown in Table 1, the 
value of the Gini coefficient decreased from its average value of nearly 41.60 during the 1980-
1990 period to nearly 35.46 during the 1990-2000 period. Its value, however, rose relentlessly 
in the last two decades, reaching a value of nearly 43.30 during the 2000-2010 period and 
nearly 51.60 during the 2010-2020 period. This was a huge jump of nearly +7.84 Gini points 
in 2000-2010 and nearly +8.3 Gini points in 2010-2020. As shown in Table 2, over the four 
decades, the average annual growth of the Gini index reflects an increasing trend of nearly 
0.05% per year.

Dominican Republic

 Despite the recession of 2003-2004 and until 2019, the DR has enjoyed strong real 
economic growth, averaging nearly 6% per year since the 2000s. In 2020, the DR’s targeted 
social programs helped cushion the impact of COVID-19. Real economic growth, compared to 
2019 (5.1%), slowed down significantly in 2020, contracting to nearly 6.7% in 2020.

 Has extreme poverty decreased in the DR over the past four decades? The answer is 
yes. It has decreased dramatically since the early 2010s. As shown in Table 1, extreme poverty 
in the DR declined consistently, from an annual average of nearly 31.18% in the 1980-1990 
period to nearly 9.61% in the 2010-2020 period. This represents a decline of nearly 21.57% 
over four decades, or a long-term growth trend of nearly -2.70% per year between 1980 and 
2020 (see Table 2).

Table 2: Evolution of Annual Compound Average Growth Rates1 of Income, per Capita 
Income, Extreme Poverty2, and Gini Coefficient

Country Statistics 1980-1990 1990-2000 2000-2010 2010-2020 1980-2020
Income      
Costa Rica3 3.09 5.14 4.81 3.58 4.39
Dominican Republic 3.19 5.54 5.44 4.97 4.54
Honduras 3.46 3.33 4.53 3.05 3.61
Average 3.25 4.67 4.93 3.87 4.18
      
Per Capita Income      
Costa Rica3 0.3 2.57 3.32 1.77 1.99
Dominican Republic 0.1 3.08 3.66 2.76 2.4
Honduras -0.8 -0.33 6.16 1.33 1.59
Average -0.13 1.77 4.38 1.95 1.99
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Country Statistics 1980-1990 1990-2000 2000-2010 2010-2020 1980-2020
      
Extreme Poverty      
Costa Rica3 -1.58 -5.58 -5.51 4.01 -2.17
Dominican Republic 7.92 -7.38 3.9 -15.24 -2.7
Honduras -2.44 0.49 -2.61 1.17 -0.85
Average 1.3 -4.16 -1.41 -3.35 -1.9
      
Gini Coefficient      
Costa Rica3 -1.43 0.61 0.95 0.08 0.05
Dominican Republic 0.26 0.54 -0.74 -1.75 -0.42
Honduras -0.15 0.18 -0.35 -1.02 -0.34
Average -0.44 0.44 -0.05 -0.9 -0.24

Source: Authors’ calculations based on national/official datasets. Consultations with Honduras as related 
to extreme poverty and Gini coefficient values between 2018 and 2020 still ongoing. 1 The growth rate is 
calculated using the following exponential equation: lnY = α + βTime where β multiplied by 100 provides the 
growth rate value. 2 Defined as a specific share of the country’s population whose income or a consumption 
of a basic food basket is below the official poverty line, that is, the percentage of population that cannot 
afford to buy a defined basic basket of food. 3 Values for 1970-1980 can be provided upon request.

 What do the number of extreme poverty in the DR tell us? According to the Ministry 
of Economy, Planning and Development (MEPD) (2021), the number of extremely poor people 
decreased from nearly 1,022,983 people in 2010 (10.79% of the estimated official population) 
to nearly 366,484 people in 2020 (3.51% of the estimated official population) and 322,771 
people in 2021 (3.06% of the estimated official population).

 Income inequality, while not negligible, has been lower than Honduras since 2000 and 
Costa Rica since 2010. What has happened to inequality in the DR? The value of the Gini 
coefficient decreased from its average value of nearly 49.15 during the 1980-1990 period to 
nearly 45.36 during the 2010-2020 period. This represents a decline of nearly 3.79 Gini index 
points over the past four decades, or as shown in Table 2, an average growth rate of nearly 
-0.42% per year. Moreover, in contrast to the increasing trend observed in CR and HO, income 
inequality decreased to nearly 40.5 and 39.6 in 2020 and 2021, respectively (see Table 1).
Honduras
 Despite positive real economic growth of almost 3.61% annually, and per capita GDP 
growth of almost 1.59% per year, extreme poverty in Honduras has hardly changed since 
1980s. This result, however, can only partially explain the lack of progress in extreme poverty 
reduction (see Tables 1 and 2). The combined impacts of relatively high and persistent 
inequality, past shocks, and the current COVID-19 induced crisis have reinforced the cycle of 
extreme poverty in Honduras (Vanegas, 2022).
 Subsequently, a pertinent question is appropriate. Has extreme poverty decreased, 
increased, or stagnated in Honduras over the past four decades? At best, the answer is that 
Honduras has made relatively little progress. Its extreme poverty trends present relatively little 
variation between 1980 and 2020 (Trejos & Gindling, 2004; Vanegas, 2014, 2022; Vanegas & 
Roe, 2021). As shown in Table 1, extreme poverty in Honduras declined from an average of 
nearly 49.31% in 1980-1990 to nearly 44.03% in 2010-2020. This is relatively marginal decline 
of nearly 5.28% over four decades, or an average annual growth rate of nearly -0.85% per 
year, versus CR (-2.17%) and the DR (-2.79%), as seen in Table 2.
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 What do the number of extreme poverty in Honduras tell us? According to the Honduras 
National Statistics Institute (INEC, 2008, 2020), the number of extremely poor people (not 
adjusted due to methodology changes) increased from nearly 3.26 million people in 2010 
(39.1% of the population) to nearly 3.86 million people in 2019 (42.2% of the population) and 
nearly 4.47 million people in 2020 (48.2% of the population). The increase in extreme poverty 
in 2020, however, would have been even greater if social measures to transfer income to 
vulnerable households had not been implemented.

 Inequality in Honduras as measured by the Gini coefficient reflects one of the highest 
levels of income inequality in the CAFTA-DR countries and across Latin America and the 
Caribbean region. As shown in Table 1, however, changes in inequality have not been steady. 
The value of the Gini coefficient declined from its average value of nearly 52.24 in 1980-1990 
to nearly 50.32 in 2010-2020. This represents a relatively modest decline of nearly 1.92 Gini 
points over the last four decades, or an average growth rate of nearly -0.34% per year (Table 
2). Using different databases and methodologies, among others, Gasparini et al. (2007) and  
Trejos & Gindling (2004); Gindling & Trejos (2013) found similar trend results.

Literature Review

 There are several countries that have made tremendous progress in extreme poverty 
reduction, including Botswana, Cape Verde, Chile, China, Costa Rica, Dominican Republic, 
El Salvador, Indonesia, India, Kenya, Singapore, South Korea, and Taiwan. In addition, the 
following countries have left the United Nations’ infamous list of Least Developed Countries: 
Botswana, Cape Verde, Equatorial New Guinea, Maldives, Mauritius, and Samoa. However, 
the most striking fact is still the persistent, ruthless, pervasive extreme poverty and growing 
inequality (ECLAC, 2020; United Nations, 2020; UNCTAD, 2020; Vanegas, 2012, 2022).

 Moreover, on the basic needs approach, or on the relative poverty reduction line, 
preliminary estimates from national or official figures (partially including the COVID-19 
pandemic) indicate that there are other horror stories. These include the horrors of Nigeria 
with nearly 90 million people in poverty; the Democratic Republic of the Congo with nearly 65 
million people; Haiti with nearly 7.8 million out of nearly 11.5 million people, and Honduras 
with nearly 7 million and perhaps more when the full impact of the COVID-19 is taken into 
account (ECLAC, 2020; Sumner et al., 2020; United Nations, 2020; Valensisi, 2020).

 Despite relatively good economic performance, the movement of protests and unrests 
that swept across Central America, the Middle East, North Africa, and South America regions 
since the beginning of the 2000s has continued in different forms. In addition to demands for 
greater economic, social, and political equality, the protests were largely sparked by a refusal 
to tolerate any longer the gross inequalities perpetuated by long-entrenched social, economic 
and political disparities (Boushhey et al., 2017; Keeley, 2015; Stiglitz, 2013; UN DESA, 2020; 
UNCTAD, 2020; Vanegas & Roe, 2021; Vanegas, 2022).

 What about the raw evidence of the Gini? Since late 1980s, the Gini coefficient of income 
inequality has increased in most developed countries and in some developing countries. This 
is not new. The Gini coefficient of inequality declined in several African, Asian, Latin American 
and Caribbean countries until around 2007. Unfortunately, the global economic crisis of 2008-
2012, combined with the impact of COVID-19 pandemic (ECLAC, 2020), caused a reversal and 
inequality is on the rise again, but not everywhere (Cingano, 2014; UN DESA, 2013, 2020; 
UNCTAD, 2020).

 Moreover, due to the current COVID-19 pandemic, most developing and developed 
countries, scholars, as well as the international community have been increasingly concerned 
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about the distributional effects of the crisis and those of the recovery, and with good 
justification. In this context, the issue of income inequality has come to the front line of their 
development agendas with the aim of reconciling economic growth with a better income 
distribution (ECLAC, 2020; Piketty, 2015; UN DESA, 2020; Valensisi, 2020).

 However, because of the relevance of the theoretical underpinnings and empirical 
evidence of the dampening and inequality-growth trade-off, the relationship has been 
examined relatively less extensively in the development literature. In this context, Kakwani 
(1993) in his seminal work measured the tradeoff between growth and inequality for Cote 
D’Ivoire and found an IGTI value of 4.59 for the extremely poor. The implication is that Cote 
D’Ivoire needs an income growth rate of 4.59% to compensate for an increase of 1% in the 
Gini index. He also found that the value of the IGTI was significantly lower for the moderately 
poor, implying that the lower the poverty line, the greater the relative sensitivity of poverty 
to changes in income inequality than to changes in the mean income. He went on to argue 
that the high values of the IGTI suggest that it is of crucial importance to know if there is a 
systematic tendency for inequality to increase with economic growth.

 Additionally, Kakwani (2000) applied the IGTI methodology to four countries, namely 
Korea, Laos, Philippines, and Thailand. He found that in Thailand, reducing inequality has a 
greater payoff for poverty reduction than promoting economic growth as the value of IGTI 
in that country was about 4.04, indicating that inequality is a more important problem than 
growth. Meanwhile, in Korea and Laos, growth maximization was probably a better strategy 
for poverty reduction because the value of IGTI for these countries were around 1.23 and 
0.94, respectively.

 Son’s (2007) study examined the relationships between economic growth, inequality, 
and extreme poverty and calculated the IGTI for 17 Asian countries for the 1981-2001 period. 
For both China and India, the poverty elasticity of inequality is much greater for the urban 
sector than for the rural sector. The results further indicated that the IGTI is greater for China 
than India, regardless of the sector. For both countries, the rural sector requires lower growth 
rates to offset an increase in inequality to reduce a given level of poverty, compared to the 
urban sector. This suggests that the rural sector may adopt growth-enhancing policies. Such 
policies appear to be applicable to the Indian economy as a whole.

 For Malaysia, it was found that the average IGTI was equal to 5.84 (1984-1996), implying 
that a 1% increase in the Gini index requires a growth rate of 5.84% to offset the adverse effect 
of the increase in inequality. For Bangladesh, on the other hand, the average IGTI was equal 
to 0.56 (1996-1999), implying that a 1% fall in the Gini index results from following inequality 
reducing policies. This strategy is equivalent to achieving an additional 0.56% in growth rate. 
Hence, the magnitude of the IGTI can be indicative of the growth or development strategy 
that a country might consider. For a country where the trade-off index is small, for example, 
less than 1 such as in Bangladesh, its policy focus should be on increasing growth to achieve a 
relatively higher level of poverty reduction.

 Islam et al. (2012) in their study found that inequality has a significant effect on poverty 
alleviation. Moreover, some countries have experienced a faster increase in poverty despite 
significant increases in their per capita income (Cornia & Court, 2001; UNCTAD, 2020; Vanegas, 
2022). In the Latin American region, during the 1985-1998 period, the number of poor people 
increased by 14 million despite a moderate increase in per capita income (Fuentes & Ricardo, 
2005, p.16). Hence, a relatively large body of evidence shows that inequality is detrimental to 
the achievement of poverty reduction.
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 Nasir & Mridha (2017) estimated the dampening effect of rising inequality on the 
growth effect on poverty rates using the U.S. country-level data from 2006 to 2010. They 
found that while income growth alleviates poverty, growing inequality, directly and indirectly, 
dampens the effect of income growth on poverty rates. Moreover, their estimated total 
dampening effect of inequality indicated that the rising inequality lifted 129,405 fewer people 
out of poverty annually between 2006 and 2010 (Nasir & Mridha, 2017, p. 167 and p. 176).

 The above results indicate that a more equal distribution of economic growth is needed 
to overcome the challenge. It can be done through asset and income redistribution policies 
targeted at poor people, as has been done, among others, in Brazil, Colombia, El Salvador, and 
South Africa. Overall, it means that the provision of social programs targeting the poor could 
be a sound alternative policy to deal with the challenge (Attanasio & Binelli, 2000).

Research Methods

 The autoregressive distributed lag (ARDL) modeling approach to cointegration was 
proposed by Pesaran & Shin (1999). Further development, however, is attributed to Pesaran 
et al. (2001). The ARDL is recognized as one of the most flexible cointegration methods, 
particularly when the research framework is shaped by system off-events and changes. The 
ARDL tests for the existence of a long-run relationship, as well as to make an estimation of 
long-run and short-run parameters. From the error correction model, a dynamic specification 
can be derived that integrates short-run dynamics with long-run equilibrium without losing 
long-run information. Given the fact that the ARDL method can tolerate different lags in 
different variables, this makes the method very appealing, adaptable, and flexible (Menegaki, 
2019; Vanegas, 2018).

 The methodology has certain advantages over the common practice of univariate 
(Engle & Granger, 1987) and multivariate (Johansen, 1988, 1991; Johansen & Juselius, 1990, 
1992) cointegration analysis. The ability of ARDL to accommodate sufficient lags allows for 
the best capturing of the data generating process. It can be applied regardless of whether 
the time series is I(0), that is, stationary at levels, I(1), that is, stationary at first differences, or 
fractionally integrated. Nonetheless, within the ARDL framework, the series should not be I(2), 
because this integration order invalidates the F-statistics and any critical values established. 
Furthermore, the ARDL method provides unbiased estimates and valid t-statistics regardless 
of the endogeneity of some regressors and provides robust results with small sample sizes, 
such as the sample size of the present study (Halicioglu, 2007; Menegaki, 2019; Pesaran et al., 
2001; Ozturk & Acaravci, 2013; Vanegas, 2018).

 Moreover, the ARDL framework requires a single form equation, distinguishes between 
dependent and independent variables, allows for the correction of outliers with impulse 
dummies, estimates the short- and long-run effects simultaneously, and has the ability to 
test hypotheses on the estimated coefficients in the long-run. With respect to the short-run 
adjustment, it can be integrated with the long-run equilibrium through the error correction 
mechanism. This is done through a linear transformation without sacrificing information about 
the long-run horizon (Ali et al. 2017; Bayer & Hanck, 2013; Harris & Sollis, 2003; Jalil & Ma, 
2008; Menegaki, 2019). The steps in the ARDL procedure are as follows: (a) unit root testing 
to determine the level of integration, (b) bound testing for cointegration, and (c) estimation of 
coefficients.
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Modeling Framework

 In this section, we estimate two alternative specifications of extreme poverty models 
for CR, DR, and HO, denoted as: benchmark model 1 which sets inequality equal to zero and 
unrestricted model 2 which allows inequality to change. These models are set as equation (1) 
and (2), respectively.

ln lnPOE PIB uit i it it0 1b b= + + (1)

ln ln lnPOE PIB Giniit i it i it it2 3 4b b b f= + + + (2)

 Where POEit, represents a proxy for the extreme poverty headcount index in country (i) 
at time (t); PIBit (for its acronym in Spanish) represents the real gross domestic product (2015 
= 100 prices), which is used as a proxy for income in country (i) at time (t); and inequality is 
proxied by the Giniit (1912) coefficient in country (i) at time (t). It is assumed that, if income 
distribution is neutral, income growth, which is the benchmark model, leads to the benchmark 
or restricted income growth elasticity value of extreme poverty. On the other hand, increasing 
inequality with constant income growth usually increases extreme poverty in CR, DR, and HO.

 Model 1 captures the benchmark (neutral of inequality) estimate of the income 
growth impact on extreme poverty rates (β1≤ 0) in each CAFTA-DR country. Model 2 estimates 
both the income growth impacts (β3≤ 0) and the direct dampening impacts measured by the 
inequality elasticity estimates of extreme poverty (β4 ≥ 0).
Data

 In this study, the national or official datasets for the GDP were provided by the CAFTA-
DR Central Banks and can be obtained from their respective websites: www.bccr.fi.cr (BCCR, 
Costa Rica); www.bancentral.gov.do (BCRD/Dominican Republic); and www.bch.hn (BCH, 
Honduras). The extreme poverty and the Gini coefficient datasets were provided by their 
respective Statistical Offices and can be obtained from their corresponding websites: www.
inec.cr (INEC, Costa Rica); www.one.gob.do (ONE, Dominican Republic); and www.ine.gob.hn 
(INE, Honduras).

 The time series datasets were based solely on the information that was available at 
the time of this manuscript was written. It is important to note that the data were officially 
made available, critically reviewed, and taken from official or national archives, publications, 
and reports. However, to achieve the best possible combination of consistency, comparability, 
reliability and completeness, all the data were cross-checked, where possible, through 
physical visits and guided telephone interviews with government officials to further validate 
quantitative and qualitative information.

 The data included sequential annualized observations: 53 for CR (1968-2020), 40 for 
DR (1982-2021), and 39 for HO (1982-2020). The process for constant value of the PIB variables 
included in the analysis is as follows. The first step involved rebasing each country’s PIB 
current value in constant currency to the common base year, while the second step involved 
converting the estimates obtained into 2015 US dollars. The first step was necessitated by the 
fact that CR, DR, and HO use different base years for their calculations of constant price series 
in their national accounts

 The datasets comply with the common international definitions established by the 
United Nations and the International Monetary Fund. In the process of generating the data for 
the National Accounts, the country endeavors to apply standard United Nations procedures, 
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definitions, and classifications while using its country-specific knowledge to fit the data. The 
datasets were shared by the CAFTA-DR national institutions, whereupon the terms of use for 
disclosure were agreed upon and adhered to with the original data producers.

2SLS Correlation Results

 The 2SLS section first examines the relationships between extreme poverty, income, 
and inequality for CR, DR, and HO. Second, it examines how much income growth is required 
to offset the adverse impact of an increase in inequality on extreme poverty, which both in 
terms of its magnitude as measured by the IGTI and in terms of being just enough to keep 
the extreme poverty rate unchanged. The results are presented in Table 3. Third, it examines 
the magnitude of the dampening impact of inequality on extreme poverty. The results are 
presented in Table 4.

 As presented in Table 3, the estimated elasticities have the expected signs, which 
are negative for the average income and positive for the inequality variables. Moreover, all 
coefficients are significant at the 5% confidence level or better. In the unrestricted model 2, the 
values of the extreme poverty income elasticity vary from nearly -0.48 for HO to a maximum 
of nearly -1.61 for CR, with an average of nearly -1.22. The elasticities are interpreted as usual, 
for instance, a 1% increase in real income, assuming inequality remained constant throughout 
the whole period, leads to nearly 1.61%, 1.59%, and 0.48% decrease in the extreme poverty 
rates of CR, DR, and HO, respectively.

 Empirically, substantiated by positive signs for the extreme poverty elasticity of 
inequality, Table 3 also presents the proportional increases in extreme poverty with respect to 
a 1% change in the Gini coefficient. As expected, a 1% increase in the Gini leads to an increase 
in extreme poverty (other factors held constant) as follows: nearly 1.68% (elastic-largest) for 
HO; nearly 0.88% (inelastic) for DR; and nearly 0.77% (inelastic) for CR.

Table 3: 2SLS Estimates of Income and Inequality Elasticity Values and IGTIs
Model Costa Rica Dominican Republic Honduras

 1968-2021 1982-2021 1982-2020
Benchmark1    
lnPIB -1.7142*** -1.7597*** -0.8918**
 (0.3174) (0.3012) -0.3813
lnGini - - -
 - - -
R2 adjusted 0.9013 0.9127 0.8923
   
Unrestricted2    
lnPIB -1.6075*** -1.5859*** -0.4778**
 -0.3314 -0.2929 -0.1854
lnGini 0.7697*** 0.8829*** 1.6786***
 -0.1421 -0.2211 -0.2734
R2 adjusted 0.9611 0.9573 0.9592
    
IGTI 0.4788 0.5567 3.5129
Notes: Robust standard errors in parentheses. * 10%, ** 5%, and *** 1% 
significance levels.
1 Gini set up equal to zero; 2 Gini set up different from zero.
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2SLS IGTI Results

 The IGTI relationship, defined as minus the ratio of the poverty elasticity of inequality 
to the extreme poverty elasticity of income, suggests that reducing poverty cannot simply rely 
on income growth. Its magnitude indicates how much income growth is required to offset 
the adverse effect of an increase in inequality on extreme poverty in CR, DR, and HO. Table 
3, indicates that the magnitude of the IGTI is larger for HO, nearly 3.5129, than CR, nearly 
0.4788, and DR, nearly 0.5567. For example, for HO, this means that an increase of 1% in 
the Gini index requires an income growth rate of nearly 3.51% for the incidence of extreme 
poverty not to change.

 In other words, a 1% reduction in inequality is equivalent to an increase in income 
growth rate of nearly 3.51%. Moreover, it is interesting to compare, for example, the cases of 
CR, DR, and HO. According to their magnitudes, the IGTI results clearly suggest that a strategy 
of inequality reduction will have a greater payoff for extreme poverty reduction in HO than 
a similar strategy for the cases of CR and DR. This is because the payoff of the strategy of 
inequality reduction for CR and DR is much lower. Subsequently, income growth expansion is 
the most appropriate extreme poverty reduction policy for CR and DR.

2SLS Dampening Results

 In addition to directly dampening the impact of income on extreme poverty reduction, 
rising inequality also indirectly weakens the impact of income on extreme poverty. The indirect 
dampening impact is calculated as the difference between the estimated income elasticity of 
extreme poverty in the benchmark model 1(β1 ≤ 0) minus the estimated income elasticity of 
extreme poverty in the unrestricted model 2(β3 ≤ 0). Comparisons between benchmark model 
1 and unrestricted model 2 can be seen in Table 3. The impact of income growth on extreme 
poverty weakens: for CR from nearly -1.71 to nearly -1.61, for DR from nearly -1.76 to nearly 
-1.59, and for HO from nearly -0.89 to nearly -0.48. As presented in Table 4 column 3, these 
indirect impacts of dampening income elasticity of extreme poverty are nearly 0.1067 for CR, 
0.1738 for DR, and 0.4140 for HO.

Table 4: 2SLS Estimates of Dampening Impacts

Country/Model
Direct 

Dampening 
Impacts1

Indirect 
Dampening 

Impacts2

Total 
Dampening 

Impacts3

Net Extreme 
Poverty 

Reduction Rates4

Costa Rica     
Benchmark 0 0 0 -1.7142
Unrestricted 0.7697 0.1067 0.8764 -0.8378
     
Dominican Republic     
Benchmark 0 0 0 -1.7597
Unrestricted 0.8829 0.1738 1.0567 -0.7030
     
Honduras     
Benchmark 0 0 0 -0.8918
Unrestricted 1.6786 0.414 2.0926 +1.2008
Notes: 1 Values of inequality elasticity of extreme poverty; 2 Values of economic growth 
elasticity of extreme poverty from benchmark model minus estimates from unrestricted 
model; 3 Direct impacts plus indirect impacts; 4 Estimates of economic growth elasticity of 
poverty from benchmark model minus total dampening impacts.



170

Vanegas, M. & 
Roe, T.

Poverty and Inequality Dynamics: Measuring Dampening and 
IGTI in Three CAFTA-DR Countries

 Moreover, as shown in Table 4 column 4, these calculations render the total dampening 
impacts of inequality elasticity of poverty (which is equal to the direct impacts in Table 4 
column 2, plus the indirect impacts in Table 4 column 3), almost equal to nearly: 0.8764 for 
CR, 1.0567 for DR, and 2.0926 for HO. Hence, HO has experienced relatively higher levels 
of both poverty and inequality than CR and DR with a 1% increase in the Gini coefficient. 
The last column of Table 4, also presents the net extreme poverty reduction rates, which are 
calculated as equal to the estimated benchmark of income elasticity of extreme poverty (Table 
3) minus the estimated total dampening impact for each CAFTA-DR country. For example, the 
net extreme poverty reduction rates are -0.8378% for CR, and -0.7030% for DR. On the other 
hand, the net reduction rates for Honduras are +1.2010%.

 For example, for CR, the above results indicate the total dampening impact at 0.8764% 
or nearly 3,855 fewer people were expected to be lifted out of extreme poverty in 2020. For 
DR, the above results indicate the total dampening impact at 1.0567% or nearly 3,873 fewer 
people were expected to be lifted out of extreme poverty. 

 On the other hand, the story for HO is a dire one. At 2.0926%, which is the total 
dampening impact of increasing inequality, nearly 102,141 fewer people were expected to be 
lifted out of extreme poverty in 2020. This has happened in HO, even during periods of income 
growth. Overall, there is a possibility, however, that the above results, are perhaps largely 
driven by the COVID-19 effect on employment which has had a relatively large impact on the 
incidence of extreme poverty. For HO, this makes sense, because a very large percentage of 
the labor force in Honduras, nearly 44% on average, is considered to be in extreme poverty 
(Gindling & Terrell, 2010).

The ARDL Approach to Cointegration

 A common characteristic of studies similar to this study is that the dynamic relationship 
between dependent and independent variables is reflected in the value of the coefficient of the 
lagged dependent variable (Baltagi, 2013). The ARDL bound testing approach to cointegration 
(Pesaran et al. 2001) is the methodology used in this study, which is a cointegration analysis 
developed within an autoregressive distributed lag framework.

 The ARDL approach is the most efficient cointegration technique when dealing with 
small or finite sample data sizes as is the case with this study, and it can be applied even when 
the variables of the model are of mixed order of integration, that is to say, they are I(0) and I(1) 
(Pesaran & Pesaran, 1997, pp. 302-303). The country-by-country estimation strategy makes 
it possible to compare the cross-country distribution of the slope coefficients. As described 
above, however, one of the major shortcomings of the ARDL approach to cointegration is that 
it does not provide robust results in the presence of I(2) variables (Pesaran et al., 2001, p. 
291).

 Following Pesaran et al. (2001), Narayan (2004, 2005), and Sami (2011), the ARDL 
model to cointegration implies estimating the following unrestricted error correction model 
as expressed in equation (3).

ln ln ln ln

ln ln ln

POE PIB Gini POE

PIB Gini POE u

it it it j it it j it it j

it it it it it it it

0 1 2 3

1 1 2 1 3 1

T T T Tb b b b

d d d

= + + + +

+ + +
- - -

- - -

/ //
(3)

 Where Δ is the first difference operator. All variables are as previously defined. The 
estimated coefficients δ1, δ2, and δ3 are the long-run coefficients; β1, β2, and β3 are the short 
run coefficients, and μ represents the residual.
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 The next step is to test the joint hypothesis that the long-run multipliers of the lagged 
level variables are all equal to zero, against the alternative that at least one is non-zero. It 
is important to note that the F-statistic obtained by performing the Wald test has a non-
standard distribution, whose asymptotic critical values are provided by Pesaran et al. (2001). 
Narayan (2004, 2005), however, argued that these critical values are inappropriate for small 
samples, which are common for annual macroeconomic variables. For this reason, Narayan 
(2004, 2005) provides a set of critical values for samples ranging from 30 to 80 observations for 
the usual significance levels. If the test statistic exceeds the respective upper critical value, it 
may be argued that there is evidence of a long-run equilibrium relationship. If the test statistic 
falls below the lower critical value, the null hypothesis of no cointegration cannot be rejected. 
Finally, if the test statistic fails between the two bounds, the test becomes inconclusive.

 Having identified the existence of a cointegration relationship, the following step 
involved the selection of the optimal ARDL specification on the basis of a set of criteria (Akaike, 
1974; Schwartz, 1978). After the estimation of the ARDL specification and the calculation of 
the associated long-run multipliers, the final step was the estimation of the short-run dynamic 
coefficients using the following error correction model (4).

ln ln ln lnPOE PIB Gini POE ECit it j it j it j it j it j it j it it0 1 2 3 1T } } } } { f= + + + + +- - - - - - -/// (4)

 The ECit-1 is the error correction term resulting from the verified long-run equilibrium 
relationship and φ is a parameter indicating the speed of adjustment to the equilibrium level 
after a shock. Three dummy variables were used to capture the impact of unexpected events: 
(D1) captures the terror attacks in the United States in 2001 and the aftermath; (D2) measures 
the impact of the global economic and financial crisis in 2008-2011; and (D3) measures the 
COVID-19 pandemic in 2020. The dummy variables take the value of 1 in the year of the 
occurrence of the special event and 0 otherwise.

Unit Root and Bound Testing

 Table 5 provides a summary of descriptive statistics for each variable and country, 
including maximum, mean, median, minimum, standard deviation, coefficient of variation, 
kurtosis, and skewness. In order to rule out the possibility of dealing with I(2) variables, this 
part begins with the Augmented Dickey–Fuller (ADF) (1981) test, with and without a trend. 
Table 6 below shows the results according to which the set of variables used in our study 
is a mixture of I(0) and I(1). In addition to the ADF test, we implemented the Generalized 
Least Squares detrending Dickey-Fuller test (GLS-DF), introduced by Elliot, et al. (1996), which 
improves the power of the standard ADF test.

Table 5: Summary Statistics

Variable Costa Rica Dominican Republic1 Honduras
1968-2020 1982-2021 1982-2020

POE1    
Maximum 2.5091 3.1911 4.0513
Mean 2.0186 2.9688 3.8329
Median 1.9893 2.9387 3.8293
Minimum 1.1881 2.7716 3.5971
SD1 0.3294 0.1173 0.1017
CV2 0.1632 0.0397 0.02.64
Kurtosis -0.3363 0.3349 -0.1813
Skewness -0.5618 -0.8662 0.5742
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Variable Costa Rica Dominican Republic1 Honduras
1968-2020 1982-2021 1982-2020

Gini Index2    
Maximum 3.9557 3.9534 4.0893
Mean 3.7828 3.8806 3.9889
Median 3.7799 3.8892 3.9956
Minimum 3.6273 3.7015 3.8339
Standard Deviation 0.0994 0.0527 0.0594
Coefficient of Variation 0.0268 0.0133 0.0149
Kurtosis -0.6921 2.9768 -0.2078
Skewness 0.4494 -1.3452 -0.4052

Source: 1 Authors’ calculations using national/official extreme poverty datasets. 
POE covers food essentials only but is not enough to purchase other basic goods 
and services. On the other hand, the general poverty line is defined as income 
that covers food essentials plus a basket of basic goods and services such as 
clothing, footwear, housing, education, healthcare, and transportation, 2 For 
Dominican Republic, the values of the Gini coefficient as well as its POE, covering 
2016-2021, were obtained from the updated labor market survey (ENCFT). The 
period 1982-2015 were obtained from the former labor market survey (ENFT).

Table 6: Unit Root

Variable 
Costa Rica Dominican Republic Honduras
1968-2021 1982-2021 1982-2020

Level    
lnPOE -2.3729 (2) -0.6581 (0) -0.9738 (1)
lnGini -3.9641 (1) -3.3293 (1) -2.6337 (2)
lnPIB -1.8113 (1) -1.6861 (1) -1.5861 (1)
    
First Differences    
∆lnPOE -5.1849 (1) -6.2727 (0) -6.0866 (1)
∆lnGini -8.8313 (2) -8.8546 (0) -7.3271 (0)
∆lnPIB -4.3679 (1) -5.9012 (1) -3.4249 (1)
Notes: (1) Estimates with intercept and trend. (2) The numbers in brackets 
are lag lengths used to remove serial correlation. (3) The corresponding 
critical values used for the statistics are from Dickey and Fuller (1981). (4) 
Since all series are I(0) and/or I(1) and none are higher than I(1), we can 
proceed with the cointegration analysis. (5) The optimal lags are based 
on the minimum of the Akaike Information Criterion, and the Schwartz 
Information Criterion.

 To rule out the case of false identification of the exact order of integration of the 
variables, the LM-type test was used with one and two breaks, assuming initially only a level 
change in the series, followed by a simultaneous change in the level and the trend of the 
series (Lee & Strazicich (2003, 2013). The results confirm the findings from the ADF-type unit 
root tests. For reasons of space, the results of both the GLS-DF and the structural breaks tests 
are not included but can be provided by the authors upon request.

 The ARDL approach to cointegration requires the testing of the following null 
hypothesis: Ho: δ1 = δ2 = δ3 = 0, against the alternative that at least one of these coefficients 
is different from zero. Given that the value of the F-statistic is sensitive to the number of 
lags imposed each time on the differenced variables (Bahmani-Oskooee & Goswami, 2003), 
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the Wald test was applied by imposing one and two lag lengths. The results shown in Table 
7 confirm both that the null hypothesis of zero cointegrating relationship is without doubt 
rejected and the existence of a long-run equilibrium relationship in the case of one and two 
lags, at the 5% significance level.

Table 7: Results of the ARDL Bound Testing
Function F-statistics calculated

(CR) POE = f1 (PIB, Gini) Cointegration 5.4327
(DR) POE = f2 (PIB, Gini) Cointegration 5.4339
(HO) POE = f4 (PIB, Gini) Cointegration 6.1183
Critical Values Lower Levels      Upper Levels
Pesaran et al. (2001)1   
1% level 3.746  5.061
5% level 2.862 4.013
10% level 2.458 3.524
   
Narayan (2005)2   
1% level 4.592   6.371
5% level 3.287    4.632
10% level 2.703  3.902
Notes: 1 Table CI. Iii: Case III. 2 As an illustration, the critical values 
developed by Narayan (2005) have been included: Appendix A4, 
A5, and A6 Case III.

ARDL Long-Run Elasticities and the IGTI Results

 The ARDL estimated long-run elasticities have the expected signs which are negative 
for the income and positive for the Gini coefficient. Moreover, all long-run elasticities are 
significant at the 1% confidence level. Table 8 shows interesting results. The long-run 
responsiveness of a 1% increase in mean income to changes in poverty varies, ranging from 
almost -0.69 for HO to almost -1.79 for CR, with an average of almost -1.23. For the average 
income elasticity in CR and DR, the extreme poverty reduction in response to a 1% increase 
in income was quite parallel. In comparison, they differ significantly from HO where extreme 
poverty reduction was marginal or relatively much slower. The elasticities were interpreted as 
usual, for instance, a 1% increase in mean income, ceteris paribus, leads to nearly -1.79%, and 
-1.78%, and -0.69% decrease in the extreme poverty rates of CR, DR, and HO, respectively.

 In the long-run, the impact of inequality is unequivocally positive and statistically 
significant at the 1% confidence level. Its values range from 0.83 for CR to almost 1.87 for 
HO, with an average of nearly 1.17. Therefore, a 1% increase in the Gini index, other things 
being equal, leads to a 0.83%, 0.86%, and 1.87%, increase in the extreme poverty rates of CR, 
DR, and HO, respectively. This result clearly establishes that income inequality significantly 
dampens the income effect on poverty in Honduras and, to a lesser extent, in CR and DR.

Table 8: ARDL Long and Short-Run Income and Inequality Elasticities 
and the IGTI: Dependent Variable, lnPOE

Variable 
Costa Rica Dominican Republic Honduras
1968-2021 1982-2021 1982-2020

Long-Run
lnPIB -1.7880*** -1.7763*** -0.6942**
 (0.4133) (0.3843) (0.2229)
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Variable 
Costa Rica Dominican Republic Honduras
1968-2021 1982-2021 1982-2020

lnGini 0.8305*** 0.8643*** 1.8739***
 (0.1463) (0.1624) (0.3218)
IGTI 0.4645 0.4866 2.6994
R2 adjusted 0.9454 0.9626 0.9464
    
Short-Run 
ΔlnPIB -0.8244** -0.7732** -0.3107*
 (0.3356) (0.3078) (0.1624)
ΔlnGini 0.4987*** 0.5276*** 1.1224***
 (0.1148) (0/1641) (0.2411)
ECt-1 -0.3107** -0.3036*** -0.2488***
 (0.0794) (0.1008) (0.0634)
IGTI 0.6049 0.6824 3.6125
R2 adjusted 0.9238 0.9307 0.9318
    
D1 -0.0316NS -0.0439* -0.0127NS

 (0.0224) (0.0259) (0.0135)
D2 0.1653* 0.2107** 0.2513**
 (0.0824) (0.0944) (0.1031)
D3 0.7318*** 0.2436*** 0.7493***
 (0.158) (0.0674) (0.1822)
Notes: (i) Akaike (1974) information criterion and Schwartz (1978) criterion 
were used to select the number of lags required in the cointegration test 
and both gave the same level of lag order; (ii) all the model specifications 
pass the diagnostic tests: Ramsey (1969) test for specification; Jarque-Bera 
(1980) test for normality; Breusch-Godfrey (1978) test for serial correlation; 
White (1980) test for heteroscedasticity; ARCH-LM (Engle, 1982) test for 
autoregressive conditional heteroscedasticity; and Brown et al. (1975) 
CUSUM and CUSUM squared for parameter stability. Significant at ***(1%), 
**(5%), and *(10%) confidence level.

 Table 8 further indicates that in the long-run, the IGTI is greater for Honduras at almost 
2.70, than for Costa Rica at almost 0.47, and Dominican Republic at almost 0.49. For example, 
for HO, this means that a 1% increase in the Gini index requires an income growth rate of 
nearly 2.70% in order not to change the incidence of extreme poverty, and that improved 
social policies and/or programs have a greater payoff for poverty reduction. Another way of 
interpreting this is that a 1% reduction in the Gini index is equivalent to having an additional 
2.70% in its income growth rate. For CR and DR, however, the relatively good performance in 
income growth would have been enhanced if there had been a reduction in income inequality.

 Another interesting finding is that the higher the inequality, the higher the income 
growth rate that required to compensate for the increase in inequality to achieve a given level 
of extreme poverty reduction. Due to the importance of inequality, this suggests that there is 
a greater need for HO to adopt and/or to enhance targeted social policies and/or programs 
in favor of the most vulnerable groups of its society with the specific objective of reducing 
inequality. On the other hand, improving economic growth policies may be more adequate 
for CR and DR. This is because for both countries, the payoff for the strategy of inequality 
reduction is much lower.



175

Journal of Developing Economies Vol. 9 No. 1 (2024): 158-184

ARDL Short-Run Elasticities and the IGTI Results

 The error-correction model specification provides a way of combining both the short-
run adjustments and the long-run equilibrium process simultaneously. As shown in Table 8, 
the elasticity values of income range from nearly -0.31 for HO to nearly -0.82 for CR. On the 
other hand, the short-run Gini elasticity values are both positive and range from nearly 0.50 for 
CR to nearly 1.13 for HO, with an average of nearly 0.72. The estimated short-run elasticities 
are lower than their long-run counterparts.

 In each country specification, as can be observed in Table 8, the coefficients of the error 
correction term (ECt-1), are all negative and statistically significant at 5% level, indicating that 
short run disequilibrium is corrected in the long-run equilibrium. The ARDL short-term results 
further confirm the hypothesis that extreme poverty reduction does not adjust immediately 
to changes in income and inequality, but rather adjusts to the optimum extreme poverty 
reduction level over time.

 Moreover, the short-run IGTI estimates range from nearly 0.60 for CR to nearly 3.59 
for HO. If we take the case of HO on average, this country would need to increase its average 
income, in the short-run, by nearly 3.59% just to maintain its extreme poverty rate, which is 
much higher than its long-run counterpart. As in the long-run, the results in the short-run 
support the argument about the direct and indirect independent importance of inequality as 
a potential factor that negatively affects extreme poverty reduction as well as weakens the 
impact of income growth. 

ARDL Long and Short-Run Inequality Dampening Impacts

 The derived long- and short-run inequality dampening impacts for the underlying 
ARDL model can be seen in Table 9. In both the short and in the long-run, increasing inequality 
directly dampen the extreme poverty reduction rate. In addition, it indirectly weakens the 
income impacts on extreme poverty, relatively much less in CR and DR, and relatively much 
more in HO. The total long-run dampening impacts are +0.929 for CR, +0.9885 for DR, and 
+1.884 for HO, with an average of nearly +1.3367. On the other hand, the total short-run 
dampening impacts are nearly +0.5270 for CR, +0.5740 for DR, and +1.1304 for HO, with an 
average of nearly +0.7438.

Table 9: ARDL Long and Short-Run Estimates of Dampening Impacts

Country/Model
Direct 

Dampening 
Impacts1

Indirect 
Dampening 

Impacts2

Total 
Dampening 

Impacts3

Net Extreme 
Poverty Reduction 

Rates4

LONG-RUN     
Costa Rica     
Benchmark 0 0 0 -1.8866
Unrestricted 0.8305 0.0985 0.929 -0.9576
     
Dominican Republic     
Benchmark 0 0 0 -1.9003
Unrestricted 0.8643 0.1242 0.9885 -0.9118
     
Honduras     
Benchmark 0 0 0 -0.7043
Unrestricted 1.8739 0.0101 1.884 + 1.1797
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Country/Model
Direct 

Dampening 
Impacts1

Indirect 
Dampening 

Impacts2

Total 
Dampening 

Impacts3

Net Extreme 
Poverty Reduction 

Rates4

SHORT-RUN     
Costa Rica     
Benchmark 0 0 0 -0.8507
Unrestricted 0.4987 0.0283 0.527 -0.3237
     
Dominican Republic     
Benchmark 0 0 0 -0.8196
Unrestricted 0.5276 0.0464 0.574 -0.2456
     
Honduras     
Benchmark 0 0 0 -0.3123
Unrestricted 1.1224 0.0071 1.1295 +0.8172

Notes: 1 Estimates of inequality elasticity of extreme poverty; 2 Estimates of income growth 
elasticity of extreme poverty from benchmark model minus estimates from unrestricted 
model; 3 Direct impacts plus indirect impacts; 4 Estimates of economic growth elasticity of 
poverty benchmark model minus total dampening impacts.

 The last column of Table 9 also presents the net extreme poverty reduction rates. 
For example, the net extreme poverty reduction rates are  -0.3237% (short-run) and -0.9576 
(long-run) for CR, and -0.2456% (short-run) and -0.9118 (long-run) for DR. On the other hand, 
the net reduction rates for HO are +0.8172% (short-run) and +1.1797 (long-run). These results, 
consistent with the ones obtained using 2SLS, confirm that HO has experienced relatively 
higher levels of both extreme poverty and inequality than CR and DR.

 In counting the total effect of inequality dampening on extreme poverty performance, 
we can determine the following results in extreme poverty. For CR with a total dampening 
impact of 0.527% and 0.929% in the short-run and long-run, respectively, it is estimated that 
between 2,318 and 4,087 fewer people were expected to be lifted out of extreme poverty in 
2020 (0.527% and 0.929%, time 439,891 POE people). For DR, with a total dampening impact 
of +0.574% and +0.9885% in the short-run and long-run, respectively, it is estimated that in 
between 2,104 and 3,623 fewer people were expected to be lifted out of extreme poverty 
in 2020 (0.574% and 0.9885%, time 366,484 POE people). On the other hand, HO presents a 
bleak picture. With a national or officially estimated number of extreme poor people of nearly 
4,881,078, and with a total dampening impact of 1.1295% and 1.884% in the short-run and 
long-run, respectively, it is estimated that in between 63,649 (short-run) and 91,960 (long-
run) fewer people were expected to be lifted out of extreme poverty in 2020.

Speed of Adjustment

 Having identified the long-run relationship, we then estimated an error correction 
model that indicates the speed of adjustment back to the long-run equilibrium after a short-run 
disturbance. The specification of the error correction model allows the long-run behavior of the 
endogenous variables to converge to their cointegrating relationships, while accommodating 
short-run dynamics. As shown in Table 8, the coefficient of the lagged residual in the error 
correction model shows the speed of adjustment towards the equilibrium following a shock 
to the system.
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 The coefficients of the error correction model, -0.3107 for CR, -0.3036 for DR, and 
-0.2488 for HO, are significant and indicate that nearly 31.1%, 30.4%, and 24.9% of the deviation 
of extreme poverty from its long-run level is corrected in one year, respectively. The results 
indicate that it will take nearly 3.22 years, nearly 3.29 years, and nearly 4.02 years for CR, 
DR, and HO to restore the long-run equilibrium, respectively. Moreover, it also suggests that 
extreme poverty in HO has both a relatively modest speed of recovery toward its equilibrium 
state and a more unstable behavior as compared to CR and DR.

Dummies

 As expected a priori, terrorist incidents, economic crisis and health concerns negatively 
affected the level of extreme poverty in CR, DR, and HO. Most of the dummies were statistically 
significant at the 5% level or better. The dummy variable D1, accounting for the terrorist attacks 
in the United States, has a negative sign but shows no significant impact on extreme poverty 
reduction for CR and HO, and was significant only at the 10% confidence level for DR. The 
dummy variable D2, accounting for the global economic and financial crisis, has a positive sign 
and shows significant impact on increased extreme poverty for DR and HO, and was significant 
only at the 10% confidence level for CR.

 The COVID-19 pandemic (D3) had larger and significant repercussions of increasing 
extreme poverty in the three countries. Both their level of significance and magnitude vary 
from one country to another. As shown in Table 8, the aftermath of the COVID-19 crisis was 
that extreme poverty increased by nearly 73.18% in CR, by nearly 24.36% in DR, and by nearly 
74.93% in HO. Two important points emerge from these results. In support of the first one, 
it can be argued that the mitigation measures of COVID-19 worked relatively much better in 
DR. The second is a question related to how long these developing countries take to recover 
the declining trend in extreme poverty to the pre-COVID19 levels. It is fair to say here that 
the speed period depends on whether CR, DR, and HO have an effective crisis, recovery, 
and economic development management strategy to restore the declining trend in extreme 
poverty to its full potential.

Robustness

 To test the above results, several robustness checks were performed. First, we 
examined whether and to what extent including the initial level of inequality changes the 
empirical results. The results showed a marginal improvement in the overall performance, 
relatively negligible coefficient values, and statistically non-significant, at least in the present 
empirical setup. These results suggest that the level of initial inequality would not impact on 
the rate of extreme poverty reduction in the developing countries of CR, DR, and HO. These 
results can be interpreted as an indication that initial inequality cannot make the difference 
between relatively slow and rapid extreme poverty reduction. These results are consistent 
with Vanegas (2014), which used time series, but contrary to Adams (2004), Fosu (2010), and 
Iradian (2005), among others, which used average cross-country evidence.

 Second, we estimated different specifications which entered the income variable 
both as real per capita gross domestic product in levels and as growth rates. The findings are 
similar in terms of signs, magnitudes of the coefficients, and significance. Third, one might 
think that what matters is how extreme poverty is defined. In particular, we considered the 
number of poor people instead of the headcount extreme poverty ratio and re-estimated the 
regressions. The results showed that there are no significant differences in the qualitative 
model performance and the coefficients are also quite similar in magnitude and statistical 
significance.
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 Finally, for HO only, we provide further evidence with the adoption of an alternative 
poverty measure, namely, the number of households in extreme poverty. The results are 
virtually unchanged. Indeed, the long-run income coefficients associated with extremely poor 
households are -0.6731 versus -0.6942 (headcount ratio model) and in the short run -0.3229 
versus -0.3107 (headcount ratio model). The same can be said for inequality in the long-run: 
1.8602 versus 1.8730 (headcount ratio model), and in the short-run: 1.1037 versus 1.1224 
(headcount ratio model). See also Table 8.

Policy Implications

 Several policy messages emerged from the empirical analysis for the developing 
countries of CR, DR, and HO. The study has shown that, in the case of a developing country 
such as HO, similar to many other developing countries, relying only on the impact of economic 
growth alone has not been enough to reduce poverty significantly during the last four decades. 
This is because the relatively high level of inequality that accompanied such economic growth, 
which had detrimental impacts on extreme poverty reduction.

 In this regard, the results clearly indicate that HO’s authorities should not ignore the 
critical role of income distribution in shaping opportunities for poverty reduction. In the 
context of generalization, due to the importance of inequality, this suggests that HO and 
many other developing countries similar to Honduras, are in greater need to adopt and/or 
to improve social policies and programs, targeted at the most vulnerable groups of its society 
with the specific objective of reducing inequality. On the other hand, the path for CR and DR 
contains elements in favor of expanding economic growth.

 Overall, it is clear that there are at least two factors that determine a developing 
country’s performance in extreme poverty reduction. The first is the magnitude of income 
growth rate, which directly impacts the overall income of a developing country’s society. The 
second is the inequality index which relates to both the distribution of benefits of income 
growth, through its dampening impacts and the policy guidelines to follow, through the 
magnitude of its inequality growth trade-off index. All this means that income growth alone 
is not sufficient to achieve a relatively rapid reduction in extreme poverty unless we can 
demonstrate that income growth remains distributionally neutral over time.

 The magnitude of changes in poverty reduction depends on the specifications of each 
CAFTA-DR country, which leads to the implementation of a different strategy for poverty 
reduction to different countries. This is because every country has different level of productive 
and development organizational structure of the economy, income growth, and inequality 
rates. The magnitude of the IGTI increases as the Gini index increases. This is an indication of 
the relatively higher value of enhancing social policies/programs in countries with higher IGTIs 
than in countries with lower IGTIs. Similarly, policies/program that enhance income growth 
would be more effective in countries where the IGTIs are relatively small, namely about or less 
that one.

 If this study should convey a policy message, it is that policymakers, scholars, and the 
international community at large should be advised that the challenges of inequality are more 
important, not only to CAFTA-DR developing countries, but to other developing countries as 
well, than many of us previously thought and not something to be pushed aside.

Conclusions

 To summarize, reducing inequality in the short- and long-run is important for Costa Rica, 
the Dominican Republic, and Honduras, when holding domestic income growth constant.  
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 The results from the pressure to reduce inequality suggest that the number of 
extremely poor people in Costa Rica, the Dominican Republic, and Honduras could have been 
reduced more. However, if Honduras’s Gini index has been reduced by 1% per year, its total 
extreme poverty rate could have been reduced more over the last four decades, equivalent to 
thousands fewer people counted in extreme poverty. Reducing Honduras’s Gini index by 1% 
per year, and in many developing countries similar to Honduras, will have a greater impact on 
its extreme poverty than increasing its annual income growth by 1%.

 This means that extreme poverty reduction in developing countries can be greatly 
enhanced by distributional policies. The above evidence confirms that distribution is central to 
alleviating poverty. The evidence on dampening impacts has shown that income growth and 
better distribution are complementary, rather than competing objectives in poverty reduction. 
More equal distribution of income can promote income growth, whereas high inequality can 
slow it down. Therefore, reducing inequality can be doubly beneficial for the extreme poor.

 Distribution policies should be pursued (a) in developing countries where they 
eliminate redundant/dysfunctional inequalities, and (b) in developing countries where the 
effect of inequality on extreme poverty is greater than the effect of income growth. The 
relative importance of income growth and income distribution varies across countries. 
The income growth effect dominates in Costa Rica and Dominican Republic and in many 
developing countries with similar characteristics. However, in a significant number of cases, 
such as Honduras, small changes in distribution can have a very large effect on extreme poverty 
reduction.

 Relatively speaking, both the lack of knowledge of the determinants of inequality 
and the neglect of distribution issues in recent decades may indicate that there is untapped 
potential for reducing extreme poverty through distribution changes. Knowledge of the effects 
of non-income dimensions of inequality is very limited and the evidence somewhat anecdotal. 
Even the determinants of income inequality are also poorly understood. There is a need for 
further developing country-based research on the nature, extent, and determinants of various 
dimensions of inequality, and their effects on different dimensions of extreme poverty. With 
respect to data, however, we must not forget that in developing countries, only the national or 
official poverty numbers are the ones used for analysis and for targeting and monitoring policy 
or social program.
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