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Abstract 
Nigeria is among the countries with the highest migrant workers' remittance recipients in the world, and these inflows have been increasing significantly over the past few years. Remittances have a potential effect on economic growth through the different transmission channels. This study was carried out because of the contradictory empirical findings in the past on the influence of remittance on economic growth when single countries were used. This study examined the impact of remittances on economic growth in Nigeria over 40 years. The foundational theories of the study were the Solow-Swan growth model, the theory of Tempered Altruism and the Prospect Theory. The study adopted an ex post facto design method and the Autoregressive distributed lag (ARDL) model as a basis for analysis. The study established evidence of long-term cointegration among the dependent variable and the four independent variables, i.e. migrants' workers' remittance, inflation, exchange rate and foreign direct investment. The results of this study provided evidence that remittances have insignificant and positive effects on Nigeria's economic growth in the short run. In the long run, remittances negatively and significantly impact growth. This finding does not align with a priori expectations because of the increasing immigrant remittances to Nigeria over the years. Foreign direct investment significantly and positively affects Nigeria's economic growth in the long run. Inflation has a negative and significant impact on growth in the long run. The foreign exchange rate has a negative but not significant relationship with economic growth on economic growth in the short and long run. This study recommends that policymakers in Nigeria should use suitable guidelines to foster the use of remittances for investment in the productive sector of the local economy to boost growth rather than mere consumption purposes. Necessary institutional and legal frameworks and backing should support these policies. There is also the need to create veritable investment vehicles either supported or guaranteed by the government at both the federal and subnational levels to ensure a higher inflow of remittances and the deployment of these remittances to productive uses to promote growth. 	Comment by hp: Minimize these to only the importance of remittance as background and statement of the problem	Comment by hp: Write the dates	Comment by hp: Less important here!	Comment by hp: Minimize these in result discussions	Comment by hp: Add error correction result (ECM)
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Introduction 
Human migration is a key component of the interconnected world, and it has an economic impact on both migrant countries of origin and countries of destination. Oluwafemi and Ayandibu (2014) stated that remittance is part of human economic activity. Thus, migration and remittance go hand in hand because, without migration there is no remittance by migrants. Migrants' worker's remittances to their countries of origin are now a significant source of foreign exchange for many countries, especially developing countries (Adeseye 2021; Adow 2025; Azam 2015; Cazachevici et al. 2020; Ekanayake & Moslares  2020; Georgiana 2018; Khan et al., 2019; Islam, 2022; Oladipo, 2020; Qutb, 2022). Odozi et al. (2010) also reported that migrant remittance is a vital driver of economic growth in many developing countries. Remittances have a potential effect on economic growth through the different transmission channels because they boost aggregate consumption, investment, and savings, leading to poverty reduction and income distribution (Adow, 2025; Ekanayake & Moslares, 2020; Depken et .al, 2021;Islam, 2022; Nawaz, 2023).	Comment by hp: Think of beginning with capital inflow
Remittances can be defined broadly as cash transfers from migrants working abroad to individuals' countries of origin or home country through official and unofficial channels (Adow, 2025; Rapoport & Docquier; Qutb, 2022). Oladipo (2020) went further to state that the importance of migrant remittances has increased over the years, and these remittances are in two forms, i.e. financial (cash) and non-financial (equipment, medicine, clothing, etc). Recipients usually spend the remitted funds on living expenses, education, health care, and investment (Adeseye, 2021; Islam, 2022; Qutb, 2022). Personal remittances as a source of foreign exchange are usually more stable than other sources of foreign inflow, hence the need for study (Depken et .al 2021).
Economic growth models stress the importance of domestic and/or foreign capital accumulation to stimulate growth, and the inadequacy of such capital, especially in developing countries, strangulates growth. Therefore, it is often argued that remittances will provide a panacea for growth because inflows raise recipient countries' household income, stimulating consumption, savings and investment and ultimately, economic growth (Laniran & Adeniyi2015). Islam (2022) also noted that migrant workers' remittances, unlike other sources of external foreign exchange inflows, are risk-free and require no repayment. Rapoport and Docquier (2006) reported that the most common motive for migrants' remittance to countries of origin is to take care of family and kinship left behind. 
Cazachevici et al. (2020) opined that remittance partly compensates for the loss of skilled labour migration to destination countries. However, remittances can have a negative impact by contributing to decreasing labour supply in the home country (Cazachevici et al. (2020). In the past, the debate on migration focused on the effect of migration on destination countries (Georgiana, 2018; Oladipo, 2020). However, attention has been shifted to the countries of origin, focusing on the relationship between migration and economic growth (Islam, 2022; Oladipo, 2020). This has led to many empirical studies on the impact of personal remittance on economic growth, and these studies have provided divergent results (Meyer & Shera, 2017)
1.1 Overview of Remittances in Nigeria 
Nigeria is among the countries with the highest migrant worker remittance recipients in the world, and these inflows have been increasing significantly in Nigeria over the past few years (Adeseye, 2021). In 2023, remittances to Nigeria stood at $19.5 billion, ranking 11th in the world, second to Egypt in Africa and number one in Sub-Saharan Africa and accounting for about 35 per cent of total remittances in Sub-Saharan Saharan Africa. Remittances to Nigeria have become an important foreign exchange earner in recent years (World Bank, 2024). The change in demographics makes migration even more essential for countries at all income levels (World Bank, 2023). This is because countries with high income are ageing fast; many people in the middle -income countries are growing older before they become rich, and the low–income countries have a booming and young population. Young people from low-income countries are entering the workforce without the skills required in the global labour market, and these trends will spark global competition for workers (World Bank, 2024).

Table 1: Top Fifteen Countries by Remittance in 2023
	S/N
	Country 
	Immigrant Remittances (USD) Billions

	1
	India
	120,000

	2
	Mexico
	66,200

	3
	Philippines
	39,096

	4
	France
	36,909

	5
	Pakistan
	34.914

	6
	China
	29,110

	7
	Bangladesh 
	22,070

	8
	Germany
	21,042

	9
	Guatemala
	19,980

	10
	Egypt
	19,532

	11
	Nigeria
	19,519

	12
	Indonesia
	16,038

	13
	Ukraine
	14,967

	14
	Belgium
	14,861

	15
	Uzbekistan
	14,168


Sources: World Bank Author's computations
Figure 1: Remittances to Nigeria in the Past Ten Years 

Sources: World Bank, Authors own computations
Figure 2:  Remittances Inflow vs FDI Past 10 Years 

Sources: World Bank, Authors own computations
In 2023, remittance flows in Nigeria were nearly 5.8 times the size of foreign direct investment (FDI) inflows, which stood at $3.3 billion (World Bank 2024). Furthermore, remittances to Nigeria in 2023, which was $19.5 billion, represent 5 per cent of Nigeria's Gross Domestic Product (GDP)  of  $362.8. As the volume of remittance inflow surpasses (FDI) inflows, there is a consensus that remittances have been a crucial stimulant of economic growth in many countries like Nigeria (Adeseye, 2021; Azam, 2015; Ekanayake & Moslares, 2020; Lanigan & Adeniyi, 2015).
Remittances to Nigeria by migrants have increased significantly in size and importance over the past four decades, second only to oil exports as a source of foreign exchange inflows (Adeseye 2021: Oladipo 2020). Many empirical studies have examined the impact of migrants' remittances on economic growth using data across many countries with less emphasis on individual countries (Qutb, 2022).  Thus, this study used data from a country that is one of the highest receivers of migrants' remittances. This study examines the impact of these remittances on economic growth in Nigeria over 40 years. The key objective of this study is to examine the short- and long-run causal relationship between economic growth and the dependent variable and four independent variables i.e. migrants' worker's personal remittance, inflation, exchange rate and foreign direct investment, using yearly data from 1984 to 2023 in Nigeria by applying an econometric technique that captures short- and long-term relationship.
This study was conducted due to the inconsistent empirical findings that have surfaced in previous studies regarding the impact of remittances on economic growth when analyzing individual countries. Consequently, this study contributes to existing literature by offering empirical evidence concerning the effects of remittances in a specific country over an extended timeframe. Therefore, this research can assist policymakers in formulating appropriate strategies to transform the economic growth potential represented by migrants' remittances into a reliable source of foreign exchange inflows that foster economic growth.
2.0 Literature Review
2.1 Theoretical Review 
2.1.1 The Solow Growth Model  
The Solow-Swan growth model was introduced by the economist Robert Solow Swan in 1956 (Adow, 2025). The model provides a foundation explaining the relationship of remittance and economic growth. The model postulates that economic growth is driven by capital accumulation,	Comment by hp: Read and Cite directly Solow Model
technology and labour. Therefore, remittances, as an external source of capital, inflow drive growth in addition to domestic savings and investment (Adow, 2025). There is a capital constraint in countries like Nigeria, and remittance inflow has become a significant source of capital accumulation, because of the limitation of alternative financing. Neto et al., 2009 stated that remittances boost economic productivity by increasing capital formation in developing countries and affirmed that the Solow-Swan growth model demonstrates that remittances positively impact economic growth in these countries. Neto et al., 2009 noted that the model also suggests that there are diminishing returns to capital, indicating that capital initially expands quickly in relation to the labor force, leading to a slowdown in economic growth compared to previous rates. At this juncture, the economy attains a steady state, where the labor force becomes crucial in achieving this stability. The labor supply within a nation can be increased through immigration, which boosts the workforce. As the population expands, work efforts increase due to more individuals pursuing employment, together with ongoing capital growth from investments, which are the key factors driving economic expansion, as indicated by the Solow model (Adow, 2025).	Comment by hp: Give chance to other authors



This labour growth can be related to immigrant trends in Nigeria. Also, technological progress plays a vital role in long-term economic growth by improving output independently of capital and labour inputs. Therefore, Solow's growth theory buttresses the interaction between capital accumulation, labour force growth, and innovation as important components promoting long-term economic growth while identifying the limitations imposed by diminishing returns on capital (Neto et al., 2009).
2.1.2 Theory of Tempered Altruism 
Onyike et al. (2020) stated that the Theory of Tempered Altruism (TTA) was developed by Stark and Lucas in 1985. This theory of remittances was propounded because of the weaknesses of the earlier theories trying to describe the characteristics of remittances (Otame, 2023). The TTA  states that remittances are core attributes of the mutually agreed beneficial contractual plan established between the migrant and the household in the country of origin (Mahmud, 2020; Otame, 2023). These contracts are informal and voluntary with self-enforcing features. The severe economic conditions of the migrant's country or home country influence and motivate the flow of remittance money (Nawaz et al., 2023). Based on the contract, when the migrants are unemployed or lose their sources of income, the migrant’s family should assist by sending money to these migrants (Otame, 2023).
Lucas and Stark tried to better explain the complex connection between the motives of altruism and self-interest in earlier theories that separated the purely altruistic motive from the mutual benefit motive. They coined the concept of "tempered altruism" (Mahmud, 2020). The mutually beneficial contractual agreement between the migrant and the household in the home countries has some risk elements and tends to reduce poverty and promote economic growth (Mahmud, 2020; Otame, 2023; Onyike et al., 2020). The principle advocates that migrants will remit to family members for their consumption or investment. The family in the home countries usually invests by educating the migrant worker and expects inflows and return on investment in remittances as they believe education is their investment. Therefore, Lucas and Stark suggested that "mutual altruism” as an ethical doctrine is the most apparent force that ensures the compliance of both the migrant and the family. Proponents of this theory submit that family members (migrants and recipients) must assist each other(Mahmud, 2020; Otame, 2023; Onyike et.al, 2020). One limitation of this theory is the inability to enforce the contract due to behavioural tendencies, which always bring about the element of self-interest.
2.1.3 The Prospect Theory 
[bookmark: _Hlk182741484]Otame (2023) stated that Prospect Theory was developed by Kahneman and Tversky (1979); the theory examines behavioural decisions when faced with uncertainties. The theory provided an alternative view to the expected utility theory of decision-making under risk (Ruggeri et al., 2020). This theory attempts to associate migrant remittances with the intentions behind these remittances. The theory argues that when faced with uncertainties, decision-makers assess outcomes in terms of benefits and costs relative to their reference point in their choice selection (Ruggeri et al., 2020)
 This is a total departure from traditional expected utility theory because the Prospect theory incorporates psychological biases when individuals make decisions under risk and uncertainties. Although the utility theory focuses on making choices among alternatives, the theory postulates that the most important influences on decisions are based on changed values rather than final asset positions, including current wealth. Opong (2012 ) noted that the major postulation under the Prospect Theory is that decision-makers are much more concerned about changes in wealth than the level of wealth under risk conditions.
The Prospect hypothesis provides some insights into migrant remittance decision-making. (Woodford, 2012). The economic and social conditions migrants have left behind are usually a basis for remittances (Ekanayake & Moslares, 2020; Yadeta & Hunegnaw, 2022; World Bank,2024). Remittances are one of the advantages of home countries when migrants leave their countries to seek economic prosperity. Prospect theory provides a perceptual and psychophysical perspective to immigrant on continuous remittances to their families, thinking about their welfare. This can be attributed to the positive trend of remittance flows to many developing countries despite severe conditions that prompted migrants to leave these countries in the first place.
Nawaz et al. (2023) observed that a key principle of Prospect Theory is that individuals making decisions place greater emphasis on changes in their wealth rather than the actual level of wealth when faced with risk. The shifts in how migrants view their wealth and overall well-being in relation to their new social environment and the reference points they use for decision-making will prompt them to make choices aimed at minimizing any perceived disutility or losses. In this context, the concepts of wealth and well-being include both tangible and intangible aspects that money can and cannot purchase.
Begum (2018) argues that Prospect Theory can better explain migrants' decision-making behaviour; that is, migrants weigh the choices in their set of alternatives and select the alternative that offers them the lowest deviations from a benchmark or target set by them. In terms of migrants' impact on their families, besides monetary support, it is an established fact that families of migrants experience different social hardships.
2.2 Empirical Reviews 
In a study by Ugbaka (2025), the impact of foreign remittances on Nigeria's economic development was examined using the Vector Error Correction Modeling (VECM). The period of the study covered between 1990 and 2022. The study disaggregated remittances into two i.e. workers’ remittances and migrants' remittances measure their performance about Nigeria's economic development. The performance of the two remittance components was contrast, because the study provided evidence that workers remittance has a negative statistically significant impact on economic development over the long run, but migrants' remittance component demonstrated a long-run positive, statistically significant relationship with economic development in Nigeria. The study recommends that workers' remittances should be purposefully harnessed by making expenditures on locally manufactured goods rather than imported ones. 	Comment by hp: Such things are less important here.
Murindagomo and Chiwira (2025), using the Autoregressive Distributed Lag (ARDL) Bounds testing approach, examine relationships between remittances and economic growth in Zimbabwe. The period of study was from 1980 to 2022. The findings indicated that remittances have a positive and significant effect on economic growth in the long term; however, in the short term, remittances do not show statistical significance. Additionally, Net Official Development Assistance has a negative effect on economic growth in both the long term and the short term. Meanwhile, Gross Fixed Capital Formation contributes positively to economic growth over the long run, although it negatively impacts the short run. The study also demonstrated that domestic credit has a significant short-term negative effect on economic growth in Zimbabwe. The research emphasized the significance of remittances for the sustained economic development of Zimbabwe and suggested the necessity of policy changes to improve the beneficial effects of remittances.
Adow (2025) obtained data from 15 East African countries and employed a fixed effects model and System Generalized Method of Moments as the basis of analysis. The study collected data from secondary sources from 2000 to 2022 to examine the association between immigrant remittances and economic growth in these countries. The study discovered and established a significant positive impact of remittances on economic growth in these countries. The study further provided evidence that population growth and inflation limit remittances' impact in these countries. The study recommended that the government and policymakers in these countries design programs and initiatives to optimize remittances from abroad. 
Alamoudi (2024) pioneered the inclusion of governance indicators in the remittance-growth debate in Egypt. The study used annual data from 1996 to 2022 and employed ARDL as the analysis technique. The findings from the study established a long-run positive relationship between remittance inflows and economic growth in Egypt. In addition, the study provided evidence that governance indicators like government effectiveness, rule of law, political stability, degree of corruption, regulatory quality and accountability help to facilitate the effect of remittances on GDP growth. The study discovered that high governance indicators are crucial because of their transmission effect on remittances to enhance economic growth.
Pan & Sun (2024) developed a quantitative spatial equilibrium model to examine migration and remittances on economic growth in China from 2000 to 2010. The result from the study revealed internal migration in China reduces regional inequality. Also, the single-person migration model showed that apart from suggesting a larger reduction in regional inequality, this was a stronger reallocation of employment from the agriculture sector to the manufacturing and services sector. Nyasha and Odhiambo (2022) investigated the effect of remittances on economic growth in South Africa from 1970 to 2019 using the ARDL model as the analysis method. The study provided empirical evidence that remittances have a negative impact on economic growth in South Africa in the short run and long run.  
Yadeta and Hunegnaw  (2022) investigated the nature of causality between migrant remittances and economic growth in Ethiopia using annual data from 1980 to 2015 and adopting the ARDL model and Granger causality test to examine the short- and long-run impact. Their study showed that remittance significantly improves real GDP in the long run, while in the short run effect, remittances impact GDP negatively. There was also evidence that short-run adverse effect is higher than the long-run positive effect, considering that short-run remittances are mainly used for consumption remittances and mostly are done by informal transfer. The result from the study went further to show a unidirectional causality from remittances to economic growth. The study recommends that the government in Ethiopia should provide an environment that makes transfers more formal to attract more transfers and for a better impact on growth. 
Islam (2022) used annual panel data from 1986 to 2019 and employed FMOLS and the Granger causality model to examine the relationship between remittance and economic growth in selected South Asian economies. Both GLS and FMOLS estimations confirm the positive effect of remittances on economic growth. The D–H causality test reveals a unidirectional causal relationship from remittances to economic growth. According to the findings, South Asian economies could work to increase remittances by promoting international migration, allowing migration-friendly policies and regimes, developing various levels of training and support facilities for foreign migrants, diversifying exports, and being picky about foreign direct investment inflows. These measures would ensure regional economic growth.
Aneja & Praveen (2022) examined the emigrant remittance on economic growth in Kerala state in India using VECM as the analysis tool. The result of the study reveals that a long-run unidirectional relationship exists between remittances and the economic growth of Kerala. Also, the study confirms that remittance positively impacts the economic growth of Kerala state in the long run. Qutb (2022) examined migrant remittances in Egypt using annual data from 1980 to 2017. The study used VECM) model as the basis of analysis and the Granger causality test was performed. They reveal that migrants' remittances have a long-term negative impact on economic growth. This result suggests that migrants’ remittances to Egypt are countercyclical.
 Alpaslan et al. (2021) investigated the economic effects of remittances on migrants’ country of origin, examining them uniquely by studying the micro-economic and macro-economic effects by reviewing the literature of previous studies. The results showed that on the micro level, remittances had positive effects on consumption, especially on durable goods. On the other hand, at the macroeconomic level, the study provided evidence that remittances positively affect health, life expectancy, education, and general living standards by reducing poverty, all of which support economic growth. 
Adeseye  (2021) examined migrants’ remittance and economic growth in Nigeria. This study relied on secondary data from 1990 to 2018. The analysis method involved combining correlation analysis, multiple linear regressions and ANOVA. This study provided another approach to the debate by using remittance inflow as the dependent variable. The independent variables in the models were   GDP, inflation, imports and exports. The result of the study provided evidence of a positive relationship between remittance and GDP, as well as exports and imports in Nigeria. At the same time, inflation has a negative relationship with remittance. 
Depken et al (2021) used quarterly data from Croatia from 2000  to 2020  using Granger causality tests in VAR  models to investigate the relationship between foreign remittances and economic growth. The result showed a unidirectional causal relationship between remittances and economic growth but no link in the opposite direction. The result also indicated that foreign remittances have a positive and significant relationship with Croatia's economic growth. Also, there was evidence of a positive but insignificant impact of foreign direct investment and gross fixed capital formation on immigrant remittances. The study concluded that this positive impact of remittance is because Croatia joined the European Union ( EU ), which led to the massive emigration by Croatians to other EU countries. The study recommends that policymakers in Croatia put policies and actions in place to ensure the Croatian diaspora continues the trend of foreign remittances in the future.
Oladipo (2020) used quarterly data from 1970 to 2017 and employed ARDL methodology to investigate the effect of remittances on Nigeria's economic growth. The study provided evidence of a significant positive relationship in the short and long run between worker remittances and economic growth in Nigeria. The study recommends that to maximize migrant remittances, the government should reduce the transaction costs of receiving funds into the country and provide friendly business and investment conditions to improve remittance inflow. 
Cazachevici et al. (2020)  relied on a quantitative survey of 538 estimates reported in 95 studies to investigate the relationship between remittances and economic growth. Their study revealed that 40% reported a positive effect of remittances on economic growth, 40% reported no effect on economic growth, and 20% reported a negative impact. The study also found that remittances are growth-enhancing in Asia but are economically small and not growth-enhancing in  Africa. Furthermore, the study found that time-series studies and studies ignoring endogeneity issues report systematically larger effects of remittances on growth. 
Adjei et al. (2020) used data from seven West  African Countries (  Burkina-Faso, Ghana, Guinea, Guinea-Bissau, Mali, Nigeria, and Togo) to examine the relationship between remittances and economic growth using the ARDL model. The study's results showed that remittances positively and significantly impact economic growth in these countries in both the short and long run. Also, the study established a positive relationship between remittance, real effective exchange rate, trade openness, and investment in economic growth in these countries. The study recommended more judicious use of migrant remittances, the need to stimulate domestic investment, and less reliance on other sources of foreign inflows like external debt to stimulate economic growth. 
Ekanayake and Moslares  (2020) examined the impact of migrant remittances on economic growth and poverty in 21 Latin American countries. The employed Panel fully modified least squares (FMOLS) and used annual data from 1980 to 2018. The study provided empirical evidence that remittances positively impact economic growth in these countries in the long run; however, there were mixed results in the short run. The result also revealed that remittances tend to lower poverty rates in Latin America in the long run. 
Ukhtiyani and  Indartono (2020) examined the dual impact of remittance and FDI on the economic growth of Indonesia. The study relied on secondary data from various sources covering the period from 1998-2018, and the multiple regression model was used as the tool analysis. The study's result differed from a priori expectations because the study provided empirical evidence of no significant effect of remittance and FDI on Indonesia's economic growth. The study further established that the cause of the lack of impact of remittances on growth in Indonesia was that a significant amount of remittances to the home country were used for consumption, not for investment or to establish businesses. Also, the FDI had no impact caused by the bureaucracy involved in receiving   FDI in Indonesia. The study recommends channelling remittances for investment purposes and providing infrastructure to increase foreign investor interest.
Onyike et al. (2020), using data from Nigeria, explored the link between immigrant remittances and the economic growth of Nigeria. The ARDL cointegration and VECM   were used as the basis of the analysis. The data from 1986 to 2017 was used to estimate relationships among the variables. The result indicated that in the long run, remittances, inflation rate and human capital positively affect growth, while domestic investment and interest rate negatively impact growth. There was also evidence that domestic investment remittances and human capital had a positive impact in the short run, with only interest rates having an adverse effect.
Olayungbo et al .(2020) provided a different dimension to the debate by using a nonlinear autoregressive distributed lag (NARDL) to examine the link between remittances and economic growth in Nigeria covering the period from 1981 to 2018. They observed that growth reacts asymmetrically to remittances only in the long run. The study further showed that both positive and negative variations in remittance reduce the economic growth potentials of the economy in the long run, and also, remittances have a growth stagnation effect and  growth-retarding and improving effect in the short run. Their findings support the view of pessimistic theories on remittances, which postulates that remittances are not beneficial to growth. 
Khan et .al (2019), using data from Pakistan and employing the ARDL model, examined the impact of remittance inflow in Pakistan from 1976 to  2016. Their study provided empirical evidence of a short and long-term relationship between economic growth and remittance inflow in Pakistan. The study concluded that remittance inflow, foreign direct investment, and domestic saving positively affected economic growth. At the same time, consumption and inflation hurt economic growth. The study also showed that the positive impact of remittances on economic growth in Pakistan was through the transmission effect of financial sector development and the education of migrant families.
In Romania, Georgian (2018), using the OLS method, examined the impact of remittances on economic growth from 2000  to 2006. The study provided empirical evidence that remittance positively and significantly impacts the economy of Romania. Similarly, Meyer and Shera (2017) examined the impact of remittances on economic growth using data from six European countries that received high migrant remittances: Albania, Bosnia and Herzegovina, Bulgaria, Macedonia, Moldova and Romania. The period for the study was from 1999 to 2013 when remittances in these countries were the largest source of foreign exchange inflow, and remittances contributed more than 10 per cent of GDP. The study used the OLS as the basis analysis. The result confirmed that remittances positively and significantly impact the economic growth of these countries. The study recommends that remittances be deployed more productively by channelling more of their consumption to investments. 
Using ordinary least squares OLS as the basis of analysis, Azam (2015) examined the impact of migrant remittances on economic growth in four Asian countries (Bangladesh, India, Pakistan and Sri Lanka.). The period covered by the study was from 1976  to 2012. The study provided empirical findings showing a significant positive relationship between remittances and economic growth in these countries. This study also introduced control variables, i.e. infrastructure openness to trade and foreign direct investment, in the analysis. All these variables were also found to have a significant positive relationship with economic growth in these countries 
3.0 METHODOLOGY 
The study adopted an ex post facto design method. This method is retrospective, and secondary data is usually linked between present and past events. The data was the World Development Indicators. To investigate the nexus between migrant remittance and economic growth in Nigeria, this study used yearly time series data from 1984 to 2023. The study used the ARDL model, which is a multiple-regression model. This research gathered time-series data, and an econometric model was built on this data. The ARDL approach considers the short and long-run relationship simultaneously. The ARDL bounds testing model is a cointegration method developed by Pesaran et al. (2001) to test the existence of the long-run relationship between variables. The ARDL is appropriate for testing cointegration among variables with a small sample size (Pesaran et al., 2001). The ARDL approach can also be used notwithstanding the stationary properties of the variables in the samples (Pesaran et al. 2001).	Comment by hp: Approach
3.1 Model Specification
The model  specification for the study was adapted based on the position of the Solow Growth Model, economic growth is driven as an external source of capital inflow as well as models of existing literature (Adjei et al., 2020; Khan et .al,2019: Islam 2022; Qutb, 2022) 
The model is specified as	Comment by hp: The model should begin with the derivation of Solow-Swan model based on your manuscript
GDPG =f(REM, FDI, FOREX, INFL ) (1)	Comment by hp: Should be taken and incorporated to the model as TFP and linerized
Where,
GDPG represents GDP growth 
REM is Immigrant Remittances
FDI is foreign direct investment 
FOREX represents the exchange rate 
INFL is the domestic inflation rate 
In the model, this is a mix of variables in absolute values and relative values, i.e. rate and differential percentage; thus, the functional form of the model is specified in Equation (2) as:
𝐺𝐷𝑃G= 𝛽0 + 𝛽1REM + 𝛽2FDI + 𝛽3 LNFOREX+ + 𝛽4DINFL + …….(2)	Comment by hp: Must be logarithmic form 
β0=constant 
β1-β4= coefficients of the independent variables 
 = Error or disturbance term.
The ARDL technique estimates the short- and long-run impact of the explanatory variables on the dependent variable of economic growth. The ARDL form of the model is specified in Equation 4 
…….(3)
Where: ∆=First difference operator; α=Drift parameter; εt =White noise residual
3.2 Variable Definition and Measurement
The variable definition and measurement are shown on Table 2 
Table 2: Variable Definition and Measurement
	S/N
	Variable Name 
	Definition 	Comment by hp: Proxy
	 Source

	1
	 GDP Growth rate.
	Annual Percentage change in GDP.
	World Bank 

	2
	Remittances.
	Personal remittances received (current US$)
	World Bank

	3
	Foreign Direct Investment 
	Net inflows (current US$)
	World Bank

	4
	 Foreign Exchange 
	Official exchange rate
	World Bank 

	5
	Inflation 
	Consumer prices (annual %)
	World Bank


Source: Authors Compilation, 2025.





4.0 PRESENTATION AND DISCUSSION OF RESULTS

4.1 Descriptive statistics 

The descriptive statistics in Table 3 summarize the central tendency, variability, and precision of five key economic indicators based on a sample size of 40 observations for each variable. These indicators include GDP growth rate (GDPG) immigrant remittances (REM,), Foreign exchange rate (LNFOREX), and Inflation rate (DINFL). Table 3  provides the Mean, standard deviation, and standard Error of the Mean for each variable. 
Table 3 Descriptive Statistics
	Variable
	Count
	Mean
	Std. Dev.
	of Mean

	GDPG
	40
	4.04
	3.81
	0.60

	REM
	40
	9.71
	9.88
	1.56

	LNFOREX
	40
	137.56
	143.33
	22.66

	DINFL
	40
	19.21
	16.78
	2.65

	FDI
	40
	2.60
	2.54
	4.02


Sources: Authors own computations, Eviews 10	Comment by hp: Add year
The GDP growth rate shows an average growth rate of 4.04%, with a standard deviation of 3.81%, indicating moderate variability in economic growth over the sampled period. The standard Error of the Mean is 0.60%, suggesting that the sample mean is a reasonably precise estimate of the population mean GDP growth rate. The immigrant remittances variable, measured in billions of dollars, has a mean value of 9.71 billion and a standard deviation of 9.88 billion, reflecting substantial fluctuations in remittance inflows. The significant standard deviation implies that remittance levels vary widely across the sample period, possibly due to economic conditions or external factors affecting expatriate earnings. The standard Error of 1.56 billion indicates some level of precision in estimating the Mean, but the high variability in remittance inflows suggests this variable is notably dynamic. The foreign exchange rate has an average value of 137.56 (likely against a major currency like the USD), with a high standard deviation of 143.33, suggesting substantial fluctuations in exchange rates. This variability is expected in contexts where the exchange rate is influenced by inflation, foreign investment, and monetary policy changes. The standard Error of the Mean is 22.66, indicating some uncertainty in the mean estimate but still providing a general measure of the exchange rate over the period. Inflation rate averages 19.22%, with a standard deviation of 16.78%. This level of variability implies significant swings in inflation, possibly due to economic policy shifts, supply chain disruptions, or other economic shocks. The standard Error of the Mean is 2.65%, suggesting a reasonably precise estimation of the mean inflation rate, though the high standard deviation indicates potential economic instability or inflationary pressures over the sample period.

4.2 Unit Root Test 	Comment by hp: Which types of Unit Root test and why?
 Table 4 Unit Root  Test 
	
	
	
	

	Variable
	t-Statistic	Comment by hp: At least categorize as Unit Root test with constant, constant + trend
	  Prob.*
	Status

	GDPG
	-4.478799
	 0.0009
	I(0)

	REM
	-5.284621
	 0.0001
	I(1)

	LNFOREX
	-5.792862
	 0.0000
	I(1)

	DINFLATION
	-4.488580
	 0.0013
	I(1)

	FDI
	-8.014754
	 0.0000
	I(1)


Sources: Authors' own computations, Eviews 10

The unit root test results, as presented in Table 4, show a mixed order of integration. While GDPG is integrated of order zero [I(0)], the other four variables , REM, LNFOREX DINFLATION FDI, are integrated in order 1 [I(1)]. The variables show a stationary trend since they exhibit a tendency for their values to revert to long-run constant Mean and variance at level and first difference. Therefore, ARDL is a suitable estimation method to analyze the data.

4.3 Tests for Lag Order Selection

Table 5: Tests for Lag Order Selection
	 Lag
	LogL
	LR
	FPE
	AIC
	SC
	HQ

	0
	-2210.562
	NA 
	 7.06
	 119.7601
	 119.9778
	 119.8368

	1
	-2086.380
	  208.0886*
	  3.36
	  114.3989*
	  115.7051*
	  114.8594*

	2
	-2068.566
	 25.03622
	 5.36
	 114.7873
	 117.1819
	 115.6315

	3
	-2046.786
	 24.72327
	 7.80
	 114.9614
	 118.4444
	 116.1893

	
	
	
	
	
	
	


Sources: Authors' own computations, Eviews 10

Based on the results of the VAR lag order  selection criteria, as shown in Table 5, the optimal lag length for the model is determined to be one (1) lag. This conclusion is supported by multiple selection criteria, including the Akaike Information Criterion (AIC), the Schwarz Criterion (SC), and the Final Prediction Error (FPE), all of which indicate that a lag length of one minimizes model complexity while maintaining the best predictive accuracy. Specifically, the AIC (114.39), SC (115.70), and FPE (3.36) are at their lowest values at Lag 1, suggesting that this lag structure provides the most efficient balance between model fit and parameter parsimony. Additionally, the sequential modified likelihood ratio (LR) test confirms a statistically significant improvement in model fit when moving from Lag 0 to Lag 1. Therefore VAR(1) specification is the most appropriate for capturing the dynamic interrelationships among the variables within the given dataset.

4.4 ARDL Bounds Cointegration Test

The bounds cointegration test was done to determine the cointegrating properties of the variables. It estimates the tendency of the variables to move together over the long-run

Table 6 ARDL Bounds Cointegration Test
	
	
	
	
	

	Test Statistic
	Value
	Signif.
	I(0)
	I(1)

	
	
	
	
	

	
	
	
	
	

	
	
	
	Asymptotic: n=1000
	

	F-statistic
	 7.063829
	10%  
	2.45
	3.52

	k
	4
	5%  
	2.86
	4.01

	
	
	2.5%  
	3.25
	4.49

	
	
	1%  
	3.74
	5.06

	
	
	
	
	

	Actual Sample Size
	39
	
	Finite Sample: n=40
	

	
	
	10%  
	2.66
	3.838

	
	
	5%  
	3.202
	4.544

	
	
	1%  
	4.428
	6.25

	
	
	
	
	

	
	
	
	Finite Sample: n=35
	

	
	
	10%  
	2.696
	3.898

	
	
	5%  
	3.276
	4.63

	
	
	1%  
	4.59
	6.368

	
	
	
	
	

	Test Statistic
	Value
	Signif.
	I(0)
	I(1)

	
	
	
	
	

	
	
	
	
	

	t-statistic
	-5.801320
	10%  
	-2.57
	-3.66

	
	
	5%  
	-2.86
	-3.99

	
	
	2.5%  
	-3.13
	-4.26

	
	
	1%  
	-3.43
	-4.6

	
	
	
	
	


Sources: Authors' computations, Eviews 10
The results in Table 6 show F-Bounds Test Results. The test was conducted to examine the presence of a long-run relationship between GDP growth and the explanatory variables. The calculated F-statistic (7.0638) exceeds the upper bound critical values at the 1%, 5%, and 10% significance levels, confirming the existence of a long-run cointegrating relationship between GDP growth, remittances, foreign exchange reserves, inflation, and foreign direct investment. The t-bounds test further supports this conclusion, with a highly significant negative t-statistic (-5.8013) that falls below the lower bound threshold at all significance levels. This reinforces the evidence of a stable long-term equilibrium relationship among the variables, justifying the application of an ARDL Error Correction Model. 

 4.6 Long-run Regression Results 
Table 7 : Long-run Regression Results
	
	
	
	
	

	Variable
	Coefficient	Comment by hp: Use asterisk (*) on the magnitude of coefficient to show significances
	Std. Error
	t-Statistic
	Prob.*  

	GDPG(-1)
	0.041
	0.165144
	0.253996
	0.8011

	REM
	-2.790
	1.14E-10
	-2.450693
	0.0199

	LNFOREX
	-3.294
	2.169196
	-1.518885
	0.1386

	LNFOREX(-1)
	4.030
	2.166529
	1.860402
	0.0720

	DINFLATION
	-0.075
	0.035258
	-2.149047
	0.0393

	FDI
	6.510
	3.15E-10
	2.066979
	0.0469

	C
	3.997
	2.258071
	1.770100
	0.0862

	R-squared
	0.357
	    Mean dependent var
	4.173925
	

	Adjusted R-squared
	0.236
	    S.D. dependent var
	3.767914
	

	S.E. of regression
	3.291
	    Akaike info criterion
	5.381616
	

	Sum squared resid
	346.653
	    Schwarz criterion
	5.680204
	

	Log-likelihood
	-97.941
	    Hannan-Quinn criter.
	5.488747
	

	F-statistic
	2.966
	    Durbin-Watson stat
	2.156280
	

	Prob(F-statistic)
	0.020
	
	
	


Sources: Authors' own computations, Eviews 10
The ARDL model was estimated using GDP growth (GDPG) as the dependent variable, covering the period from 1986 to 2024. The Akaike Information Criterion (AIC) was employed to determine the optimal lag structure, resulting in an ARDL (1,0,1,0,0) model.
The coefficient on lagged GDP growth (GDPG (-1)) is 0.0419, with a p-value of 0.8011, indicating that past GDP growth does not exert a statistically significant influence on current GDP growth. This suggests that GDP growth is primarily driven by contemporaneous economic dynamics rather than its own historical values. 
The coefficient on remittances (REM), which is the variable of interest, is -2.790, with a p-value of 0.0199, indicating a statistically significant negative impact on GDP growth in the long run. This implies in the long run, at the current period, for every unit of remittances, economic growth is retards by 2.790 units holding all other factors constant; this shows  that increased remittance inflows have a negative influence on economic expansion. This finding is not in line with a priori expectations because of the increasing levels of immigrant remittances to Nigeria over the years. The findings align with previous studies' positions (Nyasha & Odhiambo, 2022 ; Olayungbo et al, 2020 ; Qutb, 2022; Ukhtiyani and  Indartono, 2020). However, these  findings contradict the earlier studies ( Adow 2025; Adjei et al. 2020; Azam 2015 ; Murindagomo  & Chiwira 2025; Depken et .al 2021 ;Meyer &Shera 2017; Ugbaka 2025; Yadeta & Hunegnaw 2022). Furthermore, this result negates the position of the Solow-Swan growth model that postulates that capital accumulation remittances drive economic growth as an external source of capital expected to drive growth in addition to domestic savings and investment.Also  it is inconsistent  with the position of prospect theory and theory of tempered altruism that suggests that continuous and positive trend remittances to families by emigrants should improve their livelihood. 
The exchange rate plays a major role in immigrant remittance, i.e.  if the local currency appreciates against other currencies, it can be detrimental to remittance and vice versa when the exchange rate depreciates.. Exchange rate volatility is also an important yardstick for remittances because highly volatile can dissuade remittances. Regarding the foreign exchange rate (LNFOREX) from Table 6, it exhibits a negative but statistically insignificant effect in the current period, with a coefficient of -3.294 and a p-value of 0.1386 in the long run. However, the lagged foreign exchange value (LNFOREX(-1) has a positive coefficient of 4.0306 and is statistically insignificant with a p -value of 0.0720. This indicates that foreign exchange may exert a delayed positive impact on GDP growth, likely through exchange rate stabilization and enhanced investor confidence.
Inflation (DINFLATION) is found to have a statistically significant negative effect on GDP growth, with a coefficient of -0.0758 and a p-value of 0.0393 in the long run. This confirms the impact of rising inflation on growth, possibly due to increased macroeconomic uncertainties. These results affirm the position of earlier studies like (Khan et .al 2019). Also, important to note domestic inflation often erodes the purchasing power of receivers of the remittances, which can retard growth over a period. 
In the case of foreign direct investment (FDI) from Table 7 exhibits a statistically significant positive impact on GDP growth, with a coefficient of 6.510 and a p-value of 0.0469. This underscores the role of foreign investment as a driver of economic growth, likely through capital accumulation, technology transfer, and productivity enhancements. This finding is consistent with the position of  (Azam 2015;Depken  et .al 2021 ;Khan et .al 2019). The positive influence of FDI on growth is in line with the position of Solow-Swan growth model that postulates that economic growth is driven by capital accumulation which can be in form foreign capital inflow. 
The overall model fit is moderate, with an R-squared value of 0.3574, indicating that approximately 35.7% of the variation in GDP growth is explained by the independent variables. The Durbin-Watson statistic (2.1560) suggests that serial correlation is not a major concern in the model. The F-statistic (2.9669, p = 0.0203) confirms the overall significance of the model at the 5% level and that the model is statistically significant, meaning that the included variables collectively explain a significant proportion of GDP growth variations.
4.7 Error Correction Model (ECM) 
Table 8 Error Correction Model (ECM)Results
	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	0.368394
	0.715891
	0.514596
	0.6109

	D(GDPG(-1))
	-0.153640
	0.181670
	-0.845711
	0.4049

	D(REM)
	2.091
	2.33E-10
	0.090002
	0.9289

	D(REM(-1))
	-2.96E-10
	2.36E-10
	-1.252776
	0.2206

	D(LNFOREX)
	-2.452072
	2.159291
	-1.135591
	0.2658

	D(LNFOREX(-1))
	0.349597
	2.161950
	0.161705
	0.8727

	D(DINFLATION)
	-0.050096
	0.037341
	-1.341590
	0.1905

	D(FDI)
	-3.46E-13
	4.43E-10
	-0.000781
	0.9994

	D(FDI(-1))
	5.28E-10
	4.60E-10
	1.148860
	0.2603

	ECM(-1)
	-0.787820
	0.264724
	-2.976002
	0.0060

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.579281
	    Mean dependent var
	-0.080263
	

	Adjusted R-squared
	0.444049
	    S.D. dependent var
	4.328402
	

	S.E. of regression
	3.227347
	    Akaike info criterion
	5.402132
	

	Sum squared resid
	291.6415
	    Schwarz criterion
	5.833076
	

	Log-likelihood
	-92.64051
	    Hannan-Quinn criter.
	5.555458
	

	F-statistic
	4.283632
	    Durbin-Watson stat
	1.782817
	

	Prob(F-statistic)
	0.001416
	
	
	


Sources: Authors own computations, Eviews 10

Error Correction Model (ECM)  presented on Table 8 was  to examine the short-run and long-run determinants of GDP growth in the period 1986 to 2023, using Least Squares Estimation. The model accounts for key macroeconomic variables, including remittances (REM), foreign exchange rate (LNFOREX), inflation differential (DINFLATION), and foreign direct investment (FDI), while also incorporating the lagged error correction term (ECM(-1)) to assess the speed of adjustment toward long-run equilibrium.
From Table 8 The error correction term (ECM(-1)) is negative and statistically significant (p = 0.0060), with a coefficient of -0.7878. This suggests that approximately 79% of any deviation from the long-run equilibrium is corrected within a year, indicating a strong and rapid adjustment process in response to macroeconomic shocks. 
The short-run results from Table 8 indicate that none of the independent variables significantly influence GDP growth in the immediate term. In the short run, Remittances (REM) in the current period  with a coefficient 2.091 has a positive but  not  statistically significant effect on GDP growth. This results is similar to the findings of  Khan et .al 2019 ; Murindagomo  & Chiwira 2025;Onyike et.al  2020). In the lag period Remittances (REM) with a with a coefficient -2.96 has a negative but not statistically significant effect on GDP growth in the short run. The foreign exchange rate (LNFOREX) has a negative but statistically insignificant effect on growth in the current period while in the lagged period foreign exchange rate (LNFOREX) has a positive but statistically insignificant effect of growth suggesting that short-term exchange rate fluctuations do not exert an immediate impact on GDP growth.Inflation  (DINFLATION)  have negative but  not significantly influence GDP growth in the short run.   Foreign direct investment (FDI) exhibits weak negative effects in the current period  while the lagged term showing positive insignificant   impact.  

The R-squared value of 0.5793 suggests that approximately 58% of the variations in GDP growth are explained by the included regressors. Also the adjusted R-squared of 0.444indicates moderate explanatory power,. The overall model is statistically significant, as indicated by the F-statistic of 4.2836 (p = 0.0014). The Durbin-Watson statistics of 1.7828 suggest that autocorrelation is not a major concern.

4.8 Diagnostic Tests
The presence of serial correlation or autocorrelation  in the model was checked with the Breusch–Godfrey test in Table 9. generally, the Breusch–Godfrey test supersedes the Durbin-Watson test method of testing for serial correlation  
Table 9 Breusch–Godfrey test  
	
	
	
	

	F-statistic
	0.477582
	    Prob. F(2,30)
	0.6249

	Obs*R-squared
	1.203399
	    Prob. Chi-Square(2)
	0.5479


Sources: Authors own computations, Eviews 10
The Breusch-Godfrey Serial Correlation LM Test produces an F-statistic of 0.4776 (p = 0.6249) and an Obs*R-squared value of 1.2034 (p = 0.5479), indicating that there is no evidence of serial correlation in the residuals. 
The Breusch-Pagan-Godfrey Heteroskedasticity Test was conducted   to test for heteroscedasticity (see Table 10. From Table 10 shows that the F-statistic of 0.8321 (p = 0.5541) and an Obs*R-squared value of 5.2633 (p = 0.5105), confirms  the absence of heteroskedasticity and validating the model’s homoscedasticity assumption.


Table 10 The Breusch-Pagan-Godfrey Heteroskedasticity Test  

	F-statistic
	0.832060
	    Prob. F(6,32)
	0.5541

	Obs*R-squared
	5.263304
	    Prob. Chi-Square(6)
	0.5105

	Scaled explained SS
	4.539309
	    Prob. Chi-Square(6)
	0.6041

	
	
	
	


Sources: Authors own computations, Eviews 10
Stability Test was conducted , as shown in figure1 the blue line denotes  the  cumulative sum of recursive residuals, and the red dashed lines shows  the 5% significance level bounds. Since the blue CUSUM line stays within the red dashed lines throughout the sample period this demonstrate there are no structural breaks over time since the CUSUM line does not cross the 5% significance level bounds. Therefore  it  can be concluded that the model is stable over the period covered by the model. 







        Figure 3 CUSUM



. 
5.0 Conclusion and Recommendation  
Migrants' remittances constitute a significant source of foreign exchange for numerous developing economies, including Nigeria, which ranks among the leading countries in remittance receipts globally. Thus, it is important to evaluate the influence of remittances on economic growth and their role as a source of international capital over an extended timeframe. Remittances are anticipated to play a significant role in the economic growth of recipient countries. This study examined the influence of remittances and various macroeconomic factors on Nigeria's economic growth over a span of forty years, from 1984 to 2023. The estimation method employed was ARDL. The ARDL estimation results indicate that, in the short run, none of the independent variables significantly affect GDP growth. In the short term, remittances exert an insignificant yet positive influence on Nigeria's economic growth. In the long run, remittances exert a negative and significant effect on economic growth. This finding contradicts the priori expectations because  of  the rising levels of immigrant remittances to Nigeria over the years. Furthermore, it contradicts the position of the Solow-Swan growth model, the theory of Tempered Altruism, and Prospect Theory, which are foundational theories in the study. The negative impact of remittances on GDP growth may stem from the fact that a significant proportion of these inflows are allocated to consumption rather than investment in the economy. Foreign direct investment exerts a significant and positive influence on Nigeria's long-term economic growth which is in line with  the position  of the Solow-Swan growth model. Inflation adversely affects long-term growth significantly. The foreign exchange rate exhibits a negative, yet statistically insignificant, relationship with economic growth
in both the short and long-term. This study recommends that policymakers in Nigeria develop appropriate strategies and guidelines to promote the use of remittances for investment in the productive sector of the local economy, thereby enhancing growth rather than focusing solely on consumption purposes. These policies will require appropriate legal frameworks and support. There is a necessity to establish credible investment vehicles, either supported or guaranteed by the government at both federal and subnational levels, to ensure not only an increased inflow of remittances but also the allocation of these remittances to productive uses. Incentives, such as tax exemptions, may be implemented to attract migrant remittances, provided these funds are allocated to productive sectors of the local economy capable of generating employment and fostering economic growth. The study concludes that Nigeria can derive important insights from the experiences of other nations that have thrived by promoting remittances from migrants for investment in productive economic sectors.

Data availability statement: The data that support the findings of this study are available from the corresponding author upon reasonable request.
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Remmitance 2014-2023
2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	20999084800	20626046924.0079	19697938003.891201	22037016831.837799	24311022415.606899	23809281401.0144	17207547305.995499	19483402058.910599	20127614150.513401	19549549365.0159	


Remmitances vs FDI 2014-2023
IMM	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	20999084800	20626046924.0079	19697938003.891201	22037016831.837799	24311022415.606899	23809281401.0144	17207547305.995499	19483402058.910599	20127614150.513401	19549549365.0159	FDI	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	4693828631.8958302	3064168904.45333	3453258407.9847999	2412974916.2326398	775247400.00302899	2305099811.7035799	2385277665.91608	3313210000	-186792428.93092799	1872520530.0469501	
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