The Impact of Foreign Remittances on the Growth of the Ghanaian Economy: An

ABSTRACT
The aim of the study was to investigate how remittance inflows affect economic growth while taking
technology's mediating function into account. Ghana was the subject of the 46-year study, which ran

from 1975 until 2020. The Ordinary Least Square regression model was employed in the investigation\.wﬂ,.-»

The findings showed that remittance inflow had a small but negative impact on economic growth in
the absence of the interaction effect. The analysis finds a strong positive correlation between the
introduction of an interactive term (technology) and economic growth. Technology showed a strong
positive correlation with economic growth, but remittances showed a negligible positive correlation.
According to the study, life expectancy, exchange rates, and foreign direct investment (FDI) are the

benefits of foreign remittances on economic growth, policymakers ‘should establish a suitable
technological framework for their management and utilization. This will improve financial inclusion,
lower transaction costs, and encourage the effective use of funds.

Foreign Direct Investment, Exchange Rate, Life:Expectancy,Money Transfer Companies.
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1.0 Introduction

Remittances are monetary and material aid sent to. family members by migrant workers who work
outside their native country. Workers (remitters) who are living and working abroad from their homes,
send remittance—monies all over the world togtheir friends and families. Although the usage of
remittances varies by country,-most remittance recipients utilise them to cover living expenses,
education, and investments [1]. Due to the huge and growing aggregate flow of remittances, these
private donations not only enhance the living conditions of recipient families but also have a
significant impact:on-national economies[2].Remittances have long been seen as a key and reliable
source of external revenue in. developing countries. In underdeveloped nations, remittances are
primarily used to bridge the balance of payment (BOP) imbalance? and maintain better economic
conditions. Remittances;can theoretically boost economic growth by facilitating the development of
financial -markets, “providing financing for entrepreneurial activities, providing shock insurance,
financing househeld expenditure, financing household capital formation, bridging the savings gap, and
bridging the external financing gap. A segment of literature found that remittance inflows led to
economic growth, which has been empirically confirmed [3], [4], [5], and [6].

In many developing countries, Information and Communications Technology (ICT) has been a key
driver of growth, thanks to its ability to facilitate trade, capital flows, communications, and maobile

interesting source of growth. In this study, we looked into the connection between growth, remittances,
and technology. Over the past 20 years, information and communication technology (ICT) and
remittance inflows have steadily increased in Ghana, an emerging African economy. Technology
affects every part of our everyday life in some way. This aroused our interest, so we set out to look
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into the implications of the relationship between economic growth, technical advancements, and
remittance inflows.

1.1 Statement of the Problem

Advocates of remittances as a source of external capital for development claim that when remittances
are invested in a country, they contribute to the growth of an economy, while when they are consumed,
they have positive multiplier effects [7]. As a result, remittances have a favourable impact on
payments at the macro level and that remittances are generally distributed in cash and used for
consumption and education at the micro-level. Overall, it can be said that remittance inflows have
aided economic growth and contributed to beneficiaries' higher welfare gains [11].On the contrary,
other studies claimed that remittances can stifle economic growth. This may happen if remittances are
largely used for consumption rather than productive investment, which would lead to economic
development [12]. When remittance inflows cause the local currency to appreciate, it might impair the
country's economy by discouraging exports and thereby limiting entrepreneurial rivalry in the
recipient's country [13]. This is revealed in previous studies that remittances have a significant
negative impact on growth[14], [15]. The purpose of this study is to empirically explore whether
remittances lead to economic growth in Ghana, based on the two strands of Iiterature.\

connections as of January 2022,[16]coupled with the surge.in-mobile banking in Ghana to similar
networks and across networks. This has replaced the old way of posting money, sending them through
people and banks. This resulted in a much easier means of transferring money from other countries
into Ghana. However, as to whether the influx in the use of mabile phones to remit money from abroad
to Ghana has improved the Ghanaian economy has not been proven empirically. This study, therefore,
seeks to investigate the impact of remittance inflows on the growth of the Ghanaian economy
considering the mediating role of mabile technology.

1.2 Objectives of the Study
This study generally focuses on the:effect of foreign remittance on economic growth considering the

mediating role of hechnolog)ﬁtrﬁh@ study aims to accomplish the following particular goals in order to .-

fulfil this overall objective:
1. To determine the trend of Ghana’s foreign remittance, economic growth, and technology.
2. ‘To investigate the effect of foreign remittance on economic growth in Ghana.

3., To investigate the mediating role of technology on the effect of foreign remittance on economic
growth in Ghana.

The objectives of this study isare achieved by examining, the trend of Ghana’s foreign remittance and
its impact on the economic growth, where technology plays a mediating role in getting the remittances
to their destination for the intended purposes.

1.3 Scope and significance of Study

The study focuses on the empirical understanding of the relationship between foreign remittance and

studiesfocuseson Ghana, a developing country sited at the WesternendofAfrlcaThelmponanceof

the study can be divided into two categories: policies and research. The study examines the impact of
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foreign remittances on economic growth, taking into account the function of technology as a mediating

remittances is crucial for various reasons. First, the government couldan utilise this-datathe data panel

adopted in the study to determine the best policies for accelerating Ghana's economic development.

Secondly, international financial and development agencies like—such asthe World Bank, the

International Monetary Fund, the Agricultural Development Bank, and the United Nations

Development Programme couldar use these findings generated from the study to decide on the best

policies to adopt to improve the growth of the Ghanaian economy. This researeh-studywould makes a

significant contribution to the ffield\,,andw%sﬁrve,,as,,a,,f@,und@t,,i@n,f@,r,a,dd,i,t,iQnal,,e,mp,irica,l,,r,es@argh-,,,
It would also serve asis a valuable resource for Ghanaian researchers, academics,managers, and

students of economics and finance. This investigation would finally brirgsbring to the notice of the

Ghanaian government feasible areas for improvement.

2.0 Literature Review and Theoretical Underpinnig

In order to provide a context for analysing the remittance inflow and economic growth, remittance
inflow and technology, and economic growth and technology this:section describes the remittance
inflow in various countries. The underlying question is whether theuinfluence of technology on
remittances affect the economic growth of recipient countries. The<empirical review provides studies
relating to remittance inflow and economic growth, remittance inflow and technology, and economic
growth and technology. In this section, the study evaluated the initialtheoretical review exploring the
endogenous growth model and followed with the empirical review on remittance inflow, technology
and economic growth.

2.1 Endogenous Growth Model

The endogenous growth model, which- presupposes a continuous return, serves as the fundamental
theory behind this investigation. According to the endogenous growth model, total factor productivity,
physical capital, and human.capital are endogenous inputs that drive the growth of national output.
[17]. Scholars have backed this hypothesis;by arguing that the endogenous growth model's emphasis
factors—human capital development;. total factor productivity, technological diffusion, and physical
investments—are the means by which the remittance-growth impact is identified. [18], [19].The idea
that the development of:human capital and the diffusion of technology promote economic growth and
development“through their impact on total factor productivity (TFP) is well-supported by the
endogenous.growth model. [20] Contends that the degree of human capital proficiency determines the
increase in TFPixThere 'is a dearth of research on how factors related to technical innovation and
remittances.affect economic growth. Microanalyses that attempt to gauge the impact of remittances on
households make “up a large portion of the existing literature on remittances and technological
development variables [105]. This restriction is addressed by endogenous growth theory, which
demonstrates that TFP and technology diffusion factors complement the effect of remittances on
growth. Endogenous growth theory, according to [18], pinpoints the channel by which remittances will
support development and expansion. This theory's major justification is that remittances are
purportedly able to accelerate economic growth through the improvement of human capital or
increased productivity. [18], however, contends that while remittances have little effect on economic
growth, they may have a considerable impact on the latter due to their influence on technology.
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2.3 Empirical Review of the Literature

The empirical review evaluates the current literature on remittances inflow and economic growth,
coupled with theremittaneesremittance’s inflow and technology, channels of remitting money,
economic growth and technology. This evaluation covers their research period, methodology, study
sample size, and research findings.

2.3.1 Remittance Inflow and Economic Growth

Remittances are a natural by-product of migration and are paid to the nations of emigrants as
compensation for losing a portion of their labour force, [21]. It has been determined to be a quicker,
more affordable, and simpler method of moving money internationally, [22]. In 2013, $416.6 billion,
$429.9 billion in 2014, $432 billion in 2015, with $52 billion of that amount going to Africa[23].
According to Rajan and Zachariah's analysis from 2019, Africa experienced average economic growth
of 5% in 2010 and roughly 5.5% between that year and 2015 throughout the same time period. These
figures were far higher than those in the Middle East and Asia, where average growth for the same
time was 5% and less than 5% respectively. Remittances are emphatically shown to positively
correlate with financial development through the deposit flow and remittances received overseas to
home banks according to[24] Yaseen (2012). Broad money’s ability to measure financial progress has
revealed a number of trends in the chosen countries along with their GDP growth rates. Remittance to
low and middle-income countries hit $550 billion in 2019, exceeding Foreign Direct Investment (FDI)
and Official Development Aid (ODA). According to[25], these are merely documented flows; the
actual volume, which includes those via unofficial routes, is much higher. The ability to measure
financial progress has revealed a number of trends in the chosen countries along with their GDP
growth rates. Figure 2.1 shows that Sub-Saharan Africa received $48 billion in remittances in 2019,
but the actual amount is probably far higher. About half of all remittances to Sub-Saharan Africa were
sent to Nigeria alone (Figure 1). Smaller, pooper and more vulnerable nations typically depend more
on remittances for their economies: taking into consideration the size of the economy, South Sudan
(35% of GDP), Lesotho (21% of GDP)!

REMITTANCES ARE A LARGE AND STABLE SOURCE OF EXTERNAL FINANCING
IN SUB-SAHARAN AFRICA

Remittance flows to sub-Saharan Africa were recorded to be $48 billion in 2018, larger than foreign direct investment (FDI) and comparable
in size to official development assistance (ODA). However, like with other sources of financing, the COVID-19 pandemic has and is expected
to continue to lower this important financing sources significantly.
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Fig.1: Remittances sent to sub-Saharan Africa as a whole
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Source: World Bank Data.

Figure 2 shows that the remittances to Nigeria are the highest in our sample. It reached $23.8 billion in
2019. It is followed by Ghana, Kenya, and Senegal with $ 3.5 billion, $ 2.8 billion and $2.5 billion.
The remittances flowing into South Africa are the lowest among study ample with $0.9billion.
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TOP RECIPIENTS OF REMITTANCES IN SUB-SAHARAN AFRICA, 2019

Remittances play an important role in many sub-Saharan African economies. For example, at $1.3 billion, this source of financing accounted
for over 34 percent of South Sudan's GDP in 2019,

Top-10 remittance destinations (by % of GDP), 2019 Top-10 remittance destinations (by absolute amounts), 2019
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Fig.2: Remittances to countries sample in:billions
Source: World Bank Data

However, figure 3 shows the level of remittances. arriving in Ghana. The top countries from which
Ghana receives remittances are the United States of America, Nigeria, the United Kingdom, Italy,
Germany, Cote d'lvoire, Canada, Togo, Burkina Faso, and the Netherlands, as shown in figure 2.3.
Contrary to popular opinion,:remittances do not solely originate in Europe and the United States;
evidence indicates that a sizeable number of remittances originate in African nations including Nigeria,
Burkina Faso, and'Céte d'lvoire.
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In comparison to earlier research, [26] employed the generalized method of moment to evaluate the
applicability of increasing remittances on value-added economic sectors in sub-Saharan Africa from
1980 to 2014. The ability of remittances to measure financial progress has been reviewed by a number
of trends in the chosen countries along with their GDP growth rates. First, there study found that,
increasing remittances has a net positive impact on the net manufacturing sector added value. Given
that the unfavourable net occurrence of remittances to the service sector is connected with positive
marginal or conditional impacts, the study expanded by estimating the threshold at which remittances
include net positive impact on added value to the service sector. An increase in remittances must reach
a critical mass of 4 at 8.5% of GDP according to the extended research, in order to provide a positive
net on the value-added service sector search.

[27],investigated the effects of remittances on the financial development of nations in.South-Eastern
and Eastern Europe from 1994 to 2007. The study looked at whether these funds help boeost the volume
of deposits and credit that are processed through local banks. The-results ‘show that remittances
significantly contribute to the financial development of South-Eastern and Eastern Eurgpean nations. It
has been noted that the impact of bank orders on private investors is:more significant than the impact
on bank deposits.

In their study,[28]tried to determine how inbound remittances. impacted Ghana's economic
development. Using annual data from 1970 to 2016, the orthographic distributed lag ARDL estimate
approach was utilized to look for a connection between remittances and economic growth. The
findings showed that remittances have a short-term favourable impact on economic growth and a long-
term negative impact on GDP.

However, [29]divide the 30-year period-into six non-overlapping five-year periods to investigate the
impact of remittances and economic¢. growth permanence on the economic growth of low-income,
lower middle-income, and upper. middle-income economies. They use pooled cross-country time series
for the period of 1981 to 2010. In new ways, this time period made contributions to the literature on
remittances, economic growth indicaters, and related topics. According to the research, remittances are
not linked to the expansion’ of low-income economies' economies. Remittances are, nevertheless,
found to be favaurably and significantly linked to the expansion of lower middle-income and higher
middle-income economies, according to the study's findings.

In developing. Asia,[30]investigated the macroeconomic effects of FDI and remittance inflows. The
majority ofiremittances go to emerging countries in Asia, and the area has consistently done well in
attracting foreign direct investment (FDI) inflows. Foreign direct investment (FDI) and remittance
inflows have.an impact on output and foreign exchange rates since they are an external source of
capital formation. This study uses data from 1981 to 2015 to give empirical evidence on the effects of
FDI and remittances on real effective exchange rates and GDP in Asian developing nations. The
endogeneity problem was solved using the dynamic panel GMM approach. According to their
findings, remittances and FDI inflows both have positive and significant effects on currency rates and
GDP in developing Asia. Due to generally steady inflows, remittances have more influence and
considerable effects.

In eleven MENA nations, [31]investigated the impact of governance and remittances on economic
growth. They selected these nations because of their rather stable political environments. Due to the
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fact that the series included in this analysis have varying degrees of integration, we estimate panel
Autoregressive Distributed Lag (ARDL) models using annual data from the World Bank for the years
2002 through 2017. These models incorporate control variables including gross capital formation, per
capita consumption, and openness, among others. The six governance indicators from the World Bank
are used to calculate a governance composite. To investigate their effect on economic growth, these
indicators are utilized singly in various Autoregressive Distributed Lag (ARDL) models and their
interactions with remittances. The results showed that the remittance had a negative effect on
economic growth in the quasi-totality of the models. Although the governance composite indicates a
favourable effect on economic growth, taking the governance dimension into account produces
contradictory results.

2.3.2 Channels of Remitting Money

Most remittances are sent to Ghana via both official and unofficial methods. While official:channels
are offered by licensed financial institutions, informal channels involve remittingservices and
procedures that are not part of the wire transfer and financial services businesses, The issue of record
keeping is brought on by the usage of informal channels.

According to studies by[32] and[33], a significant portion of temittances;to Ghana are still primarily
transferred through unofficial channels, such as when friends and relatives travel home, carry cash
with them when they visit, or cloak money in letters that are sent to:Ghana. In a study by[32] it was
found that 41% of money sent abroad was received through formal, financial institutions, and a study
by[33]finds that formal financial institutions @nd money transfer companies received 53% of
remittances sent during a year of the study. Given ithat 73% of Sub-Saharan Africa's overall
remittances are not documented, these figures are not surprising [34].

The study by[32]found that higher transfer, fees and financial institutions' refusal to pay remittance in
foreign currencies are two additional factors contributing to immigrants' preference for informal
channels over formal ones.[35], looked into what factors influence migrants' decision regarding the
method of payment when sending money to family members who live overseas.

The survey was carried out by using:1680 migrants in the Netherlands. The investigation revealed five
remittance services andifive: money transfer operator services in cash transfers through unofficial
intermediaries. Bank services were also recognized. The study also revealed other significant factors
such as individual:trait and mission specific factors, prices, usability, and availability of remittance
choices have a rele in. deciding the choice of payment channels. Based on the findings, according
to[35], new (mohbile) remittance solutions, cost-cutting measures, and financial education may all be
beneficial.

Table 1. Money Transfer Companies in Ghana
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e \Western union e Coinstar Money Transfer
o MoneyGram e Ghana Money Transfer
e Ria Money Transfer e UT transfer
e Vigo Money Transfer e Universal Money Transfer
e Express Money Transfer e Unity Monetary Services
e Small World Money Transfer e FamilyLink Money Transfer
e Lawrence Associate e Money Exchange
e Unity Link e GES money
e Samba e MTN mobile money
e Trans fast e Tigo cash
e Qasis e Airtel money
e Suri Change e Vodafone cash

e T Money

Source: Authors Compilation (2023)

2.3.3 Remittance Inflow and Technology

By reducing the cost of production, streamlining supply chain procedures, facilitating access to
information (thereby assisting consumers with decision-making), and offering high-quality goods at
reasonable prices, technology has increased productivity and:growth, see[36] and[37]. [38],0ver the
past three decades, a sizable body of literature examining the dynamism in technological advancement,
which has proven to be essential in the growth-and development process, has arisen. Numerous studies
have looked at the impacts of technology at different levels;zincluding firm-industry, national, cross-
country, and regional levels, with a special emphasis on industrialized nations[39]. For instance,
[40]examined enterprises in Canada’s.service industries at the firm-industry level and discovered that
personal computers had a favourable impact on productivity development. ICT and productivity are
strongly correlated, according to[41] investigation into 57 significant US industries. According to[42],
[43], information and communications technology (ICT) services have the potential to boost the
economy by increasing' labour -productivity, enable technology-dependent industries (such as
manufacturing and services).to operate profitably, and give consumers more information about a wide
range of goods and services. The availability of effective technology offers a global virtual platform
for communication and trade inside and across numerous industries for countries that are sea-locked,
remote physically, and cut off from major business centres[44]. Thus, as ICT services expand due to a
growth.in connections, which is mostly fuelled by cables and other technological equipment, effective
and affordable communication links are built, which facilitates other types of economic activity than
tourism [38]. Additionally, there is a clear causal relationship that links broadband infrastructure to
growth, especially when there is a sufficient amount of that infrastructure[45].

In their study, [46]looked at the relationship between ICT, remittances, and output per worker in
Vietnam from 1980 to 2012. They use Granger causality tests and autoregressive distributed lag
bounds to anahyzeanalyse the short- and long-term impacts as well as the direction of causation within
the augmented Solow framework. The findings indicate that ICT has a significant short-run (0.002%)
and long-run (0.006%) impact on output per worker. The elasticity coefficient of remittances is
favourable over the long term but is not significant at the 1%-10% level of significance, and the short-
term results are varied. The causality conclusion shows a unidirectional causality from capital per
worker and ICT to remittances, respect, and a bidirectional causality between remittances and output
per worker, stressing their mutually reinforcing effect.
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[47], examined how linkages between information and communication technology (ICT) and
remittances affect the doing of business. Their study focused is on a panel of 49 Sub-Saharan African
(SSA) countries for the period 2000-2012. The empirical evidence is based on the generalized method
of moments. While the authors establish some appealing results in terms of net negative effects on
constraints to the doing of business, some positive net effects are also apparent. The authors also
establish ICT penetration thresholds at which the unconditional effect of remittances can be changed
from positive to negative.

[48], in their research looks at how remittance and information and communication technology ICT are
related in businesses operations. Focus was placed on a panel data of 49 Sub-Saharan African nations
from 2000 to 2012. Making use of a generalised method of moment the study established that ICT
penetration thresholds positively influenced remittance inflow.

2.3.4 Economic Growth and Technology

The relationship between Technology and economic growth has_been “debated extensively in
endogenous growth, growth accounting, new economy and policy literature.

The question as to whether ICT spur economic growth has been much debated in:literature. It is both
theoretically and empirically agreed that ICT should spur growth[49]. Accerding to [50], ICT affects
growth through improvement in the quality of life; improvement in the competitiveness of doing
business; diversification of the economy and retention of business. [51],claim that ICT significantly
lowers the cost of transactions in the financial services industry. The rapid development of ICT has
boosted e-commerce, increased human capital development, encouraged information dissemination,
and network externalities in addition to creating new jobs[52]. By encouraging economic freedom,
social and political stability, network externalities, and productive efficiency, ICT indirectly fosters
growth.

[53], [54], [55], [56], [57] and [58], are a few previous research on ICT and economic growth that have
a national focus. In their estimation of the impact of broadband on Brazil's productivity from 2007 to
2011.[59],discovered that broadband raisesiBrazil's productivity. Similarly, [54]discovered that mobile
telephony promotes India's economic. growth while concentrating on 14 Indian states between 2001
and 2012. India's economic growth is accelerated by ICT investment, according to[60], study of the
direct and indirect effects of ICT onIndia's economic growth from 1986 to 2011. [61],investigates the
effect of ICT on"Singapore's‘economic growth from 1990 to 2008 with a focus on Australia.[62],
concludesthat ICT accelerates Singapore's economic growth. When[63] looks at the impact of mobile
and fixed-line on:China's economic growth from 1991 to 2011, she finds that both technologies boost
thescountry's GDP. ICT boosts China's economic growth, according to [58] who looked at the short-
and long-term. effects of ICT on China's economic growth from 1980 to 2013. The Swedish
government has also recognized that ICT has a favourable impact on economic growth [56].

[64], [65], [66], [67]. [68], [69], and [70]among others, are some of the studies on ICT and growth that
have also concentrated on a panel or cross-country studies. ICT help G-20 countries' economies thrive,
according to [71], who looked at the effects of ICT and innovation on carbon emissions and economic
growth for 13 G-20 countries from 2000 to 2014. ICT infrastructure has a positive impact on the
economic growth of EU countries, according to research by[64], who looked at this issue from 2000 to
2017. [65], compares nations with higher access to education and those with less access to determine
whether education modifies the influence of ICT on economic growth. By concentrating on 45 SSA
nations between 1993 and 2015, researchers discovered that, given improved education, the internet
contributes to economic growth.[72], focusing on 40 SSA nations between 2006 and 2015, discovered
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that SSA countries' economies are boosted by mobile. ICT helps Small Pacific Island States'
economies expand in both the short- and long-terms, according to [58]Kumar et al. (2015), who looked
at the effect of ICT on economic growth for these countries from 1979 to 2012.[68], focusing on
OPEC, discovered that ICT fuelled the region's economic growth from 2002 to 2015. [73], examined
the economic growth of 9 ASEAN nations between 1991 and 2009 and discovered that ICT is a major
driver of this growth. Focusing on the BRICS and[69], discovered that from 2000 to 2014, ICT helped
the BRIC countries' economies thrive. Using a global dataset,[56]discovered that from 2002 to 2014,
broadband accelerated economic growth in 135 nations. In a similar vein, [74], discovered that from
1991 to 2000, 207 countries' economies grew as a result of internet use. On the other
hand,[75]discovered that from 1991 to 2015, the internet slowed economic growth in 207 countries.
Contrarily, [76], discovered that from 2005 to 2009, mobile broadband was more advantageous for 43
nations (divided into high-income and low-income countries) in low-income countries. For 74 nations
(divided into SSA and OECD countries) between 2006 and 2016.[77], discovered that SSA countries
profit more from mobile telecommunications, whereas OECD countries typically benefit more from
internet usage. Finally,[66] finds that the gains from ICT investment are the same for 59 countries
(categorized into developed, emerging, and developing countries) from 1995 to 2010.,

3.0 Bata-and-Methodology

In this section the study design, study area, the sample procedures, the procedure for data collection
and the analytical technique used to analyze the data will be discussed. The chapter also explains
remittance inflow, technology and economic growth. The interactive effect of technology on the
relationship between remittance inflow and economic growth was analyzed using econometric model.

3.1 Research Design

The research design is an important aspect of the study of remittances. It is important to devise a
method for accurately collecting data and analyzing it. A research design may be explanatory,
exploratory, or descriptive, according to [78]. To determine the best technique to collect data,
researchers must first select a research strategy. According to [78], the research design is the overall
strategy for a study that entails the research philosophy and method employed to effectively address a
defined problem. This philosophy describes the viewpoints and presumptions of how data about a
phenomenon ought to be obtained and investigated. [79], define a research approach as a plan that
identifies three main research methodologies and acts as a road map for achieving the research
objectives. They are the mixed approach, the qualitative approach, and the quantitative approach. The
quantitative technique will be used in this study since it allows for the objective assessment of

1975 to 2020 due to data availability was employed. Using econometric methods for time series

regression models, the complete set of data is aralyzedanalysed. Time series analysis is a specific way
of arabyzinganalysing a sequence of data points collected over an interval of time. In this regard, data
points recorded are at consistent intervals over a set period of time rather than just recording the data
points intermittently or randomly. However, this type of analysis is not merely the act of collecting
data over time. Our study employed sets time series data and this is different from other data because
the analysis can show how variables change over time. In other words, time is a crucial variable
because it shows how the data adjusts over the course of the data points as well as the final results.It
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offers a different information source as well as a predetermined hierarchy of data relationships.
Because consistency and dependability in time series analysis usually demand a high number of data
points, we decided to investigate the 46-year period data for the study. A large data set guarantees a
sample size that is representative, and the analysis can filter out noisy data. Additionally, it guarantees
that any patterns or trends found are not anomalies and can take seasonal variation into consideration.
Time series data can also be utilized for forecasting, which is the process of projecting future data
based on past data. The World Development Index (WDI) from the World Bank Development database
is the data's primary source. Because most studies on remittance inflow have gotten their data from
WDI, this analysis depends on the information provided by WDI[80], [81], [82], [83].The temporal
features and forecasting skills of the time series data analysis employed in this work are the main
focus. The ordinary least square, which was used to model linear relationships and was not intended
for time-dependent data, is also taken into consideration, as is the sequential nature of the data. This is
not the case for panel data analysis, general least square, or structural equation-models:that were
employed in previous research, where the goal was to address the analytical capacities of complex data
structures and offer more nuanced insights using both cross-sectional and time series dimensions.

3.3 Econometric Model

The use of time panel data technique to reveal the relationship ‘between remittance inflow and
economic growth and the relationship between the-interactive effect of technology and remittance
inflow and economic growth in Ghana. Time series data is used because this will tell whether the aim
of remittance inflow; thus, to ensure economic growth is met in Ghana. According to [84], the panel
estimate technique must be used due to the nature of the data and the numerous benefits it offers.

The panel estimation technique is recommended due to the characteristics of the data and the benefits
that come with using panel estimation, accerding to [85]. Panel estimate also has the benefit of
controlling the impacts of factors that are insurance-specific, allowing for both long-run and short-run
effects, and overcoming the limitations of, the times series and cross-sectional techniques [84]. This
therefore enables a better'understanding and measurement of phenomena that are not captured in either
cross-sectional or time series models and therefore allows for the modelling and testing of complex
behavioural models[85]. According to[86], the error term structure in a panel data modelling makes the
ordinary least square estimation an inefficient and biased estimator of panel model. Time-series
increases .the likelihood of correlation between the error terms of different periods. Again, the
assumption:of homoscedasticity does not always hold for panel data models. Two methods are used to
analyzeanalyse panel data. These models have fixed effects and random effects.

A time series regression model is used to test the relationship between macroeconomic factors and
mutual fund.prices. A time series regression model is more appropriate for estimating the relationship
because the sample data consists of a set of random variables indexed by time[84]. All open-end
mutual funds in Ghana face the same degree of systematic risks emanating from macroeconomic
factors like interest rates, inflation rate, exchange rate etc., hence using a time-series model will
suffice. The generalized static time series model can be expressed as

Ve = Bo + B1Xic + & (3.1)
3.3.1 Relationship between Remittance Inflow and Economic Growth
As a result of the data's panel structure, the study uses the empirical model below.
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Growth, = By + BiRemit, + B,FDI; + BsLife Exp, + BsInflation, + BsEx Rate,
+ v (32)

Growth, = By + f1(Remit * Mob sub), + B,FDI, + B;Life Exp, + B,Inflation, + BsEx Rate;
+u (33)
Where;
Growth, is the Economic growth of Ghana at period t
Remit, is the proxy for Remittance inflow of Ghana at various time periods t.
Mob sub; is the proxy for technology (mobile subscription ratio) of Ghana at time t
FDI, is the foreign direct inflow of Ghana at time t
Life Exp, is the life expectancy of Ghana at time t
Inflation, is the proxy of inflation for Ghana at time t
Ex Rate, is the exchange rate of Ghana at time t
v, is the error term

3.4 Variable Definition
In this section, the variables utilized in the panel model are discussed.

3.4.1 Growth and Remittance Inflow

One of the finest metrics for assessing an economy's performance.is its GDP per capita. As a stand-in
for economic growth in this study, GDP per capita growth. (annual percentage) expressed in constant
2005 US dollars is employed. Thus, our dependent variable is the annual percentage growth in GDP
per capita. Personal remittances received as a proportion of GDP are employed in this study as a stand-
in for remittances [87], [88]. The World Bank data set.is the source of the remittance data.

3.4.3 Foreign Direct Investment (FDI)

A stand-in for foreign direct investment (FDI) is net inflows, expressed as a percentage of GDP. The
World Bank dataset is where EDI data is obtained. Instead of using total flows, FDI net inflow is
utilized since it is a more accurate.indicator of how FDI influences a nation's economic growth. The
source of this determinant is:the World Bank database.

3.4.4 Population Growth

Different methods can be used to measure population growth. Numerous authors in the growth and
convergence literature incorporate depreciation, population expansion, and technology growth into
their models [89]. This combo is predicated on the Solow model. Remittance literature, however, uses

population:growth alone, not the combination of these three variables. Population growth (annual
percentage) is used as a stand-in for population increase in this study [90]. This variable comes from
the World Bank database.

3.4.5 Inflation

Although there are several benchmarks available, this analysis uses consumer prices (annual %) as a
proxy for inflation [5]. The World Bank database is where the inflation data is obtained.
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3.5 Method of Data Analysis and Presentation of Results

| The times series data of remittances inflows to Ghana, ICT teehnelegy, an economic growth of Ghana
was analysed using times series analysis. STATA software was used in running the data. Results for
‘ the analysis were displayed in ehapter-sessionfour.

4.0 Results and Discussion

The methods for obtaining, evaluating, and deriving the results, as well as their interpretations, are
described in this part. It shows the correlation matrix, the selected variables' correlation statistics, and
finally the regression analysis of the study's objectives.

4.1 Descriptive Statistics

Table 2 provides the variables—descriptive statistics of the dataset from the regression. The mean,
maximum and lowest values as well as the standard deviation of the pooled data from 1975 to 2020 for
each variable serve as the primary descriptive metrics.

Table 2: Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max
GDP 46 1.259 4.434 -14.509 11.315
REMIT 46 1.439 2.375 0 10.085
MOB. TECH 46 31.636 49.676 0 137.517
FDI 46 2.738 2.866 -.66 9.467
LIFE EXP 46 57:538 3.844 50.811 64.347
INFLATION 46 30.941 28.375 4.865 122.875
EXC. RATE 46 1.03 1.546 0.000114 5.596

Source: Constructiof the Authors (2023).

Our variables' statisticalicharacteristics are displayed above. The tables provide information on the
different variables included in the model, the total number of observations (Obs) for each, the mean,
standard deviationi(Std.Dev), minimum (Min) and maximum (Max) values for each variable used in
this study.as shown in the columns. The highest number of observations for all variables in table 2 is
46, suggesting that data for Ghana was gathered during a 46-year period. While economic growth is
proxied by the Gross Domestic Product (GDP) Per Capita growth as used in most studies, remittance is
measured as personal remittance received to GDP and technology is proxied as mobile subscription
ratio.

To begin with our dependent variables, GDP, the proxy for economic growth in Ghana recorded a

minimum of -14.509 and a maximum of 11.315 with a mean of 1.259. Given this observation, it is

quite evident that Ghana has experience period of improved growth in the economy and periods of
‘ recession as well.
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The average Remittance inflow was 1.439 which implies that the overall remittance inflow to GDP
was 1.439. The standard deviation of remittance inflow recorded for the period was 5.552. Over the
period, remittance inflow attained a maximum of 10.085 and a minimum of 0. The data implies that,
whereas some has had periods where large amount of remittance was received, there were periods
where very small remittance was received.As a proxy for mobile subscription, the number of mobile
cellular subscriptions (MCS) per 100 individuals had an average of 31.636 and ranged from zero to
137.517. This is expected because mobile use was ones non-existent in Ghana but has increased all
over the country at a very high rate.

Foreign Direct Inflows, proxied by FDI inflows to GDP, averaged 2.738, with a standard deviation of
2.866 and maximum and minimum scores of 9.467 and -0.66 respectively.According to the net FDI
values, Ghana may have received both positive and negative net FDI inflows during,the time period
under consideration. Life expectancy measures the life expectancy of people in.Ghana. The average
value of 57.538 indicates that on average, Ghanaian is expected to: live 58uyears. The life
expectancyvariable has a standard deviation of 3.844, has a minimum of. 50.844 and attains a
maximum of 64.347 during the study period. Consumer price index, was used asga stand-in for
inflation. The inflation variable for the study period averaged 30.941, meaning:that Ghana's inflation
output increased by an average of 30.941 points each year, with a range;of up to 112.875 points and
down to 4.865 points. This shows that for Ghana over the-study:period, inflation increased to about
112.875 points in one particular year.

Over the course of the study, Ghana's average exchange rate was.1.03 with a standard deviation of
1.546. Additionally, the exchange rate fluctuated between 0.000114 and 5.596.

4.2 Trend Analysis

This section discusses the trend of Economic growth, remittance inflow into Ghana and technology in
Ghana.

4.2.1 Trend of Economic Growth

The trend analysis of economic growth proxied as GDP per capita growth across the study period (this
from 1975 — 2020) is presented in Figure 4 below. The figure 4 reveals that, economic growth reached
its highest peak in,2012./The growth of the economy is attributed to the increase in the export of oil,
cocoa and gold[91]. Figure 4 shows that the least growth was recorded in 1975 where there was
political instability which resulted to inefficient public policies and bureaucratic mismanagement.
Throughout the study period we observe a rise and fall of economic growth indicating that Ghana’s
economy:has experienced periods of booming as well as recession.

Figure 4. Trend of Economic Growth
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Ghana's GDP per capita growth (annual %) 1975 - 2020

15

-20
Source: Construct of the Authors (2023)

4.2.2 Trend of remittance inflow

Figure 5below shows that remittance inflow into Ghana began to increase from 2010. This is because
several money transfer companies began to ‘operate making it.easier to remit money into the country.
The highest point was achieved in 2015 and there seem to a drop in remittance in 2017-2018 which
may be attributed to the collapse of some:financial institution which may be serving as a remittance
agent.

Figure 5: Trend of remittance inflow to Ghana
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Personal remittances, received in Ghana (% of GDP) - 1975 - 2020
12

10

Source: Construct of the Authors (2023)

4.2.4 Trend of Technology

Figure 6 reveals the trend in technology in Ghana proxied as mobile cellular subscription rate. The
figure shows that mobile cellular subscription has risen from:1999:and had a very sharp increase from
the year 2001 to 2017. It is at this stage that mobile technology became a household device in Ghana.
Also for the year 2019 and 2020, the graph is'seen.to be falling. This fall may be attributed to the
effects of COVID-19 on the telecommunication sector.

Figure 6: Trends of Technology
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Source: Construct of the Authors (2023)

4.3 Testing assumption of no multicollinearity

Multicollinearity is said to be present when two of the independent variables employed in regression
analysis are highly linearly correlated. When multicollinearity exists, it becomes difficult to isolate the
relationship between each independent variable and the dependent variable.Table 3 below shows the

Pearson's correlation coefficient matrix for the study's variables. The test statistic known as Pearson's
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correlation coefficient examines the statistical link or association between two continuous variables
and provides data on the strength and direction of the association or correlation. A significant
correlation is stated to exist if the coefficient values between the variables are between 0.50 and 1.
However, the study establishes a threshold of 0.7, in accordance with [92], for Pearson's correlation to
demonstrate the existence of strong collinearity between the independent variables.

Table 3: Matrix of correlations

Variables 1) ) 3) 4) (5) (6) )
(1) GDP 1.000
(2) REMIT -0.068  1.000
(3) MOBSUB  0.197 0.610 1.000
(4) FDI -0.058  0.583 0.510 1.000
(5) LIFEEXP  -0.166 0.625 0.630 0.535 1.000
(6) INFLATION -0.042 -0.484 -0.438 -0.544 -0.710 1.000
(7) EXCRATE 0.129 0.632 0.445 0.213 0.459 0.148 1.000

The greatest correlation coefficient from the correlation matrix in“Table 3 is 0.630, which is less than
0.70 and indicates that there is no significant collinearity. We employ the Variance Inflation Factor
(VIF) to test for multicollinearity in order to ascertain whether the issue of multicollinearity is present.
According to [93], multicollinearity exists,when the V/IF of the independent variables is greater than
10. Given that the VIF of the independent variables is less than 10, the multicollinearity issue is not
present, as evidenced by Table 4's VIF;

Table 4 Variance Inflation Factor

VIE 1VIF

LIFE EXP 3.681 272
FDI 3.25 .308
REMIT 3.094 .323
INFLATION 2.025 494
MOB SUB 1.867 .536
EXC RATE 3.558 .281
Mean VAF 2.783

Because all of the variables'VIFs, as indicated in table 4 above, were below 10, the results from the
table above indicate that all of the variables can be included in our estimation. Additionally, this is in
line with the suggestions made by [94].

4.4 Heteroscedasticity

The results of the Breusch-Pagan test, which was used to determine if our regression models had
heteroscedasticity, are displayed in the table below. This test's null hypothesis indicates that the panel
exhibits homoscedasticity, or constant variance. From the table below, we fail to reject the null
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hypothesis at the 5% level of significance confirming that there is constant variance and therefore
heteroscedasticity does not exist.

Breusch-Pagan / Cook-Weisberg test for heteroscedasticity
Ho: Constant variance

Table 5: Test for Heteroscedasticity

FG, 40) 1.88

Prob > F 0.1194

4.5 Test for Normality

The Shapiro-Wilks test for normal distribution can be used to ascertain wheéther the variables are
regularly distributed. The population's normal distribution is the test's null:hypothesis, ‘As a'result, if
the p value is smaller than the selected 0.05, the null hypothesis is disproved and it is shown that the
tested data are not normally distributed.

Variable Obs w \V z Prob>z
GDP 46 0.962 1.681 11102 0.135
REMIT 46 0.957 1.885 1.345 0.089
MOB SUB 46 0.926 3.260 2.508 0.060
FDI 46 0.921 3.485 2.649 0.040
LIFE EXP 46 0.957 1.882 1.342 0.090
INFLATION 46 0.971 1.266 0.501 0.308

The-table 6 shows that all variables: for our regression model are normally distributed. This makes it
appropriate for our regression.model.

4.6 Test for Autocorrelation

The absence of any:serial correlation of any order is the null hypothesis for the Breusch-Godfrey LM
test for autocorrelation. When.we use the Breusch-Godfrey LM test for autocorrelation on the data, we
discover a p-value higher than 0.05. As a result, we reject the null hypothesis and come to the
conclusion that there is'no first-order serial correlation of any real significance in the series.

Table7: Breusch-Godfrey LM test for autocorrelation

chi2 df Prob>Chi2

1.044 1 0.307

HO: no serial correlation

4.7 Econometric Result and Analysis

This section estimates the ordinary least square regression stated in chapter three. Table 8 show the
relationship between economic growth proxied as GDP per capita growth and remittance inflow to
Ghana. Table 9 shows the effect of remittance inflow on economic growth considering the mediating
role of technology.
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4.7.1 Effect of Remittance Inflow on Economic Growth.

Table 8: Regression Results

GDP Coef. St.Err. t-value  p-value  [95% Conf Interval]  Sig
REMIT -1 137 -0.73 AT72 -.376 A77

EXC. RATE 183 .046 4.00 .001 .09 275 faladed
FDI .051 .016 331 .002 .02 .083 faladed
LIFE EXP -10.465 3.918 -2.67 011 -18.384 -2.547 fall
INFLATION -39 .251 -1.55 128 -.898 118

Constant 44.188 16.17 2.73 .009 11.507 76.868 ookl
Mean dependent var 0.880 SD dependent var 0.940

R-squared 0.248 Number of obs 46.000

F-test 4.283 Prob > F 0.003

Akaike crit. (AIC) 122.752 Bayesian crit. (BIC) 133.724

*xk n< 01, ** p<.05, * p<.1

Table 8 presents the results of the regression of remittance inflow and other explanatory variables on
economic growth. The R-squared of model 1 is 24.80%. The p-values of 0.003 in the model show the
model is well fitted.

As expected, there is a negative relationship between remittance inflow and economic growth. This
implies that as remittance inflow increases, economic growth also declines. This finding is consistent
with the results of{28], who studied the impact of remittance on economic growth in West Africa and
found a negative relationship. This negative relation is as a result of remittance money being
channelled into non-economic ventures. Their study recommends that governments of West African
countries should put in measures to channel remittance into economic ventures. This finding however
contradicts the study by[95], [96] and [97] who studied Asian countries. Their results revealed that
remittance inflow positively affects economic growth. This is because, the more remittance a country
receives, and people receive enough money to invest into economic ventures. Therefore, improving
economic growth.

Taken as a whole, foreign direct inflow had a significant positive relationship on economic growth.
This positive relationship is confirmed by [98], who studied 24 developing countries,[99], who studied
104 countries in the world and[100], who studied 69 developing countries. This implies that an
increase inFDI increases economic growth. Life expectancy had a significant negative impact on
economic growth. Consistent with our results, [101], recorded a negative significant relationship
between life expectancy and economic growth of 141 developing countries. Again,[102], studied 146
countries and found a negative relationship between life expectancy and economic growth. However,
contrary to our findings,[102]established a positive and significant relationship between life
expectancy and growth. For the last control variable, exchange rate revealed a significant positive
relationship. This result is confirmed by [103]Razmi et al (2012) who studied developing countries and
found a significant positive relationship between exchange rate and economic growth. |

4.7.2 Effect of Remittance Inflow on Economic Growth the Interactive Effect of Technology

Looking at the relationship between remittance inflow and economics considering the interactive role
of technology, the study makes use of an ordinary least square regression.
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Table 9: Regression Result

GDP Coef. St.Err.  t-value  p-value [95% Conf Interval] Sig
REMIT -.123 15 -0.82 417 -.426 .18

MOB SUB 194 .075 2.59 .013 .043 .345 fall
REMIT*MOB SUB .014 .048 0.28 .078 -.084 111 fall
FDI 13 .163 0.79 432 -.201 46

Exc Rate 10.476 2.233 4.69 0.00 5.967 14.984 falakl
LIFE EXP -11.144 4.446 -2.51 .016 -20.138 -2.151 fall
INFLATION -.393 .238 -1.65 107 -.875 .089
Constant 46.882 18.219 2.57 .014 10.031 83.733 el
Mean dependent var 0.880 SD dependent var 0:940

R-squared 0.250 Number of obs 46.000

F-test 2.163 Prob > F 0.008

Akaike crit. (AIC) 124.659 Bayesian crit. (BIC) 137.459

*xk n< 01, ** p<.05, * p<.1

Table 8 presents the results of the regression of the interactions between remittance inflow and
technology and other explanatory variables on economic growth: The value of R-squared for the model
is 25.0% while the p-values of 0.008 show the validity of the overall fitness of the model, and that
jointly, all the coefficients are significantly different from 0.

relationship with economic growth: This ‘implies that with the rise in adaptation of technology in
remitting money from abroad into Ghana, economic growth however tends to rise. [104], indicated that
remittances have a globally:positive impact on economic growth. Technology therefore boosts
remittance inflow into translating to economic growth. However, without the technology factor, it is
revealed that remittance does not translate to a boost in technology. For the control variables exchange
rate revealed a significant positive relationship with economic growth when technology is interacted
with remittance: Again;. life.expectancy revealed a significant negative relationship with economic
growth.

5.0 Conclusions and Policy Recommendations

The section.includes a description of the findings, inferences about how well the research met its goals,
and suggestions based on the findings. The summary provides a quick glance at the work while
reliving the key moments. The conclusion captures inference based on the empirical study, and
recommendations are suggested based on the results reached. Recommendations are pertinent to both
future research and the governments of certain nations.

5.1 Summary of the study

The study evaluates how remittance influx affects economic expansion. Three goals were established
for the investigation. The first involved figuring out the trends in technology, remittance inflow to
Ghana, and economic growth in Ghana. Data from Ghana covering the 46-year period from 1975 to
2020 is used for this. The Gross Domestic Product (GDP) is used as a proxy for economic growth. In
most studies, per capita growth is employed as a proxy for technology, and remittance is calculated as
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the ratio of personal remittances received to GDP. Economic growth reached its lowest point in 1975
and its maximum point in 2011, according to our first aim. The financial sector crisis was blamed for
the dramatic decline in remittance inflow that occurred between 2017 and 2018, despite the fact that it
had started to rise sharply in 2001. Up until 2019 or 2020, mobile technology was on the rise; the
COVID-19 pandemic was also a contributing factor in this decline.

The findings of the regression showed that remittance inflow had a negative but negligible impact on
economic growth in the absence of the interaction effect. This implies that substantial financial
transfers to Ghana do not result in increased economic activity. According to model one, FDI, life
expectancy, and exchange rate are the main factors influencing economic growth. While rate life
expectancy shown a substantial negative link, FDI inflows and exchange revealed a strong favourable
relationship. An ordinary least square regression model was employed in model two of the
investigation, which introduces technology as an interacting variable.

According to the study, there is a strong correlation between economic growth. and'the interaction
term. While there was a slight negative correlation observed between remittance inflow and economic
growth, there was a strong positive correlation observed between mobile technology and economic
growth. According to model two, the exchange rate and life expectancy have a considerable impact on
economic growth. Our study's findings indicate that remittance inflows have a negligible detrimental
impact on economic growth. Nonetheless, there is a strong positive correlation between remittance
inflow and the introduction of technology as an interaction:variable. Exchange rates, life expectancy,
and foreign direct investment were shown to be the main drivers of economic growth.

5.2Managerial Implication and Policy Recommendations

Remittances are unable to account for the economic expansion of low-income economies, as has been
made clear. Consequently, decision-makers ought to_focus on alternative systems. Since investment
and human capital can hasten the economic development of low-income economies, authorities should
first concentrate on these areas. More significantly, the most crucial component for economic growth
is human capital. This is because investments in human capital have the ability to convert remittances
into profitable ventures. Additionally, FDI investment can spur economic growth through the
development of innovative human capital. These countries also benefit from trade openness since it
gives them the opportunity to gain a .competitive edge. Nonetheless, since excessive spending lowers a
nation's revenue, the government should cut back on final consumption spending. Once more, Ghana's
government is able to.invest in mobile technology since it boosts remittance to enhance growth in the
economy.

5.3 Limitations of the Study

The time series used in this study are primarily limited in dealing with stationarity, complexity,
autocorrelation, and seasonality; therefore, proper modelling and, to the extent possible, sufficient data
are required to generalize accurate results. This could have an impact on the robustness and reliability
of the results. Additionally, OLS regression necessitates work to assure correct inferences due to its
limitations with assumptions about linearity, independence, endogeneity, and lack of multicollinearity.
Because of the technique employed, the study can have erroneous results and inaccurate conclusions.

5.4 Suggestions for Future Studies

Future study should assess the effects of current remittance laws and regulations on technology-
mediated remittances and economic growth in order to fill in knowledge gaps and offer a thorough
grasp of how remittances mediate the impact on economic growth. In addition, it can examine cross-
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national or longitudinal research and take into account behavioural insights, obstacles to technology
adoption, financial inclusion, and economic development.

References

[1] Carrasco, E., & Ro, J. (2007). Remittances and development. University of lowa, Center for
International Finance and Development. University Press.

[2] Durden, E. (2018). Banking on Remittances? How Bank Account Possession in the United States
Affects Mexican Migrants Sending Money Home. Mexican Studies/EstudiosMexicanos, 34(2),
165.

[3] Barrett, B. W., & Durden, T. E. (2018). Banking on Remittances? How opening a bank account in
the United States affects Mexican migrants sending money back to Mexico. Mexican
Studies/EstudiosMexicanos, 34(2), 165-190.

[4] Lartey, E. K. K. (2013). Remittances, investment and growth in sub-Saharan Africa, The Journal of
International Trade & Economic Development, 22(7), 1038-1058.

[5] Pradhan, G., Upadhyay, M., & Upadhyaya, K. (2008). Remittances and economic growth in
developing countries. The European Journal of Development Research, 20(8), 497-506.

[6] Adenutsi, D. E. (2011). Financial development, international migrant remittances and endogenous
growth in Ghana. Studies in Economics and Finance,28(1), 68-89.

[7] Nsiah, C., &Fayissa, B. (2013). Remittances and economic.growth in Africa, Asia, and Latin
American-Caribbean countries: a panel unit root:and panel cointegration analysis. Journal of
Economics and Finance, 37(3), 424-441.

[8] Kratou, H., &Gazdar, K. (2018). Do institutions and finaneial development determine the
remittances-growth nexus in Africa? Mondes En Developpement, (3), 91-112.

[9] Cazachevici, A., Havranek, T., &Horvath, R. (2020). Remittances and economic growth: A meta-
analysis. World Development, 134, 105021.

[10] Georgiana, N. (2018). Remittances from migrant workers and their importance in economic
growth. Romania, 8(1), 161-166.

[11] Ratha D., Mohapatra S. & Silwal‘A. (2009). Outlook for Remittance Flows 2009-2011:
Remittances expected to fall by, 7-10 percent in 2009. Migration and Development Brief — 10.
Migration and Remittances Team Development Prospects Group, World Bank, 52170.

[12] Barajas, A.;.Chami, R., Fullenkamp, C., & Garg, A. (2010). The global financial crisis and
workers’ remittances.to Africa: What’s the damage? Journal of African Development, 12(1), 73—
96.

[13] Lopez, H., Bussolo, M., & Molina, L. (2007). Remittances and the real exchange rate. World
Bank Policy Research Working Paper, (4213).

[14] Anetor, F. O. (2019). Remittance and economic growth nexus in Nigeria: does financial sector
development play a critical role? International Journal of Management, Economics and Social
Sciences (IJMESS), 8(2), 116-135.

[15] Ahmed, V., Sugiyarto, G., & Jha, S. (2010). Remittances and household welfare: A case study of
Pakistan. Asian Development Bank Economics Working Paper Series, (194).

[16] Carare A., Franco L., Hadzi-Vaskov M. & J. Lesniak (2022). Digital Money and Remittances
Costs in Central America, Panama, and the Dominican Republic. IMF Working Paper No.
2022/238. Available at http://dx.doi.org/10.5089/9798400225895.001

[L7]Romer, P. M. (2015). Mathiness in the theory of economic growth. American Economic Review,
Page 22 of 28



105(5), 89-93.

[18] Udah, E. B. (2011). Remittances, human capital and economic performance in Nigeria. Journal of
Human Development and Sustainability, 4, 103-117.

[19] Adenutsi, E.D. (2011). Do remittances alleviate poverty and income inequality in poor countries?
Empirical evidence from SubSaharan Africa. MPRA Paper No. 37130

[20] Romer, P. M. (1994). The origins of endogenous growth. Journal of Economic Perspectives, 8(1),
3-22.

[21] Nikas, C., & Blouchoutzi, A. (2014). Emigrants’ remittances and the “Dutch Disease” in small
transition economies: the case of Albania and Moldova. Revista Romdna de Statistica, 1(1), 45—
65.

[22] Bayar, Y. (2015). Impact of Remittances on the Economic Growth in the Transitional Economies
of the European Union. Petroleum-Gas University of Ploiesti Bulletin, Technical Series;67(3),1-
10.

[23] Ratha, D., Eigen-Zucchi, C., & Plaza, S. (2016). Migration and remittances Factbook 2016.
World Bank Publications.

[24]Yaseen H. S. (2012). The positive and negative impact of remittances:on economic growth in
MENA countries. The Journal of International Management Studies.

[25] Pan Z., Xu W., Wang G., Li S. and C., Yang (2020) Will remittances suppress or increase
household income in the migrant-sending areas? Modelling the:effects of remittances in rural
China. China Economic Review, Volume 61.Elsevier: https://doi.org/10.1016/j/chieco
2020.101452.

[26] Asongu, S. A., & Odhiambo, N. M. (2022):.Remittances and value added across economic sub-
sectors in Sub-Saharan Africa. Quality & Quantity, 56(1), 23-41.

[28] Oteng-Abayie, E. F., Awuni, P. A.; & Adjeidjei, T. K. (2020). The Impact of Inward Remittances
on Economic Growth in Ghana.'African Journal of Economic Review, 8(3), 49-65.

[29] Das, A., & Chowdhury, M. (2011). Remittances and GDP dynamics in 11 developing countries:
evidence from panel.cointegration and PMG techniques. Romanian Economic Journal, 14(42), 3—
23.

[30] Kunamaneni, S., Jassi, S., & Hoang, D. (2019). Promoting reuse behaviour: Challenges and
strategies for.repeat purchase, low-involvement products. Sustainable Production and
Consumption, 20, 253-272.

[31] Kane, K. (2020). Social Remittances: A Pathway to Partnerships for Sustainable Development.
Journal: Encyclopedia of the UN Sustainable Development Goals Partnerships for the Goals, 1-
11.

[32] Ahinful, G., Boateng, F., & Oppong-Boakye, P. (2013). Remittances from abroad: The ghanaian
household perspective. International Journal of Business and Social Science, 4(1), 164-170.

[33] Teye, J. K. (2016). International remittances and welfare of households in Ghana. A Paper
Presented at Workshop at the Department of Geography, University of Ghana.

[34]Page J., & Plaza S. (2006) Migration Remittances and Development: A Review of Global
Evidence. Journal of African Economics. Oxford University Press.

[35] Kosse A., & Verneulen R. (2014). Migrants” Choice of Remittance Channel: Do General Payment
Habits Play a Role? World Bank Development, Volume 62. Elsevier, Pages 213-227

[36] Solow, R. M. (1956). A contribution to the theory of economic growth. The Quarterly Journal of

Page 23 of 28



Economics, 70(1), 65-94.

[37] Minghetti, V., & Buhalis, D. (2010). Digital divide in tourism. Journal of Travel Research, 49(3),
267-281.

[38] Buhalis, D., & Law, R. (2008). Progress in information technology and tourism management; 20
years on and 10 years after the Internet—The state of eTourism research. Tourism Management,
29(4), 609-623.

[39] Indjikian, R., & Siegel, D. S. (2005). The impact of investment in IT on economic performance:
Implications for developing countries. World Development, 33(5), 681-700.

[40] Lehr, B., & Lichtenberg, F. (1999). Information technology and its impact on productivity: Firm-
level evidence from government and private data sources, 1977-1993. The Canadian Journal of
Economics/Revue Canadienne d’Economique, 32(2), 335-362.

[41] Stiroh J.K. (2002). Are ICT Spillovers Driving the New Economy? The Review.of Income and
Wealth. VVolume 18 (1), Pages 33 — 57. J. Wiley; https://doi.org/10.1111/1475-4991.00039.

[42]Jalava, J., & Pohjola, M. (2008). The roles of electricity and ICT in economic:growth: Case
Finland. Explorations in Economic History, 45(3), 270-287.

[43] Kuppusamy, M., Raman, M., & Lee, G. (2009). Whose ICT investment matters to economic
growth: private or public? The Malaysian perspective. The Electronic Journal of Information
Systems in Developing Countries, 37(1), 1-19.

[44] Horscroft, V. (2010). An Eye on East Asia and Pacific-The Role of Information and
Communications Technology in Mitigating the Challenges on Economic Geography in the Pacific
Islands. World Bank. Retrieved from http://siteresources.worldbank.org/Resources/226262.

[45] Koutroumpis, P. (2009). The economic impact of broadband on growth: A simultaneous
approach. Telecommunications policy, 33(9), 471-485.

[46] Kumar, R. R., & Vu, H. T. T.(2014). Exploring the Nexus between ICT, Remittances and
Economic Growth: A Study of Vietnam. Southeast Asian Economies, 31(1), 104. https://doi.
0rg/10.1355/ae31-1g

[47]Asongu, S., Biekpe,N., & Tchamyou, V: (2019). Remittances, ICT and doing business in Sub-
Saharan Africa. Journal of Econemic Studies, 46(1). 35-54.

[48] Asongu, S. A., & Odhiambo, N*M. (2021). Inequality, finance and renewable energy
consumptioniin Sub-Saharan Africa. Renewable Energy, 165, 678-688.

[49] Stanley, T. D., Doucouliagos, H., & Steel, P. (2018). Does ICT generate economic growth? A
metaregression analysis. Journal of Economic Surveys, 32(3), 705-726.

[50} Pradhan, R.:P., Arvin, M. B., Hall, J. H., & Bahmani, S. (2014). Causal nexus between economic
growth, banking sector development, stock market development, and other macroeconomic
variables: The case of ASEAN countries. Nonlinear ARDL framework. In W. Horrace & R. Sickles
(Eds.), Festschrift in Honor of Peter Schmidt: Econometrics methods and applications (pp. 281-
314): Singapore: Springer

[51]Hasbi, M., & Dubus, A. (2020). Determinants of mobile broadband use in developing economies:
Evidence from Sub-Saharan Africa. Telecommunications Policy, 44(5), 101944,

[52] Adeleye, N., & Eboagu, C. (2019). Evaluation of ICT development and economic growth in
Africa. NETNOMICS: Economic Research and Electronic Networking, 20(1), 31-53.

[53]Jung, J., & L6pez-Bazo, E. (2020). On the regional impact of broadband on productivity: The case
of Brazil. Telecommunications Policy, 44(1), 101826.

Page 24 of 28



[54]Ghosh D., S. (2017). Impact of remittances on economic growth in developing countries: The role
of openness. Global Economy Journal, 17(2), 20160066.

[55] Ward, M. R., & Zheng, S. (2016). Mobile telecommunications service and economic growth:
Evidence from China. Telecommunications Policy, 40(2-3), 89-101.

[56]Edquist, H., & Henrekson, M. (2017). Do R&D and ICT affect total factor productivity growth
differently? Telecommunications Policy, 41(2), 106-119.

[57] Narayan, P. K., Narayan, S., & Mishra, S. (2011). Do remittances induce inflation? Fresh
evidence from developing countries. Southern Economic Journal, 77(4), 914-933.

[58] Kumar, R. R., Stauvermann, P. J., &Samitas, A. (2016). The effects of ICT on output per worker:
A study of the Chinese economy. Telecommunications Policy, 40 (2-3), 102-115. ISSN 0308-
5961

[59] Jung, J., and E. Lépez-Bazo. 2019. “On the Regional Impact of Broadband on Productivity: The
Case of Brazil.” Telecommunications Policy 44 (1), 101826.

[60] Erumban, A. A., & Das, D. K. (2016). Information and communication ‘technology and economic
growth in India. Telecommunications Policy, 40(5), 412-431.

[61] Vu, K. M. (2013). Information and communication technology (ICT):and. Singapore’s economic
growth. Information Economics and policy, 25(4), 284-300.

[62] Shahiduzzaman, M., & Alam, K. (2014). Information technology and its changing roles to
economic growth and productivity in Australia. Telecommunications Policy, 38(2), 125-135.

[63]Song, S. (2015). Africa Telecoms Infrastructure.in 2014. Africa Telecoms in Review, Many
Possibilities

[64] Toader, E., Firtescu, B. N., Roman, A.; & Anton, S. G. (2018). Impact of information and
communication technology infrastructure on‘economic growth: An empirical assessment for the
EU countries. Sustainability, 10(10), 3750.

[65] Donou-Adonsou, F. (2019). Technology, education, and economic growth in Sub-Saharan Africa.
Telecommunications Poliey, 43(4), 353-360.

[66] Niebel, T. (2018). ICT and economic growth—Comparing developing, emerging and developed
countries. World Development, 104, 197-211.

[67] Cheng, C. Y., Chien, M. S., & Lee, C. C. (2021). ICT diffusion, financial development, and
economic growth: An international cross-country analysis. Economic modelling, 94, 662-671.

[68] Sepehrdoust; H., & Ghorbanseresht, M. (2019). Impact of information and communication
technology.and financial development on economic growth of OPEC developing economies.
Kasetsart Journal of Social Sciences, 40(3), 546-551.

[69] Latif, Z., Latif; S., Ximei, L., Pathan, Z. H., Salam, S., &Jianqgiu, Z. (2018). The dynamics of ICT,
foreign direct investment, globalization and economic growth: Panel estimation robust to
heterogeneity and cross-sectional dependence. Telematics and informatics, 35(2), 318-328.

[70] Albiman, M. M., & Sulong, Z. (2017). The linear and non-linear impacts of ICT on economic
growth, of disaggregate income groups within SSA region. Telecommunications Policy, 41(7-8),
555-572.

[71] Nguyen, D. D., Dinh, H. C., & Nguyen, D. V. (2020). Promotion of Fintech application for the
modernization of the banking finance system in Vietnam. The Journal of Asian Finance,
Economics, and Business, 7(6), 127-131. https://doi.org/10. 13106/jafeb.2020.vol7.n06.127

[72] Haftu, G. G. (2019). Information communications technology and economic growth in Sub-
Saharan Africa: A panel data approach. Telecommunications Policy, 43(1), 88-99.

Page 25 of 28



[73]Lee, J. W., & Brahmasrene, T. (2014). ICT, CO2 emissions and economic growth: evidence from
a panel of ASEAN. Global Economic Review, 43(2), 93-109.

[74] Choi, C., & Yi, M. H. (2009). The effect of the Internet on economic growth: Evidence from
cross-country panel data. Economics letters, 105(1), 39-41.

[75]Maurseth, P. B. (2018). The effect of the Internet on economic growth: Counter-evidence from
cross-country panel data. Economics Letters, 172, 74-77.

[76] Thompson Jr, H. G., & Garbacz, C. (2011). Economic impacts of mobile versus fixed broadband.
Telecommunications Policy, 35(11), 999-1009.

[77] Myovella, G., Karacuka, M., & Haucap, J. (2020). Digitalization and economic growth: A
comparative analysis of Sub-Saharan Africa and OECD economies. Telecommunications Policy,
44(2), 101856.

[78] Saunders, M., Lewis, P., & Thornhill, A. (2007). Research methods. Business Students 4th Edition
Pearson Education Limited, England.

[79] Creswell, J. W., & Creswell, J. D. (2017). Research design: Qualitative, quantitative, and mixed
methods approaches. Sage publications.

[80] Chande, C., Riaz, N., Harbour, V., Noor, H., Torralba, M.; Cheng, Y::-H., ... Basuray, S. (2020).
Universal method for fabricating PDMS microfluidic device using SU8, 3D printing and soft
lithography. Technology, 8(1), 50-57.

[81] Rahman, M. M., Hosan, S., Karmaker, S. C., Chapman, A. J., & Saha, B. B. (2021). The effect of
remittance on energy consumption: Panel cointegration and dynamic causality analysis for South
Asian countries. Energy, 220, 119684,

[82] Yoshino, N., Taghizadeh-Hesary, F.,.& Otsuka, M. (2020). Determinants of international
remittance inflow in Asia-Pacific middle-income countries. Economic Analysis and Policy, 68,
29-43.

[83] Kadozi, E. (2019). Remittance inflows and economic growth in Rwanda. Research in
Globalization, 1(1), 1-15:

[84] Wooldridge, J. M. (2015). Introductory econometrics: A modern approach. Cengage learning.

[85] Baltagi, B. H., & Kao, C. (2001). Nonstationary panels, cointegration in panels and dynamic
panels: A survey.:In Nonstationary panels, panel cointegration, and dynamic panels. Emerald
Group Publishing Limited,

[86] Alhassan, R:K., Nketiah-Amponsah, E., Spieker, N., Arhinful, D. K., Ogink, A., van Ostenberg,
P:; & Rinke,de Wit, T. F. (2015). Effect of community engagement interventions on patient safety
and risk reduction efforts in primary health facilities: evidence from Ghana. PLoS One, 10(11),
€0142389.

[87]Beine;.M., Docquier, F., & Rapoport, H. (2001). Brain drain and economic growth: theory and
evidence. Journal of Development Economics, 64(1), 275-289.

[88] Catrinescu, N., Leon-Ledesma, M., Piracha, M., & Quillin, B. (2009). Remittances, institutions,
and economic growth. World Development, 37(1), 81-92.

[89] Mankiw, N. G., Romer, D., & Weil, D. N. (1992). A contribution to the empirics of economic
growth. The quarterly journal of economics, 107(2), 407-437.

[90] Giuliano, P., & Ruiz-Arranz, M. (2009). Remittances, financial development, and growth. Journal
of Development Economics, 90(1), 144-152.

[91]Aryeetey, E., & Baah-Boateng, W. (2016). Understanding the African Lions-Growth Traps and

Page 26 of 28



Opportunities in Six Dominant African Economies Understanding Ghana's Growth Success Story
and Job Creation Challenges,Brookings Institution and the Development Policy Research Unit
(DPRU) at the University of Cape Town.

[92] Kennedy, P. (2008). A guide to econometrics. John Wiley & Sons.

[93] Phan, H. T. M., Daly, K., & Akhter, S. (2016). Bank efficiency in emerging Asian countries.
Research in International Business and Finance, 38, 517-530.

[94]Kusi, B. A., Agbloyor, E. K., Ansah-Adu, K., & Gyeke-Dako, A. (2017). Bank credit risk and
credit information sharing in Africa: Does credit information sharing institutions and context
matter?Research in International Business and Finance, 42, 1123-1136

[95]Abduvaliev, M., & Bustillo, R. (2020). Impact of remittances on economic growth and poverty
reduction amongst CIS countries. Post-Communist Economies, 32(4), 525-546.

[96] Siddique, A., Selvanathan, E. A., & Selvanathan, S. (2012). Remittances-and economic growth:
Empirical evidence from Bangladesh, India, and Sri Lanka. Journal of Development
Studies,48(8), 1045-1062. https://doi.org/10.1080/00220388. 2012.663904

[98] Elboiashi, H. (2015). The effect of FDI on economic growth and the importance of host country
characteristics. Journal of Economics and International Finance, 7(2), 25-41.

[99] Mushtaqg, M., Hayat, M. A., Ahmad, S., & Nadeem, M.-(2017). Distributional Impact of Foreign
Remittances In Pakistan. Pakistan Business Review,19(2), 320-338.

[100] Borensztein, E., De Gregorio, J., & Lee, J.-W, (1998). How dogs foreign direct investment affect
economic growth? Journal of International Economics, 45(1), 115-135.

[101]Ngangue, N., & Manfred, K. (2015). The impact of life.expectancy on economic growth in
developing countries. Asian Economic -and Financial Review, 5(4), 653-660.

[102] Barro, R. J., & Lee, J.-W. (2010). A:New: Data Set of Educational Attainment in the World,
1950-2010. NBER Working RPaper No. 15902. National Bureau of Economic Research.

[103] Razmi, A., Rapetti, M., & Skott, P. (2012). The real exchange rate and economic development.
Structural Change and Economic Dynamics, 23(2), 151-169.

[104] Saad, W., & Ayoub, H. (2019):.Remittances, Governance and Economic Growth: Empirical
Evidence from MENA Region. International Journal of Economics and Finance, 11(8), 1

[105] Appiah-Otoo, I. & Song, N+;(2021). "The impact of ICT on economic growth-Comparing rich
and poor countries," Telecommunications Policy, Elsevier,Vol. 45(2).

Page 27 of 28






