[image: image1]Re-Visiting the Role of Education on Poverty Through the Channel of Financial Inclusion: Evidence From Lower-Income and Lower-Middle-Income Countries

		ORIGINAL RESEARCH
published: 23 May 2022
doi: 10.3389/fenvs.2022.873652


[image: image2]
Re-Visiting the Role of Education on Poverty Through the Channel of Financial Inclusion: Evidence From Lower-Income and Lower-Middle-Income Countries
Zheng Shi1 and Md. Qamruzzaman2*
1Institute of Geography and Tourism, Baoding University, Baoding, China
2School of Business and Economics, United International University, Dhaka, Bangladesh
Edited by:
Cosimo Magazzino, Roma Tre University, Italy
Reviewed by:
Irina Tulyakova, Saint Petersburg State University, Russia
Tomas Kliestik, University of Žilina, Slovakia
* Correspondence: Md. Qamruzzaman, zaman_wut16@yahoo.com, orcid.org/0000-0002-0854-2600
Specialty section: This article was submitted to Environmental Economics and Management, a section of the journal Frontiers in Environmental Science
Received: 11 February 2022
Accepted: 19 April 2022
Published: 23 May 2022
Citation: Shi Z and Qamruzzaman M (2022) Re-Visiting the Role of Education on Poverty Through the Channel of Financial Inclusion: Evidence From Lower-Income and Lower-Middle-Income Countries. Front. Environ. Sci. 10:873652. doi: 10.3389/fenvs.2022.873652

For attaining sustainable economic development in the lower and lower-middle-income nations, the role of poverty reduction has been critically addressed along with the economic determents that manage poverty level which has accelerated the economic progress by ensuring the higher performance of other macrovariables including FDI inflows, financial development, trade openness, and human capital accumulation. The purpose of this study was to evaluate the role of education and financial inclusion in poverty reduction in lower and lower-middle-income countries for the period 1995–2018, with a panel of 68 nations. The study applied several econometrical tools, including a cross-sectional dependency test (CDS), panel unit root test, panel cointegration test, generalized methods of moment (GMM), and system-GMM. The CDS results confirmed the sharing of typical dynamics in research units. The test of stationarity detected variables was integrated after the first difference. A panel cointegration test documented the long-run association between education, financial inclusion, and poverty. The study documented that government investment in education positively assists poverty reduction, implying a negative association between them. Furthermore, the inclusion of the population into the formal financial system expedited the poverty reduction process that has access to formal financial benefits allowing earning opportunities and higher purchasing power, eventually supporting an increased standard of living. Directional causality tests revealed feedback hypothesis holds in explaining the nexus between education, financial inclusion, and poverty, i.e., [ED←→Poverty; FI←→Poverty]. For policy reform and restructuring, it is essential to pay considerable attention to development in education and access to the formal financial system because progress in education and finance has positive spillover effects on the aggregated economy.
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1 INTRODUCTION
Educational and physical endowments are crucial and significant components of human capital that enable people to be productive and increase their level of life. Human capital is necessary to efficiently use physical and natural resources, technology, and skills. The poverty reduction strategy document, which is one of the fundamental foundations of sustainable economic progress, has been held by developing countries (Singh and Chudasama, 2020). The objective of development or poverty eradication is impossible to achieve without human capital formulation, and human capital accumulation is heavily dependent on education and skill acquisition. In general, poverty refers to a situation in which a person or family cannot achieve the bare minimum requirements for survival in a particular community (Casserly, 2021). Appropriate food, potable water, suitable housing, health, education, transportation, and job are just a few of these fundamental necessities (Loayza and Raddatz, 2010). In developing nations, most of these necessities are decided by the market. Thus, the individual’s or household’s income or disposal resources always decide access to them. A family that does not earn enough money to meet the bare minimum of these fundamental demands in a particular society is consequently considered poor. Literature is abundant on economic and noneconomic ideas of poverty (Daw et al., 2011).
The progress of developing nations has surrounded several micro- and macro-phenomena with this note. Over the past decades, many issues have been discussed in various international gatherings, and poverty has emerged as the most detrimental factor for economic sluggishness. Macro-fundamental investigations, policy formulations, donor agencies’ contributions, and regional cooperation have been presented to achieve the unified goal of poverty reduction, especially in lower and lower-middle-income countries. Acknowledging the socioeconomic effects of poverty, many empirical studies have been performed by researchers to unleash the critical macro determinants that have played a decisive role in reducing poverty. As a result, several vital variables have established that those are critical in true means, such as investment in education (Tilak, 2002; Krueger and Malečková, 2003; Van der Berg, 2008; Augsburg, 2012; Serneels and Dercon, 2020), FDI (Magombeyi and Odhiambo, 2017; Magombeyi and Odhiambo, 2018; Ahmad et al., 2019), financial development (Jalilian and Kirkpatrick, 2002; Jalilian and Kirkpatrick, 2005; Azam et al., 2016; Ho and Iyke, 2017; Zahonogo, 2017; Saidu and Marafa, 2020), remittance (Ekanayake and Moslares, 2020; Musakwa and Odhiambo, 2020), financial inclusion, and microcredit expansion (Donou-Adonsou and Sylwester, 2016), among others.
Poverty is frequently linked to poor educational achievement and greater gender disparities in emerging nations (Filmer, 2000). Insufficient credit markets and low wages make it difficult to fund educational initiatives even when the benefits outweigh the expenses. Even after adjusting for income, parents with less education are less likely to educate their children. Parents with less education may value education less, have less academic ability, or be less able to offer supplementary inputs to learning. Furthermore, a lack of community resources in impoverished regions frequently leads to lower-quality schools, decreasing educational returns, and discouraging enrollment (Neto et al., 2022). Finally, in fragmented labor markets, the returns on education in impoverished, distant regions may be insufficient to deter educational investment (Brown and Park, 2002). Easy access to financial services in the economy has augmented the speed of economic development through financial development, human capital accumulation, efficient reallocation of economic resources, and investment. Furthermore, financial inclusion helps poor people foster their investment into productive investment and allows them to transform people into the workforce for the economy (Aghion and Bolton, 1997; Beck et al., 2007; Allen et al., 2016). In the state of financial inclusion, education has an important role in helping individuals access and use appropriate formal financial products. Lower levels of financial inclusion are associated with lower levels of financial literacy (Atkinson and Messy, 2013).
The destructive effects of poverty have lagged the economy to achieve the sustainable development goal (SDGs). Thus, over the past few years, especially developing nations have initiated several measures for lessening the process of poverty inclusion and eradication. Furthermore, a growing number of researchers and academicians have studied in exploring the key macro determinants that are responsible for poverty augmentation and reduction in the economy (Hatemi-J and Uddin, 2014; Borja, 2020; Saidu and Marafa, 2020; Aracil et al., 2021; Musakwa and Odhiambo, 2021). Considering the existing literature, several macro factors revealed their positive contribution, such as financial development, institutional quality, remittances, and investment in education, among others. The motivation of the study was to gauge the impact of investment in education on poverty reduction in the process of financial inclusion as meditating variable in the empirical model. The study considered panel data econometrical tools including panel unit root tests following Pesaran (2007), panel cointegration test following Pedroni (2004) and Westerlund (2007), variable coefficient elasticity was explored by implementing GMM (Arellano and Bond, 1991) and system-GMM estimation (Blundell and Bond, 1998), and directional causality with Toda–Yamamoto causality test. Study findings revealed that government investment in education and easy access to financial products and services positively assist in lessening the degree of poverty in the economy. It suggests that affordable education increases population enrollment into formal education and allows higher-earning possibilities, eventually reducing poverty. Moreover, access to financial benefits in the form of using the offered financial products and services in the formal financial institutions increases savings propensity among households, thus accelerating capital accumulation in the economy, eventually allowing households to bring them out of poverty with higher levels of consumption (Shen and Li, 2022).
The contribution of the study to the existing literature is as follows. First, the role of education in poverty elimination has been extensively investigated in the literature, especially for developing nations. According to the existing literature, researchers have been extensively considering “secondary years of schooling” as a proxy for education in empirical investigation with reference to measuring the education contribution in the empirical assessment. In this study, we have considered government investment in education as a proxy; the motivation for selecting this proxy is the possible linkage between educational investment and human capital development. It is because poverty reeducation is immensely guided by human capital accumulation. Second, the consideration of financial inclusion in the empirical assessment explores the role of easy access to financial products and services in managing the poverty level in the economy.
The remaining structure for the paper is as follows, apart from the Introduction in Section 1: A pertinent literature survey and a summary of that are exhibited in Section 2. Section 3 deals with variable definition and methodology of the study in detail. Empirical model estimation and interpretation is explained in Section 4, and finally, Section 5 contains the summary of the findings of the study with concluding remarks.
2 LITERATURE REVIEW AND THEORETICAL DEVELOPMENT
2.1 Nexus Between Education and Poverty
Developing nations have been significantly exposed to higher poverty levels with lower education facilities, implying that the incapacity to ensure substantial earnings due to knowledge-based skills eventually dragged households below the poverty level (Filmer, 2000; Serneels and Dercon, 2021). Furthermore, scarcity of economic resources in lower and lower-middle-income nations has detrimental impacts on education engagement and discourages enrollment in education. A growing number of empirical studies have advocated the positive effects of education on wealth creation by individuals and society, see Morgan and David (1963), Gregorio and Lee( 2002), Hofmarcher (2021), and Brunello et al. (2007). The proposition of education-led income has guided researchers in literature to investigate the hypothesis of investment in education which may reduce poverty in the economy. The nexus between education and poverty has been extensively investigated in empirical studies but has yet to establish conclusive evidence. This implies that two-line evidence was available in the literature: either a negative or neutral relationship between education and poverty. The first line of negative association that is an investment in education has augmented the speed of poverty reduction in the economy; in literature, a growing number of studies documented the said association, see, for instance, Tilak, (2002), Bonal (2007), Tilak (2007), Njong (2010), Awan (2011), and Thapa (2013). Thus, education is a critical instrument for preventing and alleviating poverty.
Bharit and Dhongde (2021) performed a study to explore insight into the impact of education and poverty reduction in the United States. The study utilized household survey data for the period 2018–2021. The study detected adverse statistically significant influences are running from education to poverty reduction in different states. Khan et al. (2019) studied the nexus between poverty and education by taking household data from central banks. A binary logistic regression test showed that education level reduces poverty, implying that education level has a significant negative connection with poverty.
Moreover, studies demonstrate that individuals with middle and above standard education are wealthier than those with primary or below standard education. Thus, it is said that greater education leads to higher income. Another study conducted by Lupeja and Gubo (2017) assessed the connection between secondary education and poverty alleviation in Tanzania. The study considered the human capital hypothesis, which states that secondary school helps people obtain jobs and reduce poverty by utilizing a cross-sectional survey to identify elementary and secondary school graduates in Mvomero District, Tanzania. The findings documented that secondary education in Tanzania may help reduce poverty by obtaining better employment and living more prosperous lives.
Arsani et al. (2020) conducted a study explaining the impact of education on poverty reduction and health by utilizing two-stage OLS. Study findings detected that the government initiatives for primary and secondary education development, assist in elucidating the level of poverty in the economy. Hofmarcher (2021) investigated the impact of education measured by schooling on poverty reduction in European countries. The study disclosed that years of schooling assist in reducing the poverty level and accelerating the scope of income generation, eventually supporting the enhancement of the standard of living. Furthermore, the study documented the positive role in increasing the supply of skilled workforce in the economy. The second line of empirical studies documented no effects of education on poverty reduction (Harber, 2002).
2.2 Nexus Between Financial Inclusion and Poverty
Financial inclusion (FI) promotes people’s ownership of transaction and savings accounts, payment facilities, credit, and remittances improving individual and family welfare by increasing entrepreneurial proclivities, women’s empowerment, education investment, and risk mitigation. The impact of FI on poverty in the contest for financial development can be observed directly and indirectly. Indirect influences, FI contributes to poverty reduction by increasing access to credit, insurance, and other financial services, which offer resources for everyday transaction requirements related to consumption, investment, and overall economic development (Rajan and Zingales, 1998). The indirect channel describes FI aids the poor over time by creating jobs and increasing government expenditure on health, education, and social protection (Abosedra et al., 2016).
Financial inclusion, achieved via microcredit to low-income families, is expected to help alleviate poverty, see, for example, Karlan and Zinman (2010) and Imai et al. (2014). Moreover, microcredit, a means of financial inclusion, has been shown to improve household income (Burgess et al., 2005), employment (BRUHN and LOVE, 2014), expenditures (Dupas and Robinson, 2013), and savings (Brune et al., 2016). Access to financial services such as microcredit may help families mitigate socioeconomic risk by empowering women, easing credit restrictions, purchasing essential inputs and assets, and assisting them in meeting some unexpected expenses on time (Kulb et al., 2016). Additionally, it empowers the poor to take control of their life and avoid less desired industrial employment and precarious wage labor by financing microbusinesses, increasing family income, and smoothing household consumption. This propoor objective is bolstered by Yunus’s Grameen Bank’s success in Bangladesh. Results demonstrate that financial inclusion may positively impact welfare, going beyond its financial advantages to the economy (Grohmann et al., 2018).
Financial inclusion seems to have become a policy priority in both emerging and developed economies, even though it was first seen as a means of relieving poverty and promoting economic growth (Onaolapo, 2015; Okoye, 2017). In empirical literate, the consensus is that economic growth is guided by strong financial development (Rajan and Zingales, 2003); as a result, most developing country governments have been promoting financial inclusion1 as a policy goal, especially for those who are ignored by formal sector institutions (Qamruzzaman et al., 2019). Promoting financial inclusion and financial literacy are obvious in the economy (Tambunan, 2015). Lack of financial knowledge results in excessive indebtedness, inefficient allocation of capital, the lack of clarity about the benefits of investment in productive activities, and the acquisition of assets or children’s education (Barua et al., 2016; Birochi and Pozzebon, 2016). On the other hand, the lack of information coupled with the limited penetration in the financial system encourages informal financial services (Zins and Weill, 2016).
Referring to the nexus between financial inclusion and poverty reduction, a growing number of studies in literature documented that the level of poverty has been reduced with easy access to the formal financial system. The study by Jalilian and Kirkpatrick (2002) established a positive association between financial services used by households with poverty reduction in 42 developing countries. Pradhan (2010) documented the positive association between financial inclusion and poverty reduction during 1951–2008 in India based on economic growth. Lal (2018) disclosed a positive impact running from financial inclusion to poverty reduction through cooperative banks during 2015 in India. Again, Inoue (2019a) shows that financial inclusion positively impacts poverty reduction in India’s public sector during 1973–2004. Koomson et al. (2020) indicate that financial inclusion positively correlates with poverty reduction based on financial inclusion indicators in Ghana during 2016–17. Nwankwo et al. (2013) discovered that the accessibility of microfinance, particularly in rural areas, benefits rural communities by offering loans for farming. Increasing the amount of agricultural output would increase the country’s per capita GDP and alleviate poverty.
The second line of conclusion that is adverse association sees, for instance, Manji (2010). Easy access to financial products and services (such as credit cards, ATMs, and internet banking) through the financial innovation adaption has detrimental consequences in a society that increases indebtedness and income inequality disparity (Lyons and Hunt, 2003). Demirgüç-Kunt et al. (2008) argued that increased financial exposure could exacerbate income disparity between beneficiaries and nonrecipients in the near term; thus, a more effective strategy would be to change the focus from improving money for the poor to improving finance for everyone. Furthermore, in a study, Inoue (2019a) established that financial inclusion have no impact on poverty reduction in the private sector of India during 1973–2004.
2.3 Motivation and Hypnotized Conceptual Model
The impact of poverty and key determinants of poverty level reduction has been extensively investigated. However, the study’s motivation is not to gauge the attributes of poverty reduction but rather to evaluate the impact of government investment in education and financial inclusion on poverty reduction by employing system-GMM estimation and directional causality through a non-Ganger causality test. The following hypotheses conceptual model is to be implemented for elasticity estimation and hypothesis testing: (see, Figure 1).
[image: Figure 1]FIGURE 1 | Conceptual and hypnotized model for hypothesis testing. H1: AB poverty Granger causes financial inclusion and vice-versa.
H2: AB: Poverty Granger causes education and vice-versa.
H3: AB: Education Granger causes control variables and vice-versa.
H4: AB: Financial inclusion Granger causes control variables and vice-versa.
H5: AB: Education Granger causes financial inclusion and vice-versa
H6: AB: Poverty Granger causes control variables and vice-versa.
2.4 Theoretical Development: The Interlinkage Between Education, Financial Inclusion, and Poverty
As a human condition, poverty has kept the vast majority of the world’s population from having the freedom to establish a good life for generations. Eighty-four percent of the world’s population was still living in abject poverty at the start of the 19th century (Bourguignon and Morrisson, 2002). From an initial focus on inter-personal income inequalities, development theory has gradually shifted its attention to the evaluation of specific groups, with a particular emphasis on the bottom of the income distribution. More and more studies have focused on the economic causes of poverty and its effects on individuals and society (Sachs, 2005). Due to a fragile industrialization process in densely urbanized areas, the intensity of poverty in LDCs has been exacerbated by very low wages and meager labor conditions, resulting from a slow and noninclusive growth process in advanced countries and more recently also of the progressive expulsion from the production of unskilled workers. A serious challenge to human survival in contemporary times is poverty, particularly in emerging countries. The millennium development agenda, which aims to cut poverty in half by 2015, demonstrates the worldwide commitment to guaranteeing humanity’s living standards. In all of its forms, education is one of the most important aspects in attaining long-term economic growth via human capital investment (Omoniyi, 2013).
Education lays the groundwork for poverty eradication and economic prosperity. It is the foundation upon which much of the residents’ economic and social well-being is constructed. Education is critical for economic efficiency and social consistency because it increases the value and efficiency of the labor force, so lifting the poor out of poverty. Education boosts the labor population’s total productivity and intellectual flexibility and enables a nation to compete in a global market defined by rapidly changing technology and manufacturing practices. Education promotes self-awareness, enhances life quality, and increases productivity and creativity, fostering entrepreneurship and technical developments. Furthermore, it performs critical responsibilities in ensuring economic and social growth, improving income distribution, and perhaps rescuing individuals from poverty.
Financial inclusion, defined as the use of formal financial services, is a characteristic of financial development that garnered considerable public and academic interest in the early 2000s, owing to study results linking poverty reduction to financial exclusion (Sharma, 2016; Kim et al., 2018; Makina et al., 2019). Financial inclusion entails providing people and companies with access to various appropriate financial services and inexpensive financial products that fulfill their requirements in transactions, payments, savings, credit, and insurance, among others. Formal financial inclusion begins with a deposit at a bank or other financial service provider. It continues with making and receiving payments and storing and saving money (Babajide et al., 2015). Additionally, financial inclusion entails easy access to credit from official financial institutions and the usage of insurance products that protect against financial hazards such as wildfire, earthquake, flood, or crop loss, among others (Seko, 2019).
It is considered that financial inclusion promotes economic development, hence eliminating poverty and inequality. Financial inclusion is demonstrated in the phenomena of financial penetration among the general population, easy access to credit, and the community’s use of financial services to support their company or occupation. Following that, the growth components are modified using a variety of metrics that describe the economic structure, including gross domestic product, unemployment, inflation, investment, infrastructure, population, and labor. Meanwhile, poverty and inequality are quantified using the proportion of the impoverished population relative to the overall population and the Gini index to measure income distribution disparity. Financial inclusion, compared to other variables or indicators, has a more customizable measurement approach based on the conceptualization of the three variables. It reflects the applicability of data in the field and emphasizes the simplicity of accessing financial services (Kim et al., 2018; Makina et al., 2019).
3 DATA AND METHODOLOGY OF THE STUDY
3.1 Model Specification
The motivation of the stud is to reinvestigate the role of government investment in education in reducing the poverty level by taking a panel of lower and lower-middle-income countries for the period 1995–2018 through the mediating effects of financial inclusion. By considering the empirical association, the following generalized empirical equation is to be tested to evaluate the effects of education on poverty reduction:
[image: image]
where Povt denotes the level of poverty, Edu explains the government investment in education, Fin_incl for financial inclusion, and the lists of control variables represented by X∗, the subscripts i denotes for cross-section and t for the time in the data set. After transformation with natural logarithm, the aforementioned Equation 1 can be reproduced for gauging the long-run association in empirical assessment in the following manner:
[image: image]
3.2 Variables Definition and Descriptive Statistics
The study utilized annualized data for 1995–2018 with a panel of 68 nations representing lower and lower-middle-income counties. All the data were extracted from the world development indicator (WDI) published by the World Bank (World Bank, 2021) and international financial statistics (IFS) published by the IMF (IMF, 2018). All the variables were transformed into a natural logarithm before empirical estimation. The descriptive statistics of research variables is displayed in Table 1. The mean value of poverty is 9.467 with a standard deviation of 10.734, indicating the range between -1.274 and 18.152. The maximum value of the poverty proxy is 63.600. The mean value of education is 4.161 with a standard of 1.939, suggesting the range of 2.231–6.0912. The maximum value of education is 13.219.
TABLE 1 | Descriptive statistics.
[image: Table 1]3.2.1 Poverty
Absolute poverty defines specified minimum levels of commodity bundles that remain constant throughout time, and people whose income or spending falls below these minimal criteria are deemed poor. On the other hand, relative poverty compares the well-being of individuals with the fewest resources to that of the rest of the society/country without necessarily stating a minimum criterion in terms of bundles of goods/services. Individuals (especially the destitute) must determine what they perceive to be a good or minimum sufficient level of life. Transitory poverty is fleeting, ephemeral, and brief in duration, while chronic poverty is long-term, persistent poverty with mostly structural reasons. Poverty measures include those that emphasize the prevalence, depth, and severity of poverty. The prevalence of poverty is often assessed by setting a poverty line. This line distinguishes the poor from the nonpoor; hence, how this line is drawn has a significant impact on our view of poverty and, potentially, the policies devoted to its elimination. The income per capita, real disposable income, and expenditure are often employed as poverty measures. However, spending is often preferred over income owing to the issue of income underreporting. In the empirical literature, poverty is measured by several variables, including the percentage of individuals with less than US$1.9 income per day (motaghi et al., 2020), the average income shortfall of a poor individual from the poverty line ($1.25 a day) (Naceur et al., 2016). For exploring in-depth insight regarding the nexus between education, financial inclusion, and poverty, study considered a list of three proxies of misusing poverty in the empirical assessment.
Financial inclusion can be defined as the related availability and the easiness of the financial service to everyone, including households and financial institutions, interaction with appropriate, affordable, and timely financial products and services. Financial inclusion vastly looks at the unbanked underbanked and directs sustainable financial services to society, especially in the rural area. More inclusive financial systems have been linked to stronger and more sustainable economic growth and development. Thus, achieving financial inclusion has become a priority for many countries across the globe. Referring to financial inclusion measures, the empirical literature has produced several indicators. However, in this study, we considered the financial inclusion index (see Table 2 for proxies for financial inclusion) rather than a single indicator.
TABLE 2 | Financial inclusion proxy and reference table.
[image: Table 2]The study applied principal component analysis (PAC) for constructing the financial inclusion index (FI, hereafter). The results of PCA are displayed in Table 3
TABLE 3 | Results of PCA analysis.
[image: Table 3]Apart from dependent and independent variables, the study considered a list of control variables extensively used in the study focusing on poverty reduction. Control variables include received personal remittances, foreign direct investment inflows, gross capital formation, and economic growth. The proxies of the respective variables are displayed in Table 4. All the variables were transformed into a natural logarithm before empirical estimation. An advantage of logarithmic transformation is that regression coefficients still have a simple interpretation in terms of multiplicative effects.
TABLE 4 | Variable definition and data sources.
[image: Table 4]3.3 Estimation Strategy With Econometric Methods
3.3.1 Cross-Sectional Dependency Test
The cross-section dependence test is critical in panel data empirical research, particularly when representative nations have similar economic features, such as emerging countries, growing economies, and transition countries. A similar economy is vulnerable to the impacts of any shock in other countries due to trade internationalization, financial integration, and globalization. Consequently, cross-sectional dependency analysis is often needed in empirical research using panel data. According to the existing literature number of CSD, tests have emerged and applied for detecting the presence of common dynamics in research units, such as LMBP, the test was offered by Breusch and Pagan (1980), and the test statistics can be deceived with the following equation:
[image: image]
where [image: image] [image: image] stands for dependent and independent variables and the subscript of t and i represent cross-section and period, respectively. Under the circumstance of larger cross-section units in the model, the LMBP test cannot handle the issue. Overcoming the present limitation Pesaran (2004) proposed the following modified Lagrange multiplier (CDLM) for examining cross-sectional dependency among research units:
[image: image]
The empirical model with larger N relative to T, CDlm estimation incapacity to manage this issue and resolve the limitation in CFlm, Pesaran (2006) offered the following CD test for the situation with larger N than T:
[image: image]
Finally, Pesaran et al. (2008) familiarized the improved version of the CDlm test known as the bias-adjusted LM test, and the test statistics can be derived using the following equation:
[image: image]
where k refers to the number of regresses, [image: image] and [image: image] specifies the mean and variance of [image: image], respectively.
3.3.2 Panel Unit Root Tests
The study performed several unit root tests to discover the properties of the variable, especially with cross-sectional dependency. Second-generation panel unit root tests introduced by Pesaran (2007), which are commonly known as CADF and CIPS and have been extensively utilized, see, for instance, Khan et al. (2018), Qamruzzaman et al. (2018), Jia et al. (2021), and Qamruzzaman (2021). The Dickey–Fuller sectional augmented statistics (CADF) can be expressed as:
[image: image]
where [image: image] and [image: image] stands for lagged level average and first difference operator for each cross-section, the CIPS unit root test displays in Equation 9.
[image: image]
where the parameter [image: image] explains the test statistics of CADF, which can be replaced in the following manner:
[image: image]
3.3.3 Panel Cointegration Test
The present research used several panel cointegration tests following Pedroni (2004), Pedroni (2001), and Kao (1999), and the bootstrap panel cointegration method developed by Westerlund (2007) to find the evidence of a long-run relationship between variables. The bootstrap panel cointegration technique is advantageous if each cross-section is composed of condensed time series. Because traditional methods do not take CD into account, they accept the null hypothesis of no cointegration even in the presence of CD. In order to generate the test statistics by implementing the panel cointegration test with an error correction environment, the following equation is to be considered:
[image: image]
The second step involves estimating the error correction parameter by executing the following equation:
[image: image]
The third step for panel statistics estimation:
[image: image]
[image: image]
3.3.4 GMM and System-GMM Estimation
To evaluate the elasticity of education and financial inclusion on poverty, the study employed generalized system methods of moments (SGMM, hereafter). The motivation behind selecting SGMM is that the conventional fixed effect estimator is not relievable and unbiased in the given situation where cross-sectional units are higher than the period (Nickell, 1981). The instrumental variables approach and generalized method of moments have been extensively used in literature. However, a certain limitation arises when dynamic panel autoregressive coefficient units are 0 which is the weak instrumental variable problem. To overcome the present limitation in instrumental variables estimator and GMM, the novel GMM was familiarized by Arellano and Bover (1995) and further development was initiated by Blundell and Bond (1998). This approach is capable of estimating reliability and consistency in all circumstance that is the issue of weak instruments, supports asymptotically, and relaxation from initial validation constraints.
The generalized specification of the system-GMM at a level and after the first difference is as follows:
[image: image]
Difference form:
[image: image]
3.3.5 Toda–Yamamoto Granger Causality Test
Finally, the study implements a non-Granger causality test following the causality framework offered by Toda and Yamamoto (1995) for exploring the directional association between government investment in education, financial inclusion, and poverty reduction. The proposed non-Granger causality test can resolve the existing problem with the conventional causality test. Conventional casualty tests are based on F-statistics and produce spurious outcomes with variable integration issues (Ganlin, 2021; Liu and Qamruzzaman, 2021; Muneeb, 2021; Yang et al., 2021). Toda and Yamamoto (1995) detect causal association with the modified Wald test to restrict a VAR(k) which is based on vector autoregressive approach at level (Q = Y + Kmax) with correct VAR order K and d extra lag, where d represents the maximum order of integration of data series:
[image: image]
4 MODEL ESTIMATION AND INTERPRETATION
The study begins with a preliminary assessment for detecting the presence of cross-sectional dependency by employing the proposed CSD test framework following Breusch and Pagan (1980), Pesaran (2004), Pesaran (2006), and Pesaran et al. (2008) with the null hypothesis of cross-sectional independence. The results of CSD tests are displayed in Table 5. It is apparent that all the test statistics are statistically significant at a 1% level, implying the rejection of the null hypothesis which alternatively confirmed the sharing of common dynamics among research units. Furthermore, slop of homogeneity was investigated by utilizing the proposed framework by Hashem Pesaran and Yamagata (2008), and test statistics disclosed heterogeneous properties in empirical estimation.
TABLE 5 | Results of CSD and heterogeneity test.
[image: Table 5]Next, variables’ stationary properties were evaluated by employing both first- and second-generation panel unit root tests. The results of first-generation unit root tests following Levin et al. (2002), Im et al. (2003), and Moon and Perron (2004) are reported in Table 6. With reference to test statistics: all the variables are stationary after the first difference, and neither of the variables were exposed to stationary after the second difference.
TABLE 6 | Results of the first-generation panel unit root test.
[image: Table 6]Furthermore, taking into account the presence of cross-sectional dependency, the study performed second-generation unit root tests proposed by Pesaran (2007), widely known as CADF and CIPS. The results of CADF and CIPS exhibits are shown in Table 7. Taking into account the test statistics of CADF and CIPS, it is apparent that all the variables are stationary after the first difference.
TABLE 7 | Results of second-generation unit root tests.
[image: Table 7]The long-run relationship between government expenditure on education, financial inclusion, and poverty reduction in lower and lower-middle-income countries was investigated through a panel cointegration test following Pedroni (2004), Pedroni (2001), Kao (1999), and Westerlund (2007). Table 8 displays the results of long-run association in empirical model estimation. Panel-A of the table reports that the Padroni cointegration test consists of eleven test statistics, according to the test statistics. Statistical significance suggests the rejection of the null hypothesis of noncointegration since the majority of the test statistics are statistically significant. The conclusion of the long-run cointegration in the empirical equation is valid for all three model execution. The results of the error correction-based panel cointegration test are displayed in the panel–B of Table 8. The study documents that the test statistics for group and panel are statistically significant at a 1% level, implying the confirmation of the cointegration association between education, financial inclusion, and poverty reduction.
TABLE 8 | Results of panel cointegration tests.
[image: Table 8]Before implementing target estimation, the study executed baseline model estimation with OLS, random effects and fixed effects models, and empirical output, and the results are displayed in Table 9. With reference to the target variables: education and financial inclusion. Findings of the study documented a negative statistically significant association with poverty reduction, and this relationship is valid for all three empirical assessments. The Hausman test statistics established baseline estimation with fixed effects OLS is efficient in deriving the variables elasticities on poverty. According to FE estimation, a 10% growth in government expenditure on educational development can decrease poverty by 2.61% in the model (Singh and Chudasama, 2020), and 2.21% in the model (Casserly, 2021), and 2.81%, respectively. Study findings suggest that government strategic investment in education positively assists society in eradicating and mitigating the vicious circle that is improving the standard of living and releasing from the poverty line. For financial inclusion impact on poverty reduction, the negative statistically significant linkage was detected, specifically the growth in unbanked population into formal financial system offers households and society for earning opportunity and increase the ability for future consumption with investment. Moreover, the effects of easy access to financial services and products motivate the population for savings propensity and increase purchasing power in the future, which eventually supports the household in releasing from the poverty level (Miao and Qamruzzaman, 2021; Zhuo and Qamruzzaman, 2021).
TABLE 9 | Results of OLS, fixed effects, and random effects.
[image: Table 9]The following section deals with model estimation with GMM and system-GMM estimation. Their results in Table 10 consist of panel for GMM output and panel B for system-GMM. Furthermore, the model (Singh and Chudasama, 2020) considered poverty measured by the poverty gap at $1.90 a day, the model (Casserly, 2021) with the poverty measured by the poverty gap at $3.20 a day, and the model (Loayza and Raddatz, 2010) poverty proxies by the poverty gap at $5.50 a day, respectively.
TABLE 10 | Results of GMM estimation.
[image: Table 10]For the nexus between education and poverty, with reference to empirical output with GMM estimation, the study documents statistically significant damaging effects running from government investment in education and poverty in all three model estimations. More precisely, a 10% increase in the level of education through government investment can result in decreasing the trend in the poverty gap by 1.066% in the model by Singh and Chudasama (2020), by 1.610% in the model by Casserly (2021), and 1.470% in the model by Loayza and Raddatz (2010). Furthermore, empirical model estimation with system-GMM, the study documented a negative statistically significant association in the model by Singh and Chudasama (2020) with a coefficient of -0.1472, in the model by Casserly (2021) with a coefficient of -0.2706, and in the model by Loayza and Raddatz (2010) with a coefficient of -0.1339. Study findings suggest that a 10% growth in government investment in education can augment the poverty reduction circumstance by 1.339–2.706% in three empirical model estimations. Study findings suggest that positive attitudes in educational investment in the economy augment the household capacity to increase their standard of living, thus eventually reducing the trend of poverty creation.
Regarding the nexus between financial inclusion and poverty, empirical estimation with GMM estimation revealed a negative statistically significant linkage. Specifically, a 10% development in financial inclusion that is more unbanked household’s inclusion into the formal financial system accelerate the level of poverty in the economy by 1.766% in the model by Singh and Chudasama (2020), by 1.771% in the model by Casserly (2021), and 3.133% in the model by Loayza and Raddatz (2010). Additionally, the elasticity of financial inclusion on poverty in the system-GMM documented a negative statistically significant linkage in all three assessments. Precisely, according to coefficients, a 10% growth in financial inclusion in the economy can result in decreasing the present state of poverty level by 1.217% in the model by Singh and Chudasama (2020), 1.377% in the model by Casserly (2021), and by 1.307% in the model by Loayza and Raddatz (2010), respectively. Study findings suggest that the inclusion of the unbanked population into the formal financial system open an avenue for earning opportunity capital accumulation for future investment and consumption, which eventually supports household and the economy in lessening the prospect of poverty inclusion. Study findings align with the existing literature works, see, for instance, Omar and Inaba (2020), Inoue (2019b), Mohammed et al. (2017), and Chibba (2009).
Moreover, regarding the impacts of control variables on poverty reduction, study findings documented a negative statistically significant association between personal remittance, inflows of foreign direct investment, and poverty reduction in all three model assessments. In contrast, positive statistically significant effects are running from gross capital formation and economic growth in lower and lower-middle-income countries.
Next, the study moved in detecting the directional association by performing a causality test following the no Granger causality framework offered by Toda and Yamamoto (1995) in the panel form. The causality test results are displayed in Table 11 with three output panels based on different poverty proxies. Considering the causality test, it is apparent that several causal effects are available among research units. The summary of directional casualties is presented in Table 12.
TABLE 11 | Results of the panel causality test following Toda–Yamamoto.
[image: Table 11]TABLE 12 | Summary of directional causalities in the empirical assessment.
[image: Table 12]With reference to the summary of the causality test, we found several directional associations among research units; however, we are focused on evaluating the causality between education, financial inclusion, and poverty reduction in lower and lower-middle-income countries. The causality test results documented the feedback hypothesis available in explaining the causality between investment in education and poverty reduction in lower and middle-income countries, which aligns with existing literature Citak and Duffy (2020). Furthermore, the bidirectional causality was found on poverty reduction and financial inclusion [Poverty←→FI], suggesting that the inclusion of the population into the formal financial system plays a role in reducing poverty by allowing higher capacity in future consumption.
5 DISCUSSION
The relationship between investment in education and poverty reduction has exposed a negative statistically significant association. It aligns with the existing literature, for instance, Khan et al. (2019) and Omar and Inaba (2020). People may enhance their health and productivity by obtaining a higher level of knowledge with better education. Education has always been a critical factor in determining an individual’s ability and capacity to perform. Moreover, higher capacity allows a higher degree of earning opportunity. Furthermore, education has the potential to break the vicious cycle of poverty and social marginalization, so improving the overall quality of life and social welfare for all people (Ustama, 2009). Increased household education will not only benefit production and income, but it may also increase productivity among other family members by encouraging them to become educated and trained. A household with a higher level of education is less likely to expose to risk, implying that the likelihood of poverty in the economy is substantially reduced when the householder has a higher degree of education. An increase in education for households may enhance the productivity of others in the family by encouraging them to acquire training and/or skills and positively impacting production and wages (Dietrich and Weber, 2018).
As education increases, impoverished people decrease since education equips individuals with knowledge and skills and leads to better earnings. Education directly reduces poverty by raising people’s earnings and allows access to basic needs to become simpler and decreasing human poverty. Furthermore, investment in education accelerated human capital development with greater national productivity which will eventually lead to a poverty-free economy (Fan et al., 2000).
Financial inclusion is a multifaceted term encompassing all aspects of financial growth by ensuring that all people have inexpensive access to and use basic formal financial services. Credit, savings, insurance, payments, and remittance facilities. Without access to financial services, people often turn to high-cost informal money sources; this financial exclusion very certainly has a disproportionately detrimental effect on low-income populations. As a result, financial inclusion is critical for relieving poverty and decreasing economic disparities within a nation. Regarding the nexus between financial inclusion and poverty reduction in lower and lower-middle-income countries, study established that financial inclusion plays a critical role in poverty reduction, implying the negative statistically significant influences running to poverty reduction activities. Study findings align with existing literature works such as Ozili (2020), Omar and Inaba (2020), Inoue (2019b), Mohammed et al. (2017), and Chibba (2009). Financial inclusion can improve the poor’s financial situation and level of life while also reducing income disparity (Beck et al., 2007). Brune et al. (2011) asserted that saving enables families to improve their ability to withstand financial shocks, smooth consumption, accrue assets, and invest in health and education. Access to financial services can break the cycle of poverty for the poor by instilling a saving culture and establishing efficient and low-cost payment methods (Dixit, 2017). Sanjaya (2014) discovered that financial inclusion via microcredit programs might significantly enhance the poor’s social and economic standing.
Moreover, financial services will help decrease family budget deficits and poverty by putting money in the hands of females, particularly those who are financially uneducated (Seng, 2020). Financial inclusion has moved from regional to global policy discussion since the new millennium. Equal economic development is a common strategy for many nations to implement financial inclusion. To promote sustainable development and enhance global welfare, the United Nations has established the objective of financial inclusion among the Millennium Development Goals (MDG) (Andriamahery and Qamruzzaman, 2021; Muneeb and Ayesha, 2022; Qamruzzaman, 2022).
6 CONCLUSION AND POLICY IMPLICATIONS
6.1 Conclusion
The motivation of the study is to investigate the nexus between government investments in education, financial inclusion, and poverty reduction in lower and lower-middle-income countries for the period 1995–2018 with a panel of 68 nations. The study employed several econometrical tools in evaluating the effects and determining the coefficients of education and financial inclusion on poverty reduction through system-GMM estimation and directional association documented with a non-Granger framework in panel form. The findings of the study are as follows: first, the results of the CSD test and slop of homogeneity established research units share some common dynamism among them, and the heterogeneous properties are available in variables. Second, the stationarity properties of variables were detected by utilizing both first- and second-generation panel unit root tests such as LLC test, IPM test, CADF, and CIPS. Study findings revealed that all the variables are stationary either at level or after the first difference. Neither variables are exposed to stationary after the second difference. Thirdly, the long-run association between education, financial inclusion, and poverty reduction was investigated by implementing a panel cointegration test following Pedroni (2004), Pedroni (2001), and Westerlund (2007). The test statistics of Pedroni and error correction-based cointegration test established a long-run association by rejecting the null hypothesis of noncointegration. Fourth, with reference to the empirical model estimation with system-GMM, it is evident that government investment in education and access to financial services positively reduces poverty in the economy. Fifth, the directional causality established the feedback hypothesis in explaining the relationship between education and poverty reduction [ED←→Poverty] and financial inclusion and poverty [FI←→Poverty].
6.2 Policy Implications
Even though poverty is a multidimensional phenomenon, it is often assessed in terms of economic characteristics such as income and consumption. In contrast, Amartya Sen’s capacity deprivation approach to poverty assessment defines poverty as an inability to obtain certain minimal capacities rather than a question of real income (Sen, 1976). It is important to consider this disparity between people’s wages and their inabilities since the translation of real money into actual capabilities varies depending on social contexts and individual attitudes. We propose the following policy implication for poverty eradication through financial inclusion and government investment in education by considering the empirical findings.
First, education-backed poverty alleviation policies that aim at helping registered poor households need to be more targeted, which is also a common issue for public policy. The researchers plan to further refine the theoretical concepts and policy standards of poverty alleviation through education in the next steps.
Second, every person has the right to education. To get an education, people must improve their skills and talents to comprehend lesson plans and academic ideas. Most studies on poverty have revealed a strong link between education and income. Educators at educational institutions must use proper teaching-learning approaches and instructional strategies. Similarly, students must arrange their learning approaches to obtain the required academic goals. The importance of education as a human right is used to analyze how education might assist the poor, underprivileged, and marginalized elements of society to improve their living situations.
Third, financial inclusion is crucial for inclusive growth and necessary for long-term economic growth and development. Using technology to its full potential is one of the most successful strategies for integrating unbanked people into the financial mainstream. Financial inclusion is defined as responsibly and sustainably providing people and companies with usable and cheap financial goods and services that suit their requirements–transactions, payments, savings, credit, and insurance.
Fourth, financial access makes daily life easier and assists families and companies in planning for anything from long-term objectives to unforeseen crises. Individuals who own accounts are more likely to utilize other financial services, such as credit and insurance, to establish and develop enterprises, invest in education or health, manage risk, and weather financial shocks, all of which may enhance their overall quality of life.
The present study is not out of limitation because sample selection, econometrical methodology implementation, and variables inclusion in the present study might result in a different interpretation. Thus, in terms of future research direction, we would like to postulate that the inclusion of remittance inflows and good governance could be an alternative means of empirical assessment.
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