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The motivation of the study is to explore the nexus tourism-led sustainable human capital development (HCD) in Brazil, Russia, India, China, and South Africa (BRICS) for the period 1984–2019. The study applied several econometrical techniques for exposing the empirical association between tourism and HCD, such as the conventional and structural break unit root test, the combined cointegration test, long-run and short-run coefficients detected through implementing the Augmented Autoregressive Distributed Lagged (AARDL), and directional causality by following Toda-Yamamoto with Fourier function. The unit-roots test established variables are integrated in mixed order, wherein variables are stationary at a level or after the first difference. The estimated test statistics from the combined cointegration test and AARDL confirmed the long-run association between tourism, gross capital formation, financial development, and HCD. Tourism revealed a positive and statistically significant tie with HCD in the long run. Moreover, the joint effects of interactive terms TOR*GCF and TOR*FD (TOR, GCF, and FD denoting tourism development, gross capital formation, and financial development, respectively) established a positive and statistically significant relationship with HCD. In addition, the causality test revealed the feedback hypothesis available between tourism and HCD in all sample countries except India. In conclusion, the role of tourism development is critically important for sustainable HCD in BRICS. Therefore, in case of a policymaking concern, it is inevitable to address the tourism issues with care for capitalizing on the benefits for tourism development.
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INTRODUCTION

Economic development and poverty alleviation need a significant investment in human capital. This is because human capital accumulation boosts labor productivity, enables technological innovation, raises capital returns, and makes growth more sustainable, all of which contribute to poverty alleviation and ensure sustainable development (Gibescu, 2010). Thus, human capital accumulation is seen as a critical production element in the economy's overall production function at the macro level. From a microeconomic standpoint, education boosts one's employment seeking ability and increases their earning capability (Xia et al., 2021). Thus, human capital is defined at the micro-level as the component of education that adds to an individual's labor productivity and profits while also serving as a critical component of company output (Haltiwanger et al., 1999). In other words, human capital refers to people's capacity and efficiency in transforming raw resources and capital into products and services, and the agreement is that these talents may be acquired via education (Bhagavatula et al., 2010). Thus, human capital development (HCD) is critical for growth on its terms, not only for its instrumental usefulness.

Considering the existing literature focusing on HCD, it is apparent that two vines of evidence were available: the role of HCD in various macro aspects and the critical determinants of HCD in the economy. From the growth contributory perspective, human capital has been placed in the apex position among the other macro fundamentals for economic growth (Gebrehiwot, 2014; Matthew et al., 2018; Qamruzzaman et al., 2020), financial development (Nik et al., 2013; Khan et al., 2020), poverty alleviation (Becker, 1994; Adekoya, 2018), income inequality (Lee and Lee, 2018; Scheyvens et al., 2021), and environmental sustainability (Ma et al., 2017; Ahmad et al., 2021), among others. According to existing literature, HCD is one of the key determinants of economic resource optimization and sustainable development (Trostel et al., 2002), which is because human capital accumulation is attributed to economic growth. Over the past decades, researchers, academicians, and policymakers have invested time and money in exploring the micro-macro factors that have been playing a critical role in HCD, and they have also been able to derive a few factors such as level of education (Son, 2010), inequality (Londoño and Bank, 1996; Quang Dao, 2008), trade openness, foreign direct investment (FDI) (Ardichvili et al., 2012), financial development, remittances, institutional quality, and economic growth (Adelakun, 2011). It is apparent that the economic growth attributes have linkage with HCD, which is investigated in the literature. However, the nexus tourism-led HCD has yet to investigate in empirical studies extensively. Thus, the intended purpose of this study is to explore fresh insight concerning the nexus between tourism-led HCDs in selected Brazil, Russia, India, China, and South Africa (BRICS) countries. It is firmly believed that study findings enhance the conceptual understating of exploring the role of tourism development for human capital accumulation and open an avenue for the policy strategic rethinking process in tourism development. The novelty of the study is as follows:

First, tourism-led economic development (Muslija et al., 2017; Aratuo et al., 2019; Pan and Dossou, 2020), financial development (Ohlan, 2017), capital flows, FDI, and environment (Mishra et al., 2019; Dogru et al., 2020) have been extensively investigated, but the role on HCD still remains untouched. For the first time, the role of tourism receipts has been investigated for HCD in BRICS nations with our best knowledge. We firmly believe that the study findings will open an avenue for the strategic decision-making process in the case of tourism development and expedite the present state of HCD in BRICS.

Second, the role of gross capital formation has been investigated and we have assessed the impacts on various macro-fundamental. However, with our best knowledge for the first time, the direct impact of gross capital formation on HCD has been investigated with the study and has tried to establish a bridge for fulfilling the existing research gap.

Third, the study has incorporated the interactive terms for evaluating the indirect effects of tourism on HCD through the channel of gross capital accumulation and financial development. According to existing literature, tourism positively influences gross capital formation (Po and Huang, 2008; Hüseyni et al., 2017) and financial development (Kumar, 2014; Shahbaz et al., 2019), especially in the long run. The interactive term explained the joint effects on target variables. Therefore, the finding of interactive terms on HCD can augment the capital accumulation through skills development in the population.

According to the combined cointegration test and Augmented Autoregressive Distributed Lagged (AARDL) estimation, the findings of this study established a long-run association between tourism, gross capital formation, financial development, and HCD in sample countries' estimation. Referring to the long-run association, especially from tourism, gross capital formation, and financial development with HCD, the study documented positive and statistically significant links between explanatory variables that tourism, gross capital formation, and financial development have with HCD in both the long-run and short-run. Furthermore, directional causality with Fourier-Toda-Yamamoto (TY) revealed the feedback hypothesis that bidirectional causality runs between tourism and HCD [TOR← → HCD], suggesting the importance of both factors in their respective development.

The remaining structure of the manuscript is as follows: Section Literature Review deals with the literature review and conceptual development for the study. Data and econometrical tools are displayed in Section Methodology and Data of the Study. Empirical model estimation and interpretation are reported in Section Estimation and Interpretation. Discussion of the study findings are reported in Section Discussion and the conclusion is available in Section Conclusion.



LITERATURE REVIEW

Since the advent of the growth model offered by Solow (1956), education has been seen as a significant driver of economic development. Even though education did not explicitly include in his development theory, the critical position of technology in his model gave momentum for the emphasis on education since a well-educated populace was required for technological innovation after all. Nelson and Phelps (1966) made the connection explicit in what they called “investment in humans,” wherein economy demands a skilled workforce for application and use of new technology, and education facilities enable the population to enrich their knowledge and skills, thereby boosting total factor productivity that drives economic expansion. According to new growth theories, such as those proposed by Lucas (1988), Romer (1990), and Mankiw et al. (1992), human capital accumulation through knowledge and skills development augment economic growth by improving labor productivity, promoting technological innovation and adaptation, and lowering fertility (Scheyvens et al., 2021).

Human capital is essential to economic development and poverty alleviation (Becker, 1995; Olopade et al., 2019). From a macroeconomic standpoint, human capital accumulation enhances economic productivity, enables technical breakthroughs, raises returns on capital, and makes growth more sustainable, which aids in poverty alleviation. Thus, human capital is a critical component of the macroeconomic production function. Micro-economically, education increases one's chances of finding work and increases earning potential. Thus, human capital is defined, at the microeconomic level, as the component of education that increases an individual's labor productivity and earnings while simultaneously serving as a vital component of business production. Human capital, in other words, refers to people's ability and efficiency in turning raw materials and capital into goods and services, and it is commonly believed that these qualities may be gained via the educational system. On the other hand, HCD is critical for development not just for its instrumental value but also for its intrinsic significance as a development target in and of itself.

Capital accumulation results in technological advancement in an economy, enhancing the advantages of large-scale manufacturing and increasing economic specialization (Ongo and Vukenkeng, 2014). Additionally, when capital development results in the efficient exploitation of natural resources and the construction of diverse businesses, income levels rise, allowing for the satisfaction of people's varied desires. As a result, it enhances residents' economic wellbeing and serves as a barometer of economic progress (Jena and Sethi, 2021). Furthermore, domestic capital accumulation enables a nation to achieve self-sufficiency and alleviates the weight of foreign debt. Inadequate domestic capital availability encourages nations to borrow money from another country for an extended period; it severely burdens future generations. As a result, the tax burden grows, and money leaves the economy through debt repayments. This indicates that only capital production results in independence from foreign help, a reduction in the weight of foreign debt, and self-sufficiency for the nation, which eventually accelerates the economy.

Capital formation has induced domestic aggregated output by promoting domestic trade liberalization, FDI inflows, and skills human resources development. Akobeng (2017) documented that gross capital formation in the economy assists in reducing the poverty level by allowing excess earning with grabbing investment opportunities, which eventually increase the speed of HCD. Gibescu (2010) advocated that gross capital formation plays a critical role in supplying the factors of production in the economy and in expediting economic growth toward sustainable development. The human element plays a role in economic development by increasing macroeconomic work volume and the quality of labor productivity, which is a synthetic expression of that work volume.

The study of Schumpeter (1911) opened the discussion on the role of financial markets in the economy with evidence that the finance-growth nexus is vital for economic sustainability. Several economists believe that financial markets are vital to economic growth because of the efficient financial intermediation, hence economic performance (Shaw, 1973; McKinnon, 1979; Levine, 1997), among others. Aziz and Duenwald (2002) outlined three ways financial development might affect economic growth. A well-developed financial market improves the efficiency of capital. Second, it enhances credit availability in the economy, and third, it lowers capital costs. It promotes effective financial intermediation between lenders and borrowers. Following then, an expanding body of literature began concentrating on people's living standards and wellbeing with the progress of financial development in the economy. Ranis (2004) found a link between HCD and rapid economic growth in his research. According to Sehrawat and Giri (2017), the financial sector and HCD are critical components of economic growth. The development of the financial industry in the absence of adequate human capital results in poor economic growth.

The studies conducted by De Gregorio (1996); Outreville (1999); Evans et al. (2002), and Papagni (2006) pioneered the study of the relationship between human capital and financial growth. Financial factors have a vital impact in boosting human capital in Pakistan. Broad money supplies have a significant impact on human development. However, a poor link between market capitalization and human capital was discovered. Similarly, Sethi et al. (2019) discovered that a higher rate of financial sector expansion and a big market size boost HCD in South Asia. Nik et al. (2013), on the other hand, investigated the link between human capital and financial growth in Iran. Because of the financial flows, they discovered an inverse link between both variables. The research investigated how inefficient banking channels, such as insufficient resource allocation, inadequate facilities, and so on, negatively impact human development.

Similarly, Hakeem and Oluitan (2012) discovered a detrimental impact of financial development on human capital in South Africa owing to their inefficient banking systems. On the other hand, some research found no substantial association between financial development and HCD (Hatemi and Shamsuddin, 2016). According to the existing nexus, human capital alongside financial growth revealed inconclusive evidence, suggesting the role of HCD in various economic structure, governmental practices, and institutional quality. HCD may help finance develop by closing knowledge gaps and rising demand for various financial products Hatemi and Shamsuddin (2016). Financial development is seen as vital as human capital contributing to economic progress. Arif and Khan (2019) have performed and studied for gauging the role of financial development on human capital accumulation in Pakistan for the period 1991–2016. Study findings documented that the financial institution's growth augmented HCD by releasing the effects of liquidity constraints and boosting technical skills development among the population. Another study conducted by Hakeem and Oluitan (2012) in South Africa study revealed that capital support with an efficient financial system allows both physical and HCD in the economy in the long run. Sehrawat and Giri (2017) underline that, when physical capital is paired with deficient human capital, economic development may be low. Only when finance is permitted to “do what finance can do” is physical capital anticipated to contribute to human capital. As a result, efficiency is boosted by redistributing buying power from low-return customers to high-return ones. Additionally, finance is anticipated to combat poverty by boosting income and, in the long term, through improving health and education (Yang et al., 2021). This is because investment in skill development and services and physical infrastructure that promote health and lifespan is critical.


Conceptual and Hypotheses Model for Hypothesis Testing

Existing literature has revealed growing evidence, focusing on two-directional studies. First, a group of researchers have investigated the role of HCD on fundamental macro growth, such as economic growth, trade openness, remittances, financial development, and others. Second, similar to this study, assessing the key determinants of HCD in the economy and revealing several factors have been the focus. The motivation of the current study is to gauge the role of tourism development in the process of human capital accumulation in BRICS. It is evident in literature that skilled human resource availability promotes tourism across the world, but when the economy is talking about HCD, the role of tourism has yet to be revealed in extensive empirical investigation. Furthermore, this study also intended to look into the joint effects of tourism and capital formation and tourism and FDI on HCD. The motivation for joint effects was also studied when it comes to empirical estimation for exploring the indirect effects of gross capital formation and FDI since researchers have documented that tourism boosts the gross capital formation and FDI. Considering the study's motivation, we propose the following conceptual model (Figure 1) for understanding and hypothesis development.


[image: Figure 1]
FIGURE 1. Conceptual model and hypothesis of the study.


The following hypothesis is to be tested in evaluating the directional causalities.

[image: image]: Tourism development Granger causes HCD and vice versa

[image: image]: Financial development Granger causes tourism development and vice versa

[image: image]: Gross capital formation Granger causes HCD and vice versa
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[image: image]: Tourism development Granger causes gross capital formation and vice versa.




METHODOLOGY AND DATA OF THE STUDY


Model Specification

The motivation of the study is to gauge the role of tourism on HCD in BRICS for the period 1980–2019 through the channel of capital formation and financial development. In investigating the nexus tourism-led HCD, BRICS has been chosen because tourism is an important area of cooperation among these countries. Cooperation in tourism increases people-to-people exchanges among the BRICS countries, leading to friendship fraternity and a better understanding of each other's culture and heritage. Furthermore, in recognizing the potential of tourism to contribute toward sustainable and socio-economic development, the 2013 BRICS eThekwini Declaration and Action Plan mentioned tourism as one of the new areas of cooperation to be explored by the BRICS countries. This was also reiterated in the Xiamen Declaration in 2017.

Taking into account the empirical nexus, the generalized model is as follows:

[image: image]

[image: image]

Equation (1) deals with the direct effects running from explanatory variables to dependent variables in the equation, but the interactive term incorporation in Equation (2) confirms to reveals both direct and indirect effects of tourism on HCD. The variables delimitation and data sources are displayed in Table 1.


Table 1. Variable definition and data sources.

[image: Table 1]


Variable Definitions and Descriptive Statistics


Human Capital Development

HCD is the process of enhancing human potential to achieve a healthy and knowledgeable life, a good quality of living, and the capacity to prosper (Becker and Gerhart, 1996). As previously said, HCD comprises the growth of human capability. The human development index (HDI) is a commonly used metric for assessing HCD. It is divided into three dimensions: education, health, and level of life.



Tourism

The term “tourism development” refers to a growth in the number of visitors visiting a nation over time. Increased tourist receipts are connected with tourism development. Tourism receipts are the sum of all expenditures made by visitors who visit a nation during a specific period:



Gross Capital Formation

Nwanna (1986) defined capital formation as the accumulation of both physical and intangible assets, such as plants, equipment, and machines, as well as intangible assets, such as high levels of education, health, and scientific knowledge. According to Kuznets (1955), domestic capital creation comprises additions to domestic structures, equipment, inventories, and additional capital expenditures. Capital accumulation is sometimes linked with earnings or savings, particularly tangible capital goods. Capital creation necessitates that a society or a nation devotes a portion of its existing economic activity to producing capital goods, such as tools and instruments, machinery and transportation infrastructure, and plant and equipment. In other words, it is the allocation of a portion of society's existing available resources to build the stock of capital goods to facilitate future increases in consumable output. Capital formation/accumulation is equivalent to investing in essence.



Financial Development

Financial development is an independent variable seen as a critical economic component. It is defined as the growth of the country's financial markets. A well-functioning financial system benefits the economy by enabling effective intermediation.



Foreign Direct Investment

The amount of FDI inflows is positively related to a country's economic development (Alfaro et al., 2004; Ajayi, 2006; Zhu et al., 2016; Ferdousi and Qamruzzaman, 2017). The need for skilled workers and qualified professionals to manage technical, managerial, and professional jobs has grown as FDI inflows have increased. The development of human capital is thus critical for sustainable social and economic development. FDI flows into emerging nations, and transition economies continue to grow at a breakneck pace. The primary reason for such nations receiving a disproportionate amount of FDI is their substantial investment in knowledge, which resulted in developing a trained labor force capable of embracing technical breakthroughs (Qamruzzaman et al., 2021). FDI is seen favorably by developing nations as a source of finance. Inadequate skills and training adversely affect FDI, reducing capital inflows to the host nation. Countries having a greater human capital pool attract a greater amount of FDI. The study of Gökmenoglu et al. (2018) advocated that FDI inflows accelerate the poverty allocation process by increasing the skilled workforce in the economy. Furthermore, Iamsiraroj and Ulubaşoglu (2015) documented that FDI inflows augmented HCD by increasing secondary school enrolment in the economy. In a nutshell, the literature suggested that FDI inflow has a positive effect on HCD across the world, which motivated us to incorporate FDI as a control variable in empirical estimation (Qamruzzaman et al., 2021).



Money Supply

In the empirical literature, the role of money supply in the economy has been investigated and documented, such as money supply led inflation, capital accumulation, both physical and human (Olanipekum and Akeju, 2013), economic growth (Doorasamy and Wilfred, 2020), and remittances (Kim, 2019). The study of Cover (1992) investigated the asymmetric effects of output level in the economy. The study documented that positive shocks in money supply increase output level, whereas adverse effects revealed negative shocks in the money supply. In the study of Ezeaku et al. (2018), it was postulated that money supply plays a deterministic role in industrial output acceleration through direct and indirect channels, that is, the optimal level of money supply control inflation and accelerate domestic trade expansion of financial development.

The motivation of the study is to investigate the role of tourism and gross capital formation on HCD in BRICS for the period 1980–2019. By taking into account the variables mentioned above, the following generalized Equation (1) is to be implemented to explore each variable's elasticity

[image: image]

with interactive term for joint effects

[image: image]

where HCD stands for human capital development, TOR for tourism development, GCF denotes gross capital formation, FD for financial developmen (FD*TOR) and (TOR*GCF) are interactive terms, and X denotes control variables that are FDI and money supply in the economy. E is the error term, and subscript t is the period. All the data were transformed into a natural log before empirical estimation.




Estimation Strategy


Unit Root Test

In empirical model estimation considering time series data, the properties of the variable assessments are critically essential for selecting the appropriate strategies for evaluating the nexus between dependent and explanatory variables (Meng et al., 2021). The study applied several unit root tests for evaluating the variable's stationarity properties, such as the Augmented Dickey-Fuller (ADF) test (Dickey and Fuller, 1979), the Philipps-Perron (P-P) test (Phillips and Perron, 1988), the Dickey-Fuller Generalized Least Square (DF-GLS) test (Elliott et al., 1996), the Kwiatkowski–Phillips–Schmidt–Shin (KPSS) test (Kwiatkowski et al., 1992), and the Zivor-Andrews (Z-A) test (Zivot and Andrews, 2002) for one structural break in the research unit.

The ADF test has investigated the stationary properties with a lagged difference form of target variable so that serial correlation can be addressed. The following system function is to be considered.

[image: image]

Elliott et al. (1996) extended the ADF test and used the DF-GLS test, performed based on ordinary least square (OLS). The stationary test through DF-GLS allows linear trend in assessment, which is as follows:

[image: image]

where [image: image] stands for de-trend data and σt stands for the white noise error term.

Kwiatkowski et al. (1992) familiarized the unit root test with the null hypothesis of stationary by implementing the following time series mode:

[image: image]
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where β0 and β1 explain the deterministic term in a constant form and a linear trend in Equation (7), whereas γt stands for the random walk factors in the estimation. Kwiatkowski et al. (1992) proposed the following Lagrange multiplier (LM) test statistics for stationary tests.

[image: image]

where [image: image] stands for residuals from OLS estimation and δ2 is the variance estimator, which may remove nuisance parameters from the asymptotic distribution of the LM statistics under the null hypothesis.




Bayer and Hacked Combined Cointegration Test

In investigating the long-run association in empirical assessment, the conventional cointegration was extensively used prior to the inception of the novel combined cointegration test. In some instances, the conclusion reached with different cointegration tests revealed inconclusive decisions. Therefore, the so-called Bayer-Hanck test was newly proposed by Bayer and Hanck (2013) by ensuring the power of cointegration test, with the unique aspect of generating a joint test-statistic for the null hypothesis of no cointegration based on Engle and Granger, Johansen, Peter Boswijk, and Banerjee tests. Since this new approach allows us to combine various individual cointegration test results to provide a more conclusive finding, it is also applied in this study to check the presence of a cointegrating relationship between tourism, gross capital formation, foreign direct investment, financial development, money supply, and HCD in BRICS nations.

The study implemented the cointegration test by following the framework proposed by Bayer and Hanck (2013), commonly known as the combined cointegration test. The proposed cointegration test consists of four conventional tests of cointegration familiarized by Engle and Granger (1987), Johansen (1991), Peter Boswijk (1994), and Banerjee et al. (1998), and with the null hypothesis of the no cointegration test, and the following Fishers' equation is considered in deriving the test statistics for detecting long-run association.

[image: image]

where PBDM, PBO, PJOH, and PEG stand for the significance levels of Engle and Granger (1987), Johansen (1991); Boswijk (1995), and Banerjee et al. (1998), respectively.




Augmented ARDL

In recent times, by investigating long-run association in empirical studies, the framework proposed by Pesaran known as ARDL was extensively applied to see (Qamruzzaman and Jianguo, 2018; Qamruzzaman et al., 2020; Qamruzzaman and Karim, 2020a,b). ARDL estimation possesses certain benefits over traditional cointegration tests, those are, (1) efficient estimation regardless of the study's sample size (Ghatak and Siddiki, 2001), (2) capability of handling mixed-order variable integration, and selecting appropriate lagged specifications for model stability and efficiency (Pesaran et al., 2001), and (3) unbiased estimation for both long-run and short-run elasticity (Banerjee et al., 1993) (see Table 2).


Table 2. The definition of null hypotheses for all three tests.

[image: Table 2]

Following Pesaran et al. (2001), the Equations (3) and (4) transformed into a generalized ADRL model for investigating the role of tourism on HCD through the channel of capital formation and financial development.

[image: image]
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where Δ indicates differencing of variables, while is the error term (white noise), and (t-1) is for the lagged period. Based on linear ARDL, the long-run coefficient were available from γ1 to γ5 and short-run coefficients were obtained from μ1to μ5 from each empirical model estimation. Long-run association between variables were tested following the F-test (Pesaran et al., 2001) and the lagged level of the dependent variable following the t-test, as suggested by and the lagged levels of the independent variable(s) following another additional F-test as suggested by McNown et al. (2018).

The study implemented the following equation with error correction terms to capture the short-run dynamics.

[image: image]
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Researchers used the Granger (1969) causality test to look into causal relationships between macroeconomic variables. However, structural discontinuities in the series are ignored by the Granger test and many other causality tests in the literature, including those by TY (Toda and Yamamoto, 1995). Enders and Jones (2016) demonstrated that incapacity to account for structural breaks leads to misspecification issues in the vector autoregression (VAR) model. As a result, deviations toward the erroneous rejection of the true null hypothesis arise. The Fourier-TY causality tests were developed by Nazlioglu et al. (2016) to compensate for this omission with the extension of the trigonometric term, and the VAR model can be reproduced in the following ways:

[image: image]

where α(t) explain the possible structural changes in the dependent variable (y), β1 stands for the coefficients, and εt stands for the white noise error term in the equation. The above Equation (13) can be transformed with Fourier functions for capturing the unknown structural changes in the following manner.

[image: image]

where k refers to the frequency, t denotes time trend, T shows the number of observations, and %_ and %_ measures the amplitude and displacement of the frequency. The null hypothesis for Fourier–TY test is no causality between variables (H0 : β1 = β2…………….βP = 0).




ESTIMATION AND INTERPRETATION


Unit Root Test

Detection of variable properties is one of the critical strategic decisions for appropriate selection of econometrical model; thus, we begin by implementing the test of stationery, the unit root test. The study implemented both conventional unit root test following Dickey and Fuller (1979), Phillips and Perron (1988), unit root following Kwiatkowski et al. (1992) and Elliott et al. (1996), as well as unit root test following Ng and Perron (2001) and unknown structural break unit root test following (Zivot and Andrews, 2002). The conventional unit root test displayed in Table 3 reveals that few variables are stationary at a level, but all the variables become stationary after the first difference; it was suggested that few variables can be used directly into the empirical estimation without derivation, but according to stationary test, some variables need to be derived with differential for empirical assessment. However, neither variables were exposed to stationary after the second difference. The conclusion is valid for all counties in the study samples.


Table 3. Results of conventional unit root test.

[image: Table 3]

The unit root test results with an unknown structural break are displayed in Table 4. According to test statistics, all the variables are stationary after first difference with one structural, particularly HCD, exposed stationary each with break year (optimal lag) for Brazil 2001(2), Russia 2014(1), India 2008(1), China 1999(1), and South Africa 2009(1).


Table 4. Results of unit root test with an unknown structural break.

[image: Table 4]

The following study moved to detect the long-run association in the empirical equation before implementing the target model by implementing the novel test of cointegration familiarized by Bayer and Hanck (2013). The result of the cointegration test is displayed in Table 5. It was found that all the test statistics of model [1] to [5] were higher than the offered critical value at a 5% level of significance, suggesting the long-run association available between HCD, TOR, GCF, FD, MS, and FDI in BRICS nations. Considering the novel cointegration test results, it is postulated that all the selected independent variables are critically important in ensuring sustainable HCD because the long-run association explained co-effects running between dependent and independent variables. Thus, any variations in any variables can be caused in either manner.


Table 5. Results of Bayer–Hacked combined counteraction test.

[image: Table 5]



Empirical Model Estimation With Equation (1)

Next, we moved to gauge the long-run association between remittances, financial development, cash flows, and HCD by performing the Equation (9). The long-run association under the augmented ARDL framework is displayed in Table 6. The study documented that the test statistics of Foverall, tDV, and FIDV are statistically significant at a 1% significance, suggesting the long-run cointegration between research units. The conclusion of long-run association in the empirical model is valid for all sample countries' estimations. Once the cointegration has been detected, the study evaluates the long-run and short-run magnfititutes of explanatory variables on HCD in BRICS nations.


Table 6. Augmented Autoregressive Distributed Lagged (AARDL) cointegration test.

[image: Table 6]

The empirical estimation results of the long-run and short-run coefficients are displayed in Table 7, with Panel A for long-run coefficients, panel B for short-run coefficients, and the residual diagnostic test for panel C. Referring to tourism effects on HCD, the study documented positive and statistically significant association in Brazil (a coefficient of 0.1728), in Russia (a coefficient of 0.1257), in India (a coefficient of 0.1713), in China (a coefficient of 0.1903), and in South Africa (a coefficient of 0.1751%). More precisely, a 10% growth in tourism development in terms of tourism receipts can result in augmenting the progress of the human capital accumulation process in BRICS nations by 1.728% in Brazil, 1.257% in Russia, 1.711% in India, 1.903% in China, and 1.751% in South Africa. The study findings suggest that continual inflows of tourism income in the economy can boost the speed of HCD and support sustainable economic growth. Our findings align with existing literature such as Ngoma and Ismail (2013). The short-run assessment has revealed a similar association line to the long-run assessment, that is positive and statistically significant. In the short run, a 10% growth in remittance receipts increases HCD by 1.02% in Brazil, by 0.93% in Russia, by 0.9365% in India, by 0.88% in China, and by 0.48% in South Africa. However, the short-run elasticities are less prominent compared with the long-run horizon.


Table 7. Results of long-run and short-coefficient with AARDL.

[image: Table 7]

The role of capital adequacy in capital formation in the economy boosts the present state of human capital accumulation, suggesting the positive and statistically significant association between capital formation and HCD in BRICS nations. In particular, a 10% growth in domestic capital formation in BRICS can increase the process of human capital accumulation by 0.911% in Brazil, 0.979% in Russia, 1.457% in India, 1.109% in China, and 1.556% in South Africa. While referring to short-run coefficients, the positive effects are from gross capital formation to HCD. However, the magnfititutes are more evident in the long-run compared with the short-run. Precisely, a 10% innovation in gross capital formation in the short-run accelerates the HCD process by 0.153% in Brazil, 0.104% in India, 0.125% in China, and 0.129% in South Africa, whereas negative linkage was revealed in Russia with a coefficient of −0.683%.

For nexus between financial development and HCD, the study established a positive and statistically significant association in the long run (short run) in Brazil with a coefficient of 0.1378 (0.0233), in Russia with a coefficient of 0.096 (0.0162), in India with a coefficient of 0.1427 (0.0058), in China with a coefficient of 0.1681 (0.097), and in South Africa with a coefficient of 0.0913 (0.0288). Long-run magnfititutes of financial development are evident in comparison to the short-run assessment. More precisely, a 10% further development in the financial system can accelerate the growth of human capital accumulation in the economy by 1.378% in Brazil, 0.96% in Russia, 1.427% in India, 1.681% in China, and 0.913% in South Africa.

The coefficient of error correction established negative and statistically significant at a 1% level of significance, suggesting that long-run convergence toward the equilibrium position. More precisely, due to explanatory variables shock in the short-run, the disequilibrium state can be rectified at a speed of 14.4% per period in Brazil, 12.12% per period in Russia, 15.84% per period in India, 36.2% per period in China, and 11.64% per period in South Africa. Furthermore, the study has implemented several residual diagnostic tests for confirming the model's internal consistency, robustness in estimation, and efficiency in managing residual (see Panel-C). Referring to residual diagnostic test statistics, it was revealed that empirical models are free from serial correlation, and normally distributed residuals have no issue for heteroskadacity.

Next, we gauge the long-run cointegration between remittances, financial development, cash flows, and HCD by performing Equation (10) with the interactive term: TOR*FDD, TOR*GCF for indirect effects of tourism through the channel of financial development and capital formation in the economy. The long-run association under the augmented ARDL framework is dispalyed in Table 8. The study documented that the test statistics of Foverall, tDV, and FIDV are statistically significant at a 1% significance, suggesting the long-run cointegration between research units. The conclusion of long-run association in the empirical model is valid for all sample countries' estimations. Once the cointegration has been detected, the study evaluates the long-run and short-run magnfititutes of explanatory variables on HCD in BRICS nations.


Table 8. AARDL cointegration with the interactive term.
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The results of long-run and short-run coefficients empirical estimation with interactive term is displayed in Table 9, with Panel A for long-run coefficients, Panel B for short-run coefficients, and Panel C for residual diagnostic test. Referring to tourism effects on HCD, the study documented positive and statistically significant association in Brazil (a coefficient of 0.0741), Russia (a coefficient of 0.0911), India (a coefficient of 0. 0694), China (a coefficient of 0.158), and South Africa (a coefficient of 0.1,227). More precisely, a 10% growth in tourism development in terms of tourism receipts can result in augmenting the progress of the human capital accumulation process in BRICS nations by 0.741% in Brazil, 0.911% in Russia, 0.694% in India, 1.58% in China, and 1.227% in South Africa. Study findings suggest that continual inflows of tourism income in the economy can boost the speed of HCD and support sustainable economic growth. The short-run assessment has revealed a mixed level of association, that is, positive and negative linkage with HCD, and all the coefficients are statistically. In particular, a 10% growth in remittance receipts in the short run results in increasing the HCD by 0.648% in India and 0.21% in South Africa, whereas tourism adversely causes HCD by 0.664% in Brazil, 0.945 in Russia, and 0.513% in China.


Table 9. Model estimation with an interactive term for indirect effects.
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Regarding the role of capital adequacy in human capital formation in the economy, the study has documented the positive tie with HCD in BRICS nations: Brazil (a coefficient of 0.1248), Russia (a coefficient of 0.1525), India (a coefficient of 0.0579), China (a coefficient of 0.0994), and South Africa (a coefficient of 0.1317). In particular, a 10% growth in domestic capital formation in BRICS can increase human capital accumulation by 1.248% in Brazil, 1.525% in Russia, 0.579% in India, 0.994% in China, and 1.317% in South Africa. Regarding short-run coefficients, the adverse effects run from gross capital formation to HCD in Brazil (a coefficient of −0.0243), Russia (a coefficient of −0.0689), India (a coefficient of −0.0426), and South Africa (a coefficient of −0.0086), whereas a positive and statistically significant connection was revealed in China (a coefficient of 0.126).

Referring to the association between financial development and HCD in BRICS nations, the study findings documented a positive and statistically significant tie between the measurement of financial development and HCD in the long run and mixed-effects revealed in the short run. In the long run, a 10% growth in the financial system can trigger the present state of HCD by 1.139% in Brazil, 1.646% in Russia, 1.357%, 1.231% in China, and 0.684% in South Africa. On the other hand, financial development in the short-run revealed positive and statistically significant association in China (a coefficient of 0.0425) and South Africa (a coefficient of 00728), whereas a negative and statistically significant association was found in Brazil (a coefficient of −0.0267), Russia (a coefficient −0.0562), and India (a coefficient −0.064). So, it is assumed that financial development has critical importance for sustainable HCD; thus, BRICS nations have to establish uniformity between financial policy formulation and HCD strategies in the economy.

Referring to the coefficients of interactive terms, that is, the indirect effects of tourism on HCD through the channel of financial development (TOR*FD) and capital formation (GCF*TOR), the study documented a positive and statistically significant connection between TOR*CF (TOR*FD) with HCD in the long run in Brazil with a coefficient of 0.051 (0.0938), in Russia with a coefficient of 0.0488 (0.0762), in India with a coefficient of 0.1796 (0.0527), in China with a coefficient of 0.0677 (0.0746), and in South Africa with a coefficient of 0.0248 (0.0297). For the short-run assessment, the study documented a mixed nature of association, that is, both positive and negative linkage were revealed, but the coefficients' elasticity is petty insignificant.

The speed of long-run disequilibrium correction due to short-run shocks is measured by the coefficient of the error correction term and has to be negative and statistically significant. More precisely, due to explanatory variables shock in the short run, the disequilibrium state can be rectified at a speed of 10.43% per period in Brazil, 8.94% per period in Russia, 15.98% per period in India, 17.47% per period in China, and 45.9% in South Africa. Furthermore, the study has implemented several residual diagnostic tests to confirm the model's internal consistency, robustness in estimation, and efficiency in managing residual (see panel-C). Referring to residual diagnostic test statistics, it is revealed that empirical models are free from serial correlation, and normally distributed residuals have no issue for heteroskadacity.

Next, the directional association in the empirical equation has been derived by implementing the novel TY causality test with the Fourier function familiarized by Enders and Jones (2016). The results of the causality test are displayed in Table 10. The study documented several directional causalities among the research units. However, considering the target association of tourism and HCD, the study documented feedback hypothesis that is bidirectional causality [TOR← → HCD] in all sample countries except India. The feedback hypothesis between tourism and HCD explained the complementary association between them; precisely, strategic decisions for tourism or HCD can be attributed to either side. Thus, it is suggested for the policy-making concern that, when formulating the macro policies focusing on tourism and human capital accumulation in BRICS nations, that both aspects receiving full attention needs to be ensured.


Table 10. Toda–Yamamoto Fourier causality test.
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DISCUSSION

Referring to tourism effects on HCD, the study established a positive and statistically significant association between them, suggesting the booster role of tourism receipts in the process of human capital accumulation, both in the long run and the short run. The positive and statistically significant linkage was confirmed in both models without the interactive term and with the interactive term. Our findings align with existing literature such as Ngoma and Ismail (2013) and Pu et al. (2021). Tourism development has the potential to boost human capital in many ways. First, it employs individuals employed in the industry and those who provide services to foreign visitors throughout their presence (Sinclair and Stabler, 2002; Jordan et al., 2016; Folarin et al., 2017). They could afford to obtain the necessities of life via their job, allowing them to live a respectable existence and extending their life expectancy. Second, tourism development generates cash for the government and provides extra financing for the government to subsidize health and educational services, making them affordable to a broad segment of the population and providing educational and health facilities. Moreover, our present study contradicts the study finding documented by KoŽić (2019) that revealed that tourism development subsidized the present state of HCD by reducing school enrolment in Croatia.

The nexus between financial development and human capital accumulation established a positive tie between them, suggesting that the development in the financial system played a positive role in contributing to human capital accumulation in BRICS. Our study findings are supported by the existing literature of Hakeem and Oluitan (2012) and Arif and Khan (2019). The financial industry's growth increases the efficiency of lending and the intermediation between lenders and borrowers. Improved financial market conditions also encourage labor division and innovation, boosting efficiency, competitiveness, and, eventually, innovating. Financial development, in theory, is just as important as HCD, and both contribute considerably to the economic progress. When physical capital is paired with inadequate human capital, economic development may be slow. Physical capital contributes to human capital only when finance is permitted to “perform what finance can do,” boosting efficiency by redistributing buying power from low-return consumers to high-return users. Finance combats poverty by raising income, and over time, finance alleviates poverty through improving health and education. This is accomplished via investment in skill development and services and physical infrastructure that promote health and longevity. Human and physical capital drive economic development endogenously and are critical components of economic growth (Sibel et al., 2015). While both are necessary for long-run development, physical capital accumulation occurs first, and human capital buildup occurs later (Laktionova et al., 2021).

Gross capital formation revealed a positive and statistically significant association with HCD in BRICS nations, suggesting that capital adequacy induces human development in the economy. Capital accumulation is comparable or necessary to a nation's physical capital stock being increased by investment in social and economic infrastructure. Gross fixed capital accumulation comprises gross domestic private investment and gross domestic public investment and result in the production of physical items (plants, equipment, and machinery, for example) and/or intangible assets (such as a high quality and level of education, health, scientific tradition, and research) in a nation. The study of Onyinye et al. (2017) argued that capital development might result in increased output and job prospects. He also emphasized that capital creation results in technological advancement, enabling large-scale production economies to be realized, enhancing specialization, or supplying machinery, tools, and equipment for the rising labor force. Moreover, capital production aided in eliminating market defects via the creation of economic and social overhead capital, breaking the vicious loop of poverty on both the demand and supply sides (Shuaib and Ndidi, 2015). Bakare (2011) advocated that capital formation affects a country's economic prosperity and contributes to satisfying the needs of an expanding population in a growing economy. It results in the appropriate exploitation of natural resources and the formation of diverse enterprises, increasing levels of growth and satisfying the diverse desires of the populace, and, eventually, results in increasing the population's standard of living and economic well-being, hence boosting human capital accumulation.



CONCLUSION

The motivation of the study is to gauge the role of tourism development on sustainable HCD in BRICS for the period 1984-2019. The study applied both conventional and unknown structural break unit root tests, the novel Bayer and Hanck (2013) combined cointegration test, the augmented ARDL test, offered by Sam et al. (2019), and directional causality by performing the causality test with Fourier function, familiarized by Nazlioglu et al. (2016). The key findings of the study are as follows:

First, the stationarity test with conventional and unknown structural break unit root tests revealed that all the variables were stationary either level or after the first difference but not after the second difference. Findings suggest that variables are integrated in mixed order, preferable for autoregressive distributed lagged implementation.

Second, the study implemented the novel combined cointegrated test offered by Bayer and Hanck (2013); the test statistics of all five models for BRICS are higher than the critical value offered at a 5% level of significance. Study findings suggest the long-run cointegration between tourism, financial development, gross capital formation, and HCD.

Third, empirical assessment with AARDL revealed long-run cointegration between tourism, gross capital formation, financial developer, and HCD in BRICS nations. In the long run, the coefficients of tourism, gross capital formation, and financial development are positive and statistically significant at a 1% level of significance, suggesting the contributory role toward sustainable HCD in BRICS. Furthermore, in the short run, the magnfititutes of tourism, gross capital formation, and financial development to HCD are positive and statistically significant but insignificant compared with long-run coefficients. The coefficient of joint effect, that is, the interactive terms are positive and statistically significant, implying the indirect effects of tourism through financial development and gross capital formation on HCD, especially in the long run.

Fourth, the directional causality with Fourier-TY, following Nazlioglu et al. (2016), documented the feedback hypothesis, that is, bidirectional causality running between tourism and HCD in all sample nations except in India.

Considering all the information revealed with the empirical assessment, we ended with the concluding remarks for further actions in developing and achieving sustainable HCD in BRICS nations. For maintaining sustainable HCD with the assistance of tourism, it is evident that policymakers have to put extra effort into boosting the progress of tourism development because the findings of the interactive term reveal the positive connection to HCD. HCD, according to literature, ensure a skilled workforce in the economy, that is, the transformation of the population into resources with the inclusion of technology and conceptualization development. Precisely, the population having both technical know-how and formal education, that is, population enrolment in schooling, can boost accumulating skilled human resources in the society. Furthermore, tourism inflows increase earning opportunities in the economy and support increasing present living standards. Thus, the capacity to avail education can be an alternative through which tourism can play a role in sustainable economic development in BRICS. Additionally, higher education plays a role in educational tourism, recognizing that “educational tours are an interesting site of study, first, because they are explicitly about learning, and second, because they provide an opportunity for universities to reach beyond their walls and directly teach members of the broader community.” It is asserted that universities can play a pivotal role in teaching ethics outside of the context of academic education by providing moral education that supplements professional skills and by using the entire world as a stage for pedagogy and that it is possible to increase the links between the university and the community by using mixed strategies, such as practical and experiential learning at a local level, and by exposing students to real life.

In other words, government policies for promoting tourism can increase financial activities in the financial system, suggesting that financial development and eventually financial progress allow HCD by offering opportunities, skills, and technological exposure in the economy. Financial inclusion helps tourist businesses and entrepreneurs to acquire institutional financing and bolster the resources necessary for tourism operations. Inextricably linked to innovation, access to financing contributes to economic development via increased productivity. Bank-based financial inclusion significantly enhances financial inclusion and contributes to faster economic development via inclusive growth in developing nations where bank-based financial systems are prevalent. Furthermore, financial inclusion through microfinance models lowers the cost of financial intermediation for borrowers, resulting in quicker economic growth. Tourism helps reduce poverty in developing nations, especially in the least developed countries, when people and small- and medium-sized enterprises (SMEs) active in the tourism industry have established access to financing in BRICS. Tourism development has revealed the sources of capital flows in the economy because the money flows from tourism receipts increase the capital adequacy in the economy and allow the population to earn extra by garbing the income scope available in the economy, which eventually promotes the prospects of human rights capital in the long run.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author/s.



AUTHOR CONTRIBUTIONS

JL: introduction, methodology, and first draft preparation. MQ: introduction, methodology, empirical model estimation, and final preparation. Both authors contributed to the article and approved the submitted version.



FUNDING

This research project has been funded by the Institute of Advanced Research (IAR) (Grant-IAR/2021/PUB/007).



ACKNOWLEDGMENTS

We would like to express our heartfelt gratitude and sincere thankfulness to the Editor-in-Chief for kind consideration in your world-renowned reputed journal. Furthermore, we also express gratitude to the esteemed reviewer for their time and effort in reviewing our submission and making valuable suggestions.



REFERENCES

 Adekoya, O. D. (2018). Impact of human capital development on poverty alleviation in Nigeria. Int. J. Econ. Manag. Sci. 7, 1–8. doi: 10.4172/2162-6359.1000544

 Adelakun, O. J. (2011). Human capital development and economic growth in Nigeria. Eur. J. Business Manag. 3, 29–38.

 Ahmad, M., Ahmed, Z., Yang, X., Hussain, N., and Sinha, A. (2021). Financial development and environmental degradation: do human capital and institutional quality make a difference? Gondwana Res. 105, 299–310. doi: 10.1016/j.gr.2021.09.012

 Ajayi, S. I. (2006). “FDI and economic development in Africa, in ADB/AERC international conference on accelerating Africa's development five years into the 21st century,” in The ADB/AERC International Conference in Accelerating African Development (Tunis), November, 22–24.

 Akobeng, E. (2017). Gross capital formation, institutions and poverty in Sub-Saharan Africa. J. Econ. Policy Reform 20, 136–164. doi: 10.1080/17487870.2015.1128833

 Alfaro, L., Chanda, A., Kalemli-Ozcan, S., and Sayek, S. (2004). FDI and economic growth: the role of local financial markets. J. Int. Econ., 64, 89–112. doi: 10.1016/S0022-1996(03)00081-3

 Aratuo, D. N., Etienne, X. L., Gebremedhin, T., and Fryson, D. M. (2019). Revisiting the tourism-economic growth nexus: evidence from the United States. Int. J. Contemp. Hospit. Manag. 31, 3779–3798. doi: 10.1108/IJCHM-08-2018-0627

 Ardichvili, A., Zavyalova, E., and Minina, V. (2012). Human capital development: comparative analysis of BRICs. Eur. J. Training Dev. 36, 213–233. doi: 10.1108/03090591211204724

 Arif, I., and Khan, L. (2019). The role of financial development in human capital development: an evidence from Pakistan. Pak. J. Commerce Soc. Sci. 13, 1029–1040.

 Aziz, J., and Duenwald, C. (2002). Growth-Financial Intermediation Nexus in China. International Monetary Fund. Available online at: https://EconPapers.repec.org/RePEc:imf:imfwpa:02/194 (accessed September 21, 2020).

 Bakare, A. (2011). A theoretical analysis of capital formation and growth in Nigeria. Far East J. Psychol. Business. 3, 11–24.

 Banerjee, A., Dolado, J., and Mestre, R. (1998). Error-correction mechanism tests for cointegration in a single-equation framework. J. Time Series Anal. 19, 267–283. doi: 10.1111/1467-9892.00091

 Banerjee, A., Dolado, J. J., Galbraith, J. W., and Hendry, D. (1993). Co-integration, error correction, and the econometric analysis of non-stationary data. OUP Catal. doi: 10.1093/0198288107.001.0001

 Bayer, C., and Hanck, C. (2013). Combining non-cointegration tests. J. Time Series Anal. 34, 83–95. doi: 10.1111/j.1467-9892.2012.00814.x

 Becker, B., and Gerhart, B. (1996). The impact of human resource management on organizational performance: progress and prospects. Acad. Manag. J. 39, 779–801. doi: 10.5465/256712

 Becker, G. S. (1994). Human Capital Development and Poverty Alleviation. Washington, DC: World Bank development staff.

 Becker, G. S. (1995). Human Capital and Poverty Alleviation. Washington, DC: World Bank Human Resources Development and Operations Policy Washington.

 Bhagavatula, S., Elfring, T., Van Tilburg, A., and Van De Bunt, G. G. (2010). How social and human capital influence opportunity recognition and resource mobilization in India's handloom industry. J. Business Ventur. 25, 245–260. doi: 10.1016/j.jbusvent.2008.10.006

 Boswijk, H. P. (1995). Efficient inference on cointegration parameters in structural error correction models. J. Econ. 69, 133–158. doi: 10.1016/0304-4076(94)01665-M

 Cover, J. P. (1992). Asymmetric effects of positive and negative money-supply shocks*. Quart. J. Econ. 107, 1261–1282. doi: 10.2307/2118388

 De Gregorio, J. (1996). Borrowing constraints, human capital accumulation, and growth. J. Monetary Econ. 37, 49–71./02/01/ 1996. doi: 10.1016/0304-3932(95)01234-6

 Dickey, D. A., and Fuller, W. A. (1979). Distribution of the estimators for autoregressive time series with a unit root. J. Am. Stat. Assoc. 74, 427–431. doi: 10.1080/01621459.1979.10482531

 Dogru, T., Bulut, U., Kocak, E., Isik, C., Suess, C., and Sirakaya-Turk, E. (2020). The nexus between tourism, economic growth, renewable energy consumption, and carbon dioxide emissions: contemporary evidence from OECD countries. Environ. Sci. Pollut. Res. 27, 40930–40948. doi: 10.1007/s11356-020-10110-w

 Doorasamy, M., and Wilfred, A. G. (2020). Monetary policy, human capital and productivity in South Africa: an empirical analysis. Acta Univ. Danubius. Econ. 16, 284–307.

 Elliott, G., Rothenberg, T. J., and Stock, J. (1996). Efficient tests for an autoregressive unit root. Econometrica 64, 813–36. doi: 10.2307/2171846

 Enders, W., and Jones, P. (2016). Grain prices, oil prices, and multiple smooth breaks in a VAR. Stud. Nonlinear Dyn. Econ. 20, 399–419. doi: 10.1515/snde-2014-0101

 Engle, R. F., and Granger, C. W. (1987). Co-integration and error correction: representation, estimation, and testing. Econometrica. 55, 251–276. doi: 10.2307/1913236

 Evans, D., Green, C. J., and Murinde, V. (2002). Human capital and financial development in economic growth: new evidence using the translog production function. Int. J. Fin. Econ. 7, 123. doi: 10.1002/ijfe.182

 Ezeaku, H. C., Ibe, I. G., Ugwuanyi, U. B., Modebe, N., and Agbaeze, E. K. (2018). Monetary policy transmission and industrial sector growth: empirical evidence from Nigeria. Sage Open 8, 2158244018769369. doi: 10.1177/2158244018769369

 Ferdousi, F., and Qamruzzaman, M. (2017). Export, import, economic growth, and carbon emissions in bangladesh: a granger causality test under VAR (Restricted) environment. Manag. Cities Regions 79. doi: 10.5772/intechopen.70782

 Folarin, P., Oladipupo, E., Ajogbeje, K., and Adeniyi, O. (2017). Does tourism development contribute to human capital development in Africa? Tourism Int Interdiscipl J. 65, 314–329.

 Gebrehiwot, K. G. (2014). The impact of human capital development on economic growth in Ethiopia: evidence from ARDL Approach to Co-Integration. Am. J. Trade Policy 1, 127–136. doi: 10.18034/ajtp.v1i3.374

 Ghatak, S., and Siddiki, J. U. (2001). The use of the ARDL approach in estimating virtual exchange rates in India. J. Appl. Stat. 28, 573–583. doi: 10.1080/02664760120047906

 Gibescu, O. (2010). Does the gross fixed capital formation represent a factor for supporting the economic growth? Available online at: https://mpra.ub.uni-muenchen.de/50135/ (accessed October 29, 2020).

 Granger, C. W. J. (1969). Investigating causal relations by econometric models and cross-spectral methods. Econometrica 37, 424–438. doi: 10.2307/1912791

 Gökmenoglu, K., Apinran, M. O., and Taşpinar, N. (2018). Impact of foreign direct investment on human development index in Nigeria. Business Econ. Res. J. 9, 1–14. doi: 10.20409/berj.2018.90

 Hakeem, M., and Oluitan, O. (2012). Financial development and human capital in South Africa: a time-series approach. Res. Appl. Econ. 4, 18. doi: 10.5296/rae.v4i3.1498

 Haltiwanger, J. C., Lane, J. I., and Spletzer, J. (1999). Productivity differences across employers: the roles of employer size, age, and human capital. Am. Econ. Rev. 89, 94–98. doi: 10.1257/aer.89.2.94

 Hatemi, J. A., and Shamsuddin, M. (2016). The causal interaction between financial development and human development in Bangladesh. Appl. Econ. Lett. 23, 995–998./09/21 2016. doi: 10.1080/13504851.2015.1128066

 Hüseyni, I., Doru, Ö., and Tunç, A. (2017). The effects of tourism revenues on economic growth in the context of neo-classical growth model: in the case of Turkey. Ecoforum J. 6, 23–37.

 Iamsiraroj, S., and Ulubaşoglu, M. A. (2015). Foreign direct investment and economic growth: a real relationship or wishful thinking? Econ. Modell. 51, 200–213. doi: 10.1016/j.econmod.2015.08.009

 Jena, N. R., and Sethi, N. (2021). Foreign capital and growth nexus revisited: empirical evidence from South Asian countries. Transnatl. Corporat. Rev. 13, 269–292./07/03 2021. doi: 10.1080/19186444.2020.1862602

 Johansen, S. (1991). Estimation and hypothesis testing of cointegration vectors in gaussian vector autoregressive models. Econometrica 59, 1551–1580. doi: 10.2307/2938278

 Jordan, P., Havadi-Nagy, K. X., and Maroşi, Z. (2016). Tourism as a driving force in rural development: comparative case study of Romanian and Austrian villages. Tourism Int. Interdiscipl. J. 64, 203–218.

 Khan, Z., Hussain, M., Shahbaz, M., Yang, S., and Jiao, Z. (2020). Natural resource abundance, technological innovation, and human capital nexus with financial development: a case study of China. Resour. Policy. 65, 101585. doi: 10.1016/j.resourpol.2020.101585

 Kim, J. (2019). The impact of remittances on exchange rate and money supply: does openness matter in developing countries? Emerg. Markets Fin. Trade. 55, 3682–3707. doi: 10.1080/1540496X.2018.1547963

 KoŽić, I. (2019). Can tourism development induce deterioration of human capital? Ann. Tourism Res. 77, 168–170./07/01/ 2019. doi: 10.1016/j.annals.2018.12.018

 Kumar, R. R. (2014). Exploring the role of technology, tourism and financial development: an empirical study of Vietnam. Qual. Quant. 48, 2881–2898./09/01 2014. doi: 10.1007/s11135-013-9930-5

 Kuznets, S. (1955). “International differences in capital formation and financing,” in Capital Formation and Economic Growth (Washington DC: Princeton University Press), 19–111.

 Kwiatkowski, D., Phillips, P. C., Schmidt, P., and Shin, Y. (1992). Testing the null hypothesis of stationarity against the alternative of a unit root: how sure are we that economic time series have a unit root? J. Econometr. 54, 159–178. doi: 10.1016/0304-4076(92)90104-Y

 Laktionova, O., Koval, V., Savina, N., and Gechbaia, B. (2021). The models of matching financial development and human capital in national economy. Bull. Georg. Natl. Acad. Sci. 15. https://r.donnu.edu.ua/handle/123456789/1716

 Lee, J.-W., and Lee, H. (2018). Human capital and income inequality. J. Asia Pac. Econ. 23, 554–583. doi: 10.1080/13547860.2018.1515002

 Levine, R. (1997). Financial development and economic growth: views and agenda. J. Econ. Literat. 35, 688–726.

 Londoño, J. L., and Bank, W. (1996). Poverty, Inequality, and Human Capital Development in Latin America, 1950-2025. Washington DC: The World Bank. doi: 10.1596/0-8213-3630-4

 Lucas, R. (1988). On the mechanics of economic development. J. Monetary Econ. 22, 3–42. doi: 10.1016/0304-3932(88)90168-7

 Ma, Z., Bauchet, J., Steele, D., Godoy, R., Radel, C., and Zanotti, L. (2017). Comparison of direct transfers for human capital development and environmental conservation. World Dev. 99, 498–517. doi: 10.1016/j.worlddev.2017.05.030

 Mankiw, N. G., Romer, D., and Weil, D. N. (1992). A contribution to the empirics of economic growth. Quart. J. Econ. 107, 407–437. doi: 10.2307/2118477

 Matthew, O. A., Ede, C. U., Osabohien, R., Ejemeyovwi, J., Fasina, F. F., and Akinpelumi, D. (2018). Electricity consumption and human capital development in Nigeria: Exploring the implications for economic growth. Int. J. Energy Econ. Policy 8, 8.

 McKinnon, R. I. (1979). Foreign trade regimes and economic development: a review article. J. Int. Econ. 9, 429–452. doi: 10.1016/0022-1996(79)90037-0

 McNown, R., Sam, C. Y., and Goh, S. K. (2018). Bootstrapping the autoregressive distributed lag test for cointegration. Appl. Econ. 50, 1509–1521. doi: 10.1080/00036846.2017.1366643

 Meng, L., Qamruzzaman, M., and Adow, A. H. E. (2021). Technological adaption and open innovation in SMEs: an strategic assessment for women-owned SMEs sustainability in Bangladesh. Sustainability. 13, 2942. doi: 10.3390/su13052942

 Mishra, P., Rout, H. B., and Kestwal, A. K. (2019). Tourism-energy-environment-growth Nexus: Evidence from India. J. Environ. Manag. Tourism 10, 1180–1191.

 Muslija, A., Satrovic, E., and Erbaş, C. Ü. (2017). Panel analysis of tourism-economic growth Nexus. Uluslararasi Ekono. Araştirmalar Dergisi 3, 535–545.

 Narayan, K. (2005). The saving and investment nexus for China: evidence from cointegration tests. Appl. Econ. 37, 1979–1990. doi: 10.1080/00036840500278103

 Nazlioglu, S., Gormus, N. A., and Soytas, U. (2016). Oil prices and real estate investment trusts (REITs): gradual-shift causality and volatility transmission analysis. Energy Econ. 60, 168–175. doi: 10.1016/j.eneco.2016.09.009

 Nelson, R. R., and Phelps, E. S. (1966). Investment in humans, technological diffusion, and economic growth. Am. Econ. Rev. 56, 69–75.

 Ng, S., and Perron, P. (2001). Lag length selection and the construction of unit root tests with good size and power. Econometrica 69, 1519–1554. doi: 10.1111/1468-0262.00256

 Ngoma, L., and Ismail, N. W. (2013). Do migrant remittances promote human capital formation? Evidence from 89 developing countries. Migr. Dev. 2, 106–116. doi: 10.1080/21632324.2013.786883

 Nik, H., Nasab, Z., Salmani, Y., and Shahriari, N. (2013). The relationship between financial development indicators and human capital in Iran. Manag. Sci. Lett. 3, 1261–1272. doi: 10.5267/j.msl.2013.02.020

 Nwanna, G. I. (1986). The contribution of foreign direct investment to exports. Inter. Econ. 21, 277–282. doi: 10.1007/BF02925173

 Ohlan, R. (2017). The relationship between tourism, financial development and economic growth in India. Fut. Business J. 3, 9–22./06/01/ 2017. doi: 10.1016/j.fbj.2017.01.003

 Olanipekum, B., and Akeju, F. (2013). Money supply, inflation and capital accumulation in Nigeria. J. Econ. Sust. Dev. 4, 173–182.

 Olopade, B. C., Okodua, H., Oladosun, M., and Asaleye, A. J. (2019). Human capital and poverty reduction in OPEC member-countries. Heliyon 5, e02279./08/01/ 2019. doi: 10.1016/j.heliyon.2019.e02279

 Ongo, E. N., and Vukenkeng, A. W. (2014). Does gross capital formation matter for economic growth in the CEMAC sub-region? Euroeconomica, 33, 79–88.

 Onyinye, N. G., Idenyi, O. S., and Ifeyinwa, A. C. (2017). Effect of capital formation on economic growth in Nigeria. Asian J. Econ. Business Account. 5, 1–16. doi: 10.9734/AJEBA/2017/36075

 Outreville, J. F. (1999). Financial Development, Human Capital and Political Stability. Geneva: Citeseer.

 Pan, X. M., and Dossou, T. A. M. (2020). The relationship between tourism and sustainable economic growth in the Republic of Benin. Curr. Issues Tourism 23, 785–794. doi: 10.1080/13683500.2019.1676206

 Papagni, E. (2006). Household borrowing constraints, fertility dynamics, and economic growth. J. Econ. Dyn. Control 30, 27–54. doi: 10.1016/j.jedc.2004.10.003

 Penn World Table version 10.0. (2021). Human Capital Index.

 Pesaran, M. H., Shin, Y., and Smith, R. J. (2001). Bounds testing approaches to the analysis of level relationship. J. Appl. Econometr. 16, 289–326. doi: 10.1002/jae.616

 Peter Boswijk, H. (1994). Testing for an unstable root in conditional and structural error correction models. J. Econometr. 63, 37–60. doi: 10.1016/0304-4076(93)01560-9

 Phillips, P. C. B., and Perron, P. (1988). Testing for a unit root in time series regression. Biometrika 75, 335–346. doi: 10.1093/biomet/75.2.335

 Po, W-. C., and Huang, B-. N. (2008). Tourism development and economic growth–a nonlinear approach. Phys. A Stat. Mech. Applic. 387, 5535–5542. doi: 10.1016/j.physa.2008.05.037

 Pu, G., Qamruzzaman, M., Mehta, A. M., Naqvi, F. N., and Karim, S. (2021). Innovative finance, technological adaptation and SMEs sustainability: the mediating role of government support during COVID-19 pandemic. Sustainability 13, 9218. doi: 10.3390/su13169218

 Qamruzzaman, M., and Jianguo, W. (2018). SME financing innovation and SME development in Bangladesh: an application of ARDL. J. Small Business Entrepreneurship 31, 521–545. doi: 10.1080/08276331.2018.1468975

 Qamruzzaman, M., and Karim, S. (2020a). Do remittance and financial innovation causes stock price through financial development: An application of the nonlinear framework. Fourrages. 242, 38–68.

 Qamruzzaman, M., and Karim, S. (2020b). Nexus between economic voaltility, trade opennes and FDI: an application of ARDL, NARDL and asymmetric causalty. Asian Econ. Fin. Rev. 10, 790–807. doi: 10.18488/journal.aefr.2020.107.790.807

 Qamruzzaman, M., Jianguo, W., Jahan, S., and Yingjun, Z. (2020). Financial innovation, human capital development, and economic growth of selected South Asian countries: an application of ARDL approach. Int. J. Finance Econ. 26, 4032–4053. doi: 10.1002/ijfe.2003

 Qamruzzaman, M., Tayachi, T., Mehta, A. M., and Ali, M. (2021). Do international capital flows, institutional quality matter for open innovation: the mediating role of economic policy uncertainty. J. Open Innov. Technol. Market Complex. 7, 141. doi: 10.3390/joitmc7020141

 Quang Dao, M. (2008). Human capital, poverty, and income distribution in developing countries. J. Eco. Stud. 35, 294–303. doi: 10.1108/01443580810895590

 Ranis, G. (2004). Human Development and Economic Growth. Available online at: https://ssrn.com/abstract=551662

 Romer, P. M. (1990). Endogenous technological change. J. Polit. Econ. 98, 2, S71–S102. doi: 10.1086/261725

 Sam, C. Y., McNown, R., and Goh, S. K. (2019). An augmented autoregressive distributed lag bounds test for cointegration. Econ. Modell. 80, 130–141. doi: 10.1016/j.econmod.2018.11.001

 Scheyvens, R., Carr, A., Movono, A., Hughes, E., Higgins-Desbiolles, F., and Mika, J. P. (2021). Indigenous tourism and the sustainable development goals. Ann. Tourism Res. 90, 103260. doi: 10.1016/j.annals.2021.103260

 Schumpeter. (1911). The Theory of Economic Development. Cambridge: Harvard University Press.

 Sehrawat, M., and Giri, A. K. (2017). An empirical relationship between financial development indicators and human capital in some selected Asian countries. Int. J. Soc. Econ. 44, 337–349. doi: 10.1108/IJSE-05-2015-0131

 Sethi, N., Mishra, B. R., and Bhujabal, P. (2019). Do market size and financial development indicators affect human capital of select south Asian economies? Int. J. Soc. Econ. 46, 887–903. doi: 10.1108/IJSE-07-2017-0288

 Shahbaz, M., Benkraiem, R., Miloudi, A., and Tiwari, A. K. (2019). Tourism-induced financial development in Malaysia: new evidence from the tourism development index. Tourism Econ. 25, 757–778./08/01 2018. doi: 10.1177/1354816618806123

 Shaw, E. S. (1973). Financial Deepening in Economic Development. New York, NY: Oxford University Press.

 Shuaib, I., and Ndidi, D. E. (2015). Capital formation: impact on the economic development of Nigeria 1960-2013. Eur. J. Business Econ. Account. 3, 23–40.

 Sibel, B. E., Kadir, Y. E., and Ercan, D. (2015). Local financial development and capital accumulations: evidence from Turkey. Panoeconomicus 62, 339–360. doi: 10.2298/PAN1503339E

 Sinclair, M., and Stabler, M. (2002). The Economics of Tourism, Advances in Tourism. London; New York, NY: Routledge.

 Solow, R. (1956). A contribution to the theory of economic growth. Quart. J. Econ. 70, 65–94. doi: 10.2307/1884513

 Son, H. H. (2010). Human Capital Development. Asian Development Bank Economics Working Paper Series.

 Toda, H. Y., and Yamamoto, T. (1995). Statistical inference in vector autoregressions with possibly integrated processes. J. Econometr. 66, 225–250. doi: 10.1016/0304-4076(94)01616-8

 Trostel, P., Walker, I., and Woolley, P. (2002). Estimates of the economic return to schooling for 28 countries. Labour Econ. 9, 1–16. doi: 10.1016/S0927-5371(01)00052-5

 Xia, W., Dogan, B., Shahzad, U., Adedoyin, F. F., Popoola, A., and Bashir, M. A. (2021). An empirical investigation of tourism-led growth hypothesis in the european countries: evidence from augmented mean group estimator. Portuguese Econ. J. 1–28. doi: 10.1007/s10258-021-00193-9

 Yang, Y., Qamruzzaman, M., Rehman, M. Z., and Karim, S. (2021). Do tourism and institutional quality asymmetrically effects on FDI sustainability in BIMSTEC countries: an application of ARDL, CS-ARDL, NARDL, and asymmetric causality test. Sustainability 13, 9989. doi: 10.3390/su13179989

 Zhu, H., Duan, L., Guo, Y., and Yu, K. (2016). The effects of FDI, economic growth and energy consumption on carbon emissions in ASEAN-5: evidence from panel quantile regression. Econ. Modell. 58, 237–248. doi: 10.1016/j.econmod.2016.05.003

 Zivot, E., and Andrews, D. W. K. (2002). Further evidence on the great crash, the oil-price shock, and the unit-root hypothesis. J. Business Econ. Statist. 20, 25–44. doi: 10.1198/073500102753410372

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Li and Qamruzzaman. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/inline_2.gif
H?
1z





OPS/images/math_9.gif





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Does Tourism Induce Sustainable Human Capital Development in BRICS Through the Channel of Capital Formation and Financial Development? Evidence From Augmented ARDL With Structural Break and Fourier-TY Causality



		Introduction



		Literature Review



		Conceptual and Hypotheses Model for Hypothesis Testing







		Methodology and Data of The Study



		Model Specification



		Variable Definitions and Descriptive Statistics



		Human Capital Development



		Tourism



		Gross Capital Formation



		Financial Development



		Foreign Direct Investment



		Money Supply









		Estimation Strategy



		Unit Root Test









		Bayer and Hacked Combined Cointegration Test









		Augmented ARDL







		Estimation and Interpretation



		Unit Root Test



		Empirical Model Estimation With Equation (1)







		Discussion



		Conclusion



		Data Availability Statement



		Author Contributions



		Funding



		Acknowledgments



		References

















OPS/images/inline_1.gif
H
1z





OPS/images/math_8.gif





OPS/images/inline_4.gif
HY
"





OPS/images/inline_3.gif
H?
1z





OPS/images/math_5.gif
AY =y +nYi+32'+ Y wdY o+, )





OPS/images/math_4.gif
HCDy = a0+ 1 TOR: + p2GCF + ysFDe+ ya(ED, % TOR),
+5(GCF, * TOR), + ysX &1 + &;..., (@)





OPS/images/fpsyg-13-804349-t010.jpg
TOR - HCD
GCF - HCD
FD - HCD
FDI - HCD
GCF - HCD
HCD -» TOR
HCD - GCF
HCD - FD
HCD -» GCF
HCD - FDI

Brazil

8,09 (0.032]
14.676 [0.080]
15.258 [0.089]
0916 [0.621]
9512 (0.011]
7.947 [0.006]
6583 (0.044]
0.569 [0.747)
10874 [0.002]
12.488 [0.071)

e S e

R,

M
v

Russia

16.474 [0.004)
13.739 [0.027)
1.744 (0.138)
6.924 [0.027)
14.233 [0.005]
4624 (0.018]
11.518 [0.009)
10.887 [0.004]
2809 (0.278]
8.008 (0.032)

B B

R LWL, R

M

India

5.493(0.022)
12.163[0.011)
0.274(0.756)
11.786 0.004]
6.632(0.017)
0555 [0.935)
13.522 [0.008)
18.55(0.073)
0.7190.844)
7.322 [0.007)

The values in [ ] explain the Bootstrap p-value associated with w-statistics. / indicates causalties.

M

China

14.627 [0.005]
1.39(0.665)
231 [0.391)
1.826 (0.187]
3.624 [0.065]

14,651 [0.014)

11.212 [0.008]

15.083 [0.007)

8.107 (0.087)
13.98 [0.005]

AN N LN NN

South Africa

10.075 [0.0002)
8.149(0.047]
1.013(0.740)
4.078 [0.0490]
0.637 [0.907]
0031 [0.784]

8,295 0.0341)
0.148 [0.451]
15.200 [0.064)
2.333 [0.266]

R

<

L





OPS/images/math_7.gif





OPS/images/fpsyg-13-804349-t009.jpg
TRCF

TRFD

TRCF

TRFD

CointEq (~1)

Brazil

00741 (0.0271)
[2.7341)
0.1248 (0.0136)
[9.1286]

0.1139 (0.063)
[2:2209]

0.0433 (0.013)
[3.3262]

~0.1409 (0.0815)
(-1.7291)

0051 (0.0219)
[2:3265]

0.0938 (0.0265)
[8.5319]

—13.6608 (1.9671)
(-6.9491)

—0.0664 (0.0395)
[-1.6828)

~0.0243 (0.006)
[-4.0584)

—0.0267 (0.0093)
[-2.8722)

0.1905 (0.6997)
[02722]
0.0003 (0.001)
0.394)
0.0094 (0.0009)
[9.4318]

0.0092 (0.0024)
[8.7812]

~0.1043 (0.0213)
(-4.8901)

0.7996
0.4815
0.442
0.8431

Russia

India

Panel-A: Long-run coefiicients

0.0911 (0.0196) 0.0694 (0.6077)
[4.5863] [0.1142]
0.1525 (0.0776) 0.0679 (0.0026)
[1.9642) [22.0228)
0.1646 (0.0691) 0.1357 (0.0202)
[2.3813] (6.4451)
0.0561 (0.0185) 00167 (0.0073)
[8.0248] [2.2637)
0.1022 (0.0856) ~0.0956 (0.0399)
[1.1934] [-2.3039)
0.0488 (0.0176) 0.1796 (0.0273)
[2.7646] (65733
0.0762 (0.0254) 00527 (0.0157)
[~3.0003) [-3.3608)
9.0478 (0.3777) 2.0235 (0.5047)
23.9545) 4.0003)

Panel-B: Short-run coefficients.
—0.0804 (0.0296) 0.0648 (0.0124)
[-3.0198) 5.1923]
~0.0689 (0.0198) ~0.0426 (0.0139)
(-3.4802) (-3.0573)
—0.0562 (0.0175) —0.064 (0.0303)
[-3.2021) [-2.1126]
—0.0783 (0.0157) ~0.037 (0.0081)
[-4.9594) [-4.5343)
~0.0848 (0.0494) 00014 (0.0311)
[-1.7156) 0.0469)
00687 (0.023) ~0.0197 (0.0106)
[2.9808] [-18618)
00135 (0.007) 0.0308 (0.0001)
[1.9195] 8.3792)
~0.0894 (0.028) ~0.1598 (0.0264)
[-3.1929) (-6.0545)
Panel-C: Residual diagnostic test
0.6846 05773
0.4471 0.4281
0.7738 05316
0.4009 0.4589

China

0.158 (0.0864)
[1.8271)

0.0094 (0.0756)
(1.3156]

0.1231(0.0184)
(6.682)

0018 (0.0088)
[2.043)

0.0412 (0.0209)
1.9653)

0.0677 (0.012)
(-5.613]

00746 (0.0357)
[2.0911]

—2.2622 (0.9969)
(-2.2704)

—0.0513 (0.0076)
[-6.7187)

0.126 (0.056)
(2.2485)

00425 (0.0193)
[2.1973)

—0.0851 (0.0221)
[-2.9455)

0.046 (0.0181)
25805

—0.0658 (0.0174)
[-3.7661)

—0.0544 (0.0167)
[-3.2486)

—0.1747 (0.0244)
(-7.1552)

0.8423
0.6063
0.4208
0.4431

South Africa

0.1227 (0.1556)
0.7886]

0.1317 (0.0813)
(16199

0.0684 (0.0387)
(1.7665)

0.0877 (0.0502)
[1.7455]

~0.0414 (0.0066)
(~6.1904]

0.0248 (0.0039)
(6.2842)

00297 (0.8911)
0.0333]

37674 (71.5122)
0.0526)

0.021 (0.0081)
6.7042)

~0.0086 (0.0038)
[-2.2331)

00728 (0.0125)
57919

~0.0453 (0.0184)
[-2.462)

~0.0175 (0.003)
[-5.6623)

~0.0171(0.0239)
[-0.7156]

0.1308 (0.023)
[5.6741]

~0.459 (0.0017)
69.6272)

0.7963

0.5408

0.6524
0.471





OPS/images/math_6.gif
L.
A =yl + ) 08+ on ()
—







OPS/images/math_2.gif
HCD|TOR, FD, GCF, TOR*FD, GCF*TOR  (2)






OPS/images/math_16.gif
ye= a)+ Y1+ ...+ PprdVi—(p+d)
+o.sinL";" +|7sz";" e 1)






OPS/images/math_3.gif
t0 + P1TOR; + B2GCF; + BsFD; + BaX, &4 ..., (3)





OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
& frontiers | Frontiers in Psychology





OPS/images/fpsyg-13-804349-t004.jpg
Test statistics

—2.379
—2.56
-2.713
-3.107
-2.328
—1.802

-3.161
—2.36
-1.96

—2.944

—2.334

—2.227

—2.805
—2.688
—2.544
—2.473
-2.797
—2.747

-2171
—2.827
—2.752
-29
—2.436
-2.813

-2.201
-2.89
—2.716
-3.01
—2.093
—2.792

Break point

2015
2011
2000
2013
2015
2011

1998
2011
2006
2008
2014
2002

1999
2007
2012
2002
2010
2010

2003
2009
2013
2005
2016
20056

2005
2000
2012
2014
2018
2009

lag

Panel-A: for Brazil

[N

AHCD
ATOR
ACF
AFD
AMS
AFDI

Panel-B: for Russia

(ARSI S NN

AHCD
ATOR
ACF
AFD
AMS
AFDI

Panel-C: for India

© N e e o

AHCD
ATOR
ACF
AFD
AMS
AFDI

Panel-D: China

[SEESIESIE AN

3

AHCD
ATOR
ACF
AFD
AMS
AFDI

Panel-E: for South Africa

1

-0 = e N

AHCD
ATOR
ACF
AFD
AMS
AFDI

Test statistics

—5.044
—6.048
—5.086
-8.174
—5.551
—-6.735

—6.698
-8.78
—7.621
~7.581
-8.029
-8.155

-8.776
-8.508
—5.841
—-7.578
—7.696
-7.506

-7.783
—6.896
—7.868
~7.403
—7.038
-9.008

—6.531
-6.303
—-6.968
—8.605
-7917
—6.794

Break point

2001
2010
2004
1997
2007
2000

2014
2002
1998
2005
2016
1999

2008
2017
2012
2018
2006
1998

1999
2014
2008
1998
1998
2002

2009
2017
2002
2005
2010
2007

FE SRS SN B ST A [N O S N [SEESIESE SN

(RN SR AR A





OPS/images/fpsyg-13-804349-t005.jpg
Model

HCDITOR
HCDTOR

HCD|TOR, GCF

HCDITOR, GCF, FD

HCDITOR, GCF, FD, MB

HCDITOR, GCF, FD, MB, FDI

Brazil
Russia

India

China
South Africa
Brazil
Russia

India

China
South Africa
Brazil
Russia

India

China
South Africa
Brazil
Russia

India

China
South Africa
Brazil
Russia

India

China
South Africa

EG-JOH

10.996
10.996
11.554
13.126
10.897
13.609
11.021
11.101

12.31
12.319

13.56
13.089
14.109
11.782
11.687
13.406
13.301
10.892
11.997
13.299
12.321
11.047
12.718
13.437
1291
14239

EG-JOH-BO-BDM

23.42
23.42
24.129
27.341
24209
23.682
27.541
23.904
2594
24313
27.121
26.482
24.61
23.629
27.275
25.047
26.958
23.127
23.802
26.436
26.269
26.144
24.879
22.568
27.272
23.831





OPS/images/fpsyg-13-804349-t002.jpg
Cointegration test

F-bound test

At-test on lagged
dependent variable

F-test on the lagged
independent variable

Null hypothesis

n=r=p=n=0

r1=0

r=p=n=0

Alternative
hypothesis

Any,
Uy, Uz, Ug, Us # O

n#0

Any,break
Up,U3,Us # 0





OPS/images/fpsyg-13-804349-t003.jpg
ADF

-0.461
-1.671
-0.908
—1.287
—2.145
-2.387

—1.866
-2.617
—1.121
-0.32
—1.201
-0.347

-2.761
-0.152
-1.82
-1.003
—1.545
-1.138

-2.15
-2.35
-0.318
-0.463
—2.582
—-0.161

-0.477
—1.841
-1.122
-0.629
-2974
-2915

GF-DLS

—1.757
-0.239
-1.717

-0.85
—1.821
—1.455

—1.468
-2217
-1.237
-0.325
-1.063
—2.429

-2.119
—2.776
-0.451
-2.121

-0.56
—2.943

—1.304
-1.38
—0.428
-1.715
—2.629
-1.336

-1.232

-2.83
-0.031
—1.799
—1.474
—0.487

At level

PP

-0.027
-1.871
-0.165
-1.314
-1.538
-0.505

—2.714
-1.319
-0.249
—2.506
—2.496
—-1.753

-0.215

-1.73
-1.958
—2.887
—2.867
-1.323

—2.235
—2.965
—2.542
-1.42
-1.339
—2.311

-1.033
—1.656
-0.67
-0.164
-0.98
-0.311

KPSS

Panel-A: for brazil
0.9280
0.7600
09510
0.8070
0.8600
0.7060

Panel-B: for Russia
0.7950
0.6890
0.8610
0.8360
0.7780
0.7170

Panel-C: India
0.7700
0.9180
0.9070
0.9380
0.7820
0.7730

Panel-D: for China
0.7080
0.8930
0.9070
0.9800
0.7490
0.7820

Panel-E: for South Arica
0.8830
0.7290
0.9690
0.7930
0.9700
0.7990

ADF

—7.346
—4.554
—-6.919
-5.764
-5.077
-4.019

-7.98
—4.666
-6.973
-5.074

-7.85
—7.243

—4.501
—4.544
-4.841
-6.69
—6.879
—4.669

—6.079
—5.204
—5.653
-5.124
-5.027
—7.891

-5.815
—4.854
—4.781
-6.916
—6.856
—6.492

After first difference

GF-DLS

-3.915
—-3.696
—4.532
—4.495
-3.277
-2.133

—2.996
—2.748
-3.193
-4.619
-2.05
—2.166

—4.955
—2.945
—4.251
—2.184
—2.08
-3.36

-3.893
-3.71

—-3.296
—2.411
—2.435
—4.544

PP

-4.199
—4.207
—4.053
—4.166
—4.535
—4.769

-3.235
-5.123
-3.525
—4.467
—5.348
-3.108

-6.876
-3.783
-3.411
-3.614
-3.248
-5.629

-3.516
—4.732
-5.231
—6.205
—5.246
—56.498

—4.063
-5.505
—5.696
—-3.947
-3.816
—3.606

KPSS

0.1570
0.0770
0.1240
0.1310
0.1060
0.1510

0.1840
0.1810
0.1120
0.0960
0.1450
0.0990

0.0990
0.1610
0.1310
0.1360
0.0750
0.1280

0.1000
0.1210
0.1470
0.1530
0.0890
0.1030

0.0890
0.1430
0.1590
0.1710
0.1080
0.1660





OPS/images/fpsyg-13-804349-t008.jpg
Empirical model Test statistics Brazil Russia India China South Africa

HCDITOR, FD, GCF, MS, FDI, Foverat 11,4815 8816 9918 9520 9.806"
TOR'GCR, TOR'FD
tov —8.112 —7.673" -8313 —7.812"" —8.406""
Fov 638 847+ 7.76" 891 853
Critical value : K = 7 1% 5% 10%
10) () 10) (1) 10) 1(1)
Pesaran et al. (2001) 4.459 6206 3251 464 2729 3.985
Narayan (2005) -3.96 ~5.49 —3.41 —485 -8.18 —453
Sam et al. (2019) 3.58 591 2.46 4.18 2.00 3.47

=+ * denotes the level of insignificant at a 1%, 5% and 10%, respectively.





OPS/images/fpsyg-13-804349-t006.jpg
Empirical model

HCD|TOR, FD, GCF, MS, FDI

Critical value : K = 5

Pesaran et al. (2001)
Narayan (2005)
Samet al. (2019)

*denote 1% level of significant.

10)

5005

-39
358

Test statistics

1%

Foveran
tov
Fioy

(1)
677

-5.13
591

Brazil

10.229**
-7.771™
4.254**

10)
3673
—3.41

246

5%

Russia

9,847+
_783m
4883

(1)
5.002
—a52

4.18

India

9818
—8.A17"
657

10)

3.087

-3.18
200

China

8811
—8.207"""
4321
10%
(1)

4277

—421

347

South Africa

9.848"*
—6.586""
5.961*





OPS/images/fpsyg-13-804349-t007.jpg
Panel-A: Long-run cosfficients
TOR

CF
FDB

FDI

DMU
c

Panel-B: Short-run coefficients
TOR

DMU
CointEq (~1)*

Panel-C: Residual diagnostic test

Brazil

0.1728 (0.0461)
[8.7487]

00011 (0.057)
[1.5955]
0.1378 (0.0526)
2.6194)
0.248 (0.0117)
[21.1156]

0.1305 (0.0847)
[1.5402)
~0.0742 (0.0368)
[-2.0168)

2.1897 (0.9027)
[2.4254)

0.102 (0.089)
2.6096]

0.0153 (0.0037)
[@.1717)

00233 (0.0031)
87173

0.0029 (0.001)
[2.6839]

0.0023 (0.0011)
[2.141)

—0.0033 (0.0012)
[-2.7379)

—0.144 (0.003)
[~44.4307)

06107
0.5492
0.6035
0.5447

Russia

0.1257 (0.0832)
[1.5113]

0.0079 (0.0231)
[~4.1201]
00960 (0.3946)
[2.4332]
0012 (0.0108)
[1.1109]
0.0751 (0.1653)
[0.4541)

~0.0088 (0.0066)
[~1.3346]

2.638 (1.3638)
[1.9843)

0.003 (0.041)
[2.2496]

~0.0683 (0.0109)
[~6.2523)

0.0162 (0.0386)
[0.4201]

~0.0888 (0.0445)
[-0.8708]

~0,0338 (0.001)
[-32.3444)

0.0168 (0.0029)
5.7899]

—0.1212 (0.0045)
[-26.8451)

0.6826
0.5895
0.7945
0.7586

India

0.1713(0.0536)
3.1967)

0.1457 (0.0891)
[8.7209]

0.1427 (0.006)
[1.4855)

0.1158 (0.0455)
[2.5459)

~0.0884 (0.0526)
[~1.6813)

0.0151 (0.0096)
[1.5754)

—0.4741 (0.091)
[-5.2063)

0.0936 (0.0139)
6.7009]

00104 (0.0012)
[8.2747)

0058 (0.0091)
5.9959]

~0.0023 (0.0008)
[-2.9201)

—0.0079 (0.001)
[-7.3314]

~0.0824 (0.0055)
[-14.914)

—0.1584 (0.0102)
[~15.5056]

0.528
0.6382
0.4266
0.4241

China

0.1903 (0.0826)
[2:3041)

0.1109 (0.0398)
[2.7836]

0.1681 (0.087)
4.5395)

00559 (0.0061)
9.0641)
0.107 (0.0563)
[1.8989)
0.2024 (0.0744)
[2.7203)

~0.0974 (0.0203)
(~4.7809)

0088 (0.0494)
[1.7806]

0.0125(0.0055)
(2.2558)

0,097 (0.0502)
[1.9329]

0.0792 (0.0085)
[9.2646)

0,013 (0.0049)
[2.6585)

0.145 (0.0008)
[14.8047)

—0.362 (0.0219)
[-16.487)

0.4888
0.412
0.5925
0.7635

South Africa

0.1751 (0018)
[9.6871)

0.1556 (0.0742)
[2.0959]

0.0913 (0.0643)
[1.4209)
~0.1814 (0.0594)
[-3.0516)
0.1283 (0.0943)
[1.3605]
~0.1673 (0.0443)
[-3.7726)

~0.184 (0.0846)
[~1.584]

0048 (0.0168)
[2.8514]

0.0129 (0.0019)
[6.4671)

00288 (0.0027)
[10.3156]

0.0144 (0.0018)
[7.6939]
—~0.0059 (0.0013)
[~4.5807)
—0.0841 (0.0068)
[~12.2087)

—0.1164 (0.0109)
[-10.6784)

0.7222
0.4782
0.6337
0.4235





OPS/images/math_13.gif
AIRHCD; = a2 + ) PIAIRHCD, i + ) B2 AINTOR;

+ Y0 BsAInR,_+ 3 fsAmEDI,
= =

+ D BrAINGCF, i + pECT, + on (an





OPS/images/cover.jpg
& frontiers | Frontiers in Psychology

Does Tourism Induce Sustainable
Human Capital Development in
BRICS Through the Channel of
Capital Formation and Financial
Development? Evidence From

Augmented ARDL With Structural
Break and Fourier-TY Causality





OPS/images/math_12.gif
AIHCD, = g+ Y j1 AMHCD i + 3 2 AINTOR, ;
=1 =
+ 2 H3AINCF,_ + Zumlnm

+ Z,L,Alncn TOR,_; + ): 117 AInED % TOR, _;

=
+ yﬂnTOR.A +1InCFiy + yalnFD—y
+ yalnED % TOR,_, + ysInCF % TOR,_| + wy; (10)






OPS/images/math_15.gif
nw=a®+pya+...+BpiaV (pra) & (13)





OPS/images/math_14.gif
AIHCD; = a3+ fAIHCD, j+ Y f:AINTOR; ;

= =
+ D BAINGCF,_i+ Y BsAlnFD;

= =
+ D" BsAInX,_i+ )" fsAlnTOR x GCF—;

+ D B7AINTOR * FD,_; + pECT, + oy, (12)





OPS/images/fpsyg-13-804349-g001.gif
“Tourism
+
Hip
2
Hip
Financial HSp
Development

t

Hip

"

Human capital
development

Gross capital
formation

t






OPS/images/math_1.gif
HCD| tourism, financial development, capital formation (1)





OPS/images/fpsyg-13-804349-t001.jpg
Variables

Tourism

Human capital
development

Capital formation

Financial
development

Money supply

Foreign Direct
Investment

Notation

Tor

HCD

GCF

Ms

FDI

D

ion

Tourism receipt as
9 of GDP

Human capital
index, based on
years of schooling
and returns to
education.

Gross capital
formation as a %
of GDP

Financial
development index
Broad money as a
9% of GDP
FDlinflows as a %
of GDP

Sources

WDI

Penn World Table
version 10.0.,
2021

WDI

IMF

WDI

WDI





OPS/images/math_11.gif
AIRHCD; = ao+y_ pi AIRHCD,_; + ) 2 AIMTOR, ;

+ zu,mcp,, +2‘L.AlnFD,

+ ):,‘,Ab-acn,.v + Zumlnm,.v
= =

+ VINTOR,1 + y2InCFi 1
4+ InEDy_y + yalnXe_ | + wrp ©)





OPS/images/math_10.gif
EG—JOH = —2|LN (PEG) + LN (PJOR)]
EG— JOH — BO— BD = —2[LN (PEG) — In (PJPH)
+ In(PBO) +In (PBDM)],






OPS/images/inline_6.gif
HS
1.z





OPS/images/inline_5.gif
H3
1z





OPS/images/inline_8.gif





OPS/images/inline_7.gif





