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Abstract

The direction and degree of association between inward remittances and growth in economic
growth literature has been largely inconclusive in the literature. Findings from Ghana are no
different even in the presence of various moderating variables. Based on the aggregate Cobb-
Douglas production relationship, this research seeks to address this lack of consensus by
considering the role that structural breaks play in the remittance—growth relationship in the
presence of socioeconomic factors that proxy as institutional variables in Ghana. First, we conduct
the Johannsen cointegration analysis using data from 1984 to 2019. We find that although there
are two cointegrating relationships among all the variables tested, there's no significant
relationship between remittance and growth using both FMOLS and DOLS estimators. Second,
when a level structural break is introduced into the unit root tests, the I (1) properties of all
variables are non-existent and OLS regressions provide ample evidence that remittances and
socioeconomic factors have a strong, positive and significant impact on economic growth in Ghana.
The evidence suggests that there is a need to include structural breaks when investigating the
remittance—growth relationship in Ghana to avoid misspecifying models and hence making
inaccurate forecasts and policy decisions.

Keywords: Remittances, Economic growth, Structural breaks, Cointegration, Cobb-
Douglas function

Introduction

Establishing the determinants of sustainable
economic growth has been an ongoing
argument in literature (Heshmati, 2018;
Chirwa & Odhiambo, 2016). One school of
thought on the macroeconomic determinants
of growth stresses remittances as a major
determinant of economic growth (Meyer &
Shera, 2017; Nyeadi & Atiga, 2014), whilst
another does not find any significant linkages
between them (Clemens & McKenzie, 2018;
Meyer & Shera, 2017). However, the
evidence heavily leans in favour of a
significant association between the two
(Cazachevici et al., 2019). Indeed, based on
the sustainable development goals (SDG),
target 17.3, there is a need to build
partnerships for global development that are
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centred on facilitating and strengthening
financial links between countries. Finding
employment in another country and being
able to send financial support home is very
desirable and important for economically
disadvantaged people (World Bank, 2020).

The World Bank’s Global Knowledge
Partnership on Migration and Development
(KNOMAD, 2019) defines remittances as
amounts of money that are typically
transferred or sent from one party to another,
usually overseas. Remittances are thus
considered as a measure aggregated at three
different levels: personal and total
remittances as well as total remittances that
include transfers made to non-profit
institutions providing services to households
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(NPISHs). KNOMAD (2019) further
indicates that, remittances received by low
and middle-income economies in that year
was about $529 billion. This value exceeds
that of 2017 by 9.6%. According to Meyer
and Shera (2017), recorded remittances were
over two times the size of official aid and
almost two-thirds of foreign direct investment
(FDI) flows to developing countries as of
2016. Furthermore, remittances made up 27%
of developing countries' gross domestic
product (GDP). Indeed, the growth of
remittances continues to spur on amid the
COVID-19 era. A projected growth rate of 7.3
percent occurred in terms of remittances to
low- and middle-income countries. This is
translated as $589 billion in 2021. This is
quite remarkable considering the 1.7 percent
decline in remittances during the COVID-19
pandemic in 2020 when the world was
experiencing a global recession. Ghana,
among other developing and emerging
economies, has had its fair share of
remittances with a remarkable growth rate.
Ghana saw over 101 percent growth in
remittances in the last decade. That is from
$2.135 billion in 2011 to $ 4.292 billion as at
2020. Remittances as a proportion of GDP
grew from 0.42% in 2010 to 10.49% in 2015
but fell to 5.93% as of 2020. These figures are
an indication that remittances are a sizeable
part of Ghana's GDP thus begging the
question of its role in the growth of the
country.

Studies so far have generated mixed
outcomes (Nyeadi & Atiga, 2014; Oteng-
Abayie et al., 2020) and have been largely
inconclusive. The attempt to establish the
moderating factors in the remittance-growth
association in Ghana, the level of financial
development (Adenutsi, 2011), human capital
development, and foreign direct investment
(Agbola, 2013) among many others have also
generated mixed findings.

Others have accounted for structural breaks in
the remittance-growth relationship especially
in Africa. Structural breaks, although they are
exogenous to econometric models tend to
change model parameters and adversely
impact the behaviour of unit root and other
tests. Indeed, these breaks occur in the form
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of shocks as a result of a system being
affected by events such as natural disasters,
pandemics like COVID-19, internal and
external wars such as we are currently facing
with Ukraine and Russia, changes in
governance structure, major policy changes
and financial crises such as the 2008 global
financial crises among many others. Banerjee
and Carrion-i-Silvestre (2015) as well as Lee
and Strazicich (2004) highlight the need to
consider the structural changes that such
occurrences can result in when conducting
econometric analysis to present a more
accurate picture. Allowing tests to
incorporate  structural breaks therefore
contributes to  the  avoidance  of
misspecification and misleading conclusions
(Perron, 1989; Karavias et al., 2023). Over
the past few decades, Africa and indeed
Ghana, have witnessed typical examples such
as the Structural Adjustment Programmes in
the 1990s to early 2000s, the change in
political regime in 1992, the 2017/2018
banking crises, and many more. These events
are often likely to redirect the nation's
development for years and sometimes,
decades after their occurrence.

Although a few studies on the remittance—
growth association in Ghana (Adu-Darko &
Aidoo 2022; Akpa, 2018) have incorporated
structural breaks, socioeconomic factors
which measures the quality of institutions in
an economy have largely been ignored in
studies on remittances and economic growth
in Ghana. Socioeconomic factors are a major
indicator and component of political risk as
provided by the categorisations of the
International Country Risk Guide (ICRG,
2020). Generally, a lower socioeconomic
status limits the availability for resources in
the health, financial, educational and social
resources leading to low remittance inflow
which does not result in economic growth.
Hence, socioeconomic development may be
important remittances to propel growth. It is
against these backgrounds that this paper
seeks to introduce structural breaks and
socioeconomic  factors in  considering
remittances and their effect on growth in
Ghana.

Following this introductory section, the next
section is a review of the literature followed
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by a discussion on the data, sources of data,
and the empirical methodology. The results
are presented and interpreted after that. The
last section provides a summary, the
conclusion, and policy recommendations
from the study.

Literature Review

Existing studies strongly indicate that the
nature of the linkage between remittances and
growth is largely inconclusive. Cazachevici et
al. (2020) show that there are various routes
by which remittances affect the receiving
country's economy. Remittances can function
as an important means of financing
domestically, for the domestic economy,
increase investment, remove barriers to
obtaining credit and so positively impact
economic growth. Indeed, during economy-
specific recessions, Cazachevici et al., (2020)
assert that remittances can  boost
consumption, raise the levels of disposable
incomes which implicitly qualify their role as
a form of insurance. Indeed, their findings are
split evenly between studies that find
remittances impacting growth positively and
those that find no association between them.
A smaller percentage finds a negative
association.

Akpa (2018) applied the permanent income
hypothesis to test whether private remittances
had short run and long run associations with
consumption in Ghana. Using data from 1980
to 2016, the study employed the Pesaran et al.
(1996, 2001) ARDL model with exogenously
determined structural breaks. The findings
revealed that private remittances have a
negative and insignificant association with
household consumption. This study diverges
from the Akpa (2018) study by estimating and
comparing the outcome of one model without
structural breaks and another with a level
break. The results show that in the absence of
structural breaks, remittances and growth are
not significantly associated. The COVID-19
pandemic and ongoing war between Russia
and Ukraine confirm the need to take sudden
unanticipated events that shock the structure
of both the global and domestic economy into
account.
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Adams and Cuecuecha (2013) and Asafo
Agyei (2021) find support that human and
physical capital investments and poverty
reduction are positively linked with
remittances in  developing  countries.
However, this test did not incorporate the
effect of structural breaks despite the proven
necessity in modelling various economic
phenomena (Perron, 1989; Karavias et al.,
2023). We further argue that, it is important
to determine whether socioeconomic
conditions such as employment levels,
education, access to health care, safety and
security, housing, and income among others
play a role in any way. In Ghana, remittances
have been shown to enhance economic
growth (Nyeadi & Atiga, 2014; Oteng-
Abayie et al., 2020) and promote household
welfare and health (Adenutsi & Ahortor,
2008). However, some findings from Ghana
also indicate that the dynamic relationship
between the two was negative within the
period (Amamoo-Otoo & Chi, 2020). These
varied findings call for additional and in-
depth investigations into the remittance-
growth interrelations in Ghana.

Methodology

The purpose of this study was to identify the
main  linkages  between  remittances,
socioeconomic conditions, and economic
growth with inflation, net trade, capital, and
exchange rate as controls based on the Cobb-
Douglas framework which can be depicted
through the production function in line with
Solow (1956) neoclassical growth model
(Barro & Salai-i-Martin, 2004). According to
Balach and Law (2015), the Solow (1956)
growth model is one of the most widely used
fundamental sources for growth studies. The
unit of analysis in this study is Ghana and the
period considered is between 1984 and 2019
with data sourced from the World
Development Indicators (WDI), Penn World
Tables, 10.0, and the International Country
Risk Guide (ICRG). We apply cointegration,
estimating the error correction term, fully
modified as well as dynamic ordinary least
square (FMOLS and DOLS) estimations to
estimate the models. The choice of the
adopted techniques is informed by the need to
ensure that we adequately capture all

DOI: https://doi.org/10.47740/737.UDSIJD6i 1221



https://doi.org/10.47740/737.UDSIJD6i

properties of the series as we study possible
associations (Menyah et al., 2014). Secondly,
the information that is unique to the unit of
analysis (Ghana) is used in making decisions
(Wooldridge, 2016). Thirdly, existing
studies in Ghana have largely ignored the
possible role played by structural breaks
(Peprah et al. 2019; Oteng-Abayie et al.,
2020). To this effect, we employ both
integration and dynamic models in order to
depict structural long-run equilibrium
properties in the relationship between such
macroeconomic variables.

Existing studies indicate that ignoring
structural breaks results in losing power in
models (Gregory & Hansen, 1996),
misspecification in the trend function which
may lead to a bias in the standard unit root
tests (Perron, 1989) and encounter serious
size distortions that can lead to inco]nsistency
and spurious rejections under the null (Lee &
Strazicich, 2004). Concerning cointegration
tests that incorporate structural breaks have
more power and allow users to consider the
possibility of cointegrating when the
cointegrating model has shifted once or more
at an unknown point (Gregory & Hansen,
1996; Banerjee & Carrion-i-Silvestre, 2015;
Adu-Darko, 2021).

Data

Thirty-six (36) years of annual data on
Ghana’s gross domestic product per capita
(GDPPC) which is the explanatory variable
and measure of economic  growth,
remittances, inflation, socioeconomic
conditions, and foreign direct investment to
Ghana between 1984 and 2019 were
employed in this study. GDPPC is used in
constant 2010 U.S. dollars and is sourced
from the WDI which provides a
comprehensive discussion on how it is
measured. GDPPC is expected to be
positively linked with remittances and
socioeconomic conditions. Remittances, also
obtained from the WDI, are defined as “all
current transfers received by resident
households from non-resident households”
(World Bank, 2016). In this study,
remittances will be measured as “personal
remittances” which is defined as funds sent to
family members by people who have
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migrated from their home countries to work
in another country (Agbegha, 2000).
Remittances (REM) are expected to have a
positive coefficient because it is assumed that
an increase in personal remittances to the
receiving country increases economic
growth.  Capital Stock is built up from
investment data by four main assets namely,
structures, machinery, transport equipment
and other assets and is obtained from the Penn
World Tables 10.0. (See PWT 10.0 for a more
comprehensive description of the measure).
Capital stock at constant national prices for
each asset is derived by adding the investment
at constant prices to the previous period’s
capital stock adjusted for the depreciation rate
of the asset at constant prices and is measured
in per capita terms and is theorised to have a
positive effect on growth. Inflation (INF)
which rate is measured annually, in this study,
indicates an economy’s general price level
increases in goods and services. and depicts a
currency’s reducing purchasing power. In this
study, the coefficient of inflation is expected
to be negative. Net Trade, valued in current
US dollars, is obtained by determining the
difference between imports and exports of
goods and services is expected to be
positively associated with GDPPC.

The average annual official exchange rate,
obtained from a country’s legally set-up
exchange market is quoted as local currency
units relative to the U.S. dollar. It is expected
to be negatively associated with GDPPC.
Data on inflation, exchange rate, and net trade
1s from the WDI. Socioeconomic conditions,
sourced from the ICRG assesses the current
societal socioeconomic pressures that are
likely to constrain government action or
propel social dissatisfaction. The risk rating
assigned is the sum of Unemployment,
consumer confidence, and poverty are risk-
rated and added to obtain this measure which
is given a score of 4 points for very low risk
and a score of 0 points for very high risk.

Modelling Strategy

The Johansen (1991) cointegration was the
analytical tool used in the study to investigate
and determine  associations  between
variables. To ensure that cointegration testing
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was suitable, unit root tests were initially
conducted without structural breaks and then
with structural breaks. Given that variables
were cointegrated, error correction modelling
was used to estimate adjustment coefficients
while cointegration equations were used to
determine cointegration coefficients in order
to establish both long-run and short-run
causality and elasticities

Unit Root Tests

Theoretically, for cointegration analysis, all
measures used should be I (1). Initial unit
root testing which did not involve breaks were
the Augmented Dickey-Fuller [ADF, 1981]
and the Phillips-Perron [PP, 1988] tests. The
PP unit root test controls series with higher
correlation. For series that is not an AR (1)
model and which is correlated at its lags, the
ADF test is preferred since it has the
advantage of being able to correct the
correlations of series with its lags by adding
p-lagged difference terms of the variable y to
the right-hand side of the test regression.
Following Naray]an and Popp (2010), a
Newey-West automatic bandwidth using
Bartlett kernel was chosen for the PP test and
the lag length for ADF an automatic lag
length based on the Schwartz information
Criterion was chosen with a maximum lag of
7. For unit root testing with structural beaks,
the ADF unit root test with one level break
where the break selection is based on
minimising the Dickey-Fuller t-statistic is
adopted.

The Johansen Cointegration Test

Developed by Johansen (1991, 1995), this test
is a Vector Auto Regression (VAR) -based
cointegration test. Consider a VAR of order
p:

Ve = A1yeq + o+ Apyep + Bxe + € (1)
where y; is a k-vector of non-stationary I (1)
variables (GDPPC, Capital, Remittances,
Socioeconomic, Exchange rate, Inflation, Net
trade), x; is a d-vector of deterministic
variables, and €, is a vector of innovations.
We may rewrite this VAR as,

Ay, = My,—1 + Zi:ll [iAye—1 + Bxe + €. (2)
where,

Adu-Darko, 2025: UDSIJD Vol 12(1)

n=3Y_,4-1, T;=-3_,40)
The representation theorem by Engle and
Granger (1987) posits that, if the coefficient
matrix IT has reduced rank < k, then there
exists k x r matrices a and f each with rank
such that I1 = af’and B'y, is I (0). r is the
number of cointegrating relations (the
cointegrating rank) and each column of f is
the cointegrating vector. The elements of «
are known as the adjustment parameters in the
Vector Error Correction (VEC) model since
the deviation from long-run equilibrium is
corrected gradually through a series of partial
short-run adjustments. Johansen's method is
to estimate the IT matrix from an unrestricted
VAR and to test whether we can reject the
restrictions implied by the reduced rank of II.
Capital per  person,  Socioeconomic
conditions, Net trade, and GDPCC were
natural logged for estimation purposes and in
line with the general provisions of the
neoclassical growth model.  The test was
conducted on the assumption of an intercept
and a linear deterministic trending
cointegrating equations and test VAR. The
symbols *, ** *** indicate significance at
10%, 5% and 1% respectively and standard
errors are in () for all relevant tables. The
cointegration vectors were estimated using
DOLS and FMOLS estimations with long-run
covariance estimate Bartlett kernel and
Newey-West fixed bandwidth.

Results and Findings

Trend Analysis of Ghana’s Remittance and
Growth

Figure 1 shows that GDPPC has a general
upward trend although there seems to be some
breaks or dips in the graph. Remittances
seemed to increase at a slow rate until 2006,
then fell during the era of the global financial
crises and beyond until the period between
2010 and 2011 during the recovery. Then
sharp dips were experienced in 2013 and
2016. These graphs suggest from a pictorial
perspective the need to investigate the link
further for possible breaks in the series
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Figure 1 Trend Analysis for GDPPC and Remittance
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Source: Constructed with data from WDI (2020)

Unit root test

The outcome of unit root testing shown on Table I indicates that all the measures used are integrated
of order one I (1). Thus, the necessary condition for cointegration to be used in analysing the data
has been fulfilled.

Table 1: Unit Root Test

Variables ADF PP Integrated

LGDPPC Level 0.052[0] -0.034[1] 1)
First diff. -4.768[0] *** -4.779[ 1] ***

LCKP Level -0.408[0] -0.196[4] 1)
First diff. -6.083[0] *** -6.324[5] ***

REM Level -1.7116[5] -2.848[0] 1)
First diff. -3.878[4] ** -3.923[3] **

LSOCECO Level -1.702[0] -2.061[2] 1)
First diff. -3.878[0] *** -3.819[2] ***

EXCH Level -0.058[0] 0.050[1] 1)
First diff. -6.514[0] *** -11.136[15] **

INF Level -0.824[0] -0.779[1] 1)
First diff. -5.173[5] *** -8.652[20] ***

LNETTRADE Level -1.352[0] -1.263([2] 1)
First diff. -7.116[0] *** -7.116[0] ***

Source: Computed with data from WDI (2020), PWT 10.0 and ICRG (2020).

Cointegration Analysis

Having ascertained the I (1) properties of variables, findings from the Johansen cointegration test
which followed, are presented in Table 2. the results of the trace statistics and max-eigen together
with their probability values were computed and presented in Table 2. From the results, it was seen
that the trace test finds two cointegrating equations while the maximum eigenvalue test results in
one cointegrating equation at the 0.05 level.

Table 2: Cointegration Test

Hypothesised Trace Max-Eigen

No. of CE(s) Eigenvalue Statistic Prob. Statistic Prob
None * 0.929175 176.4106 0.0000 79.42639 0.0000
Atmost 1 * 0.682620 96.98419 0.0410 34.42969 0.1886
At most 2 0.608293 62.55450 0.1655 28.11720 0.2081
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Source: Computed with data from WDI (2020), PWT 10.0 and ICRG (2020).

Cointegration Regression

Table 3 displays the cointegration regression results from FMOLS and DOLS to examine the nature
and direction of possible long-run associations between variables. The R-square recorded for
FMOLS and DOLS were 0.9227 and 0.9998 respectively, this implies that 92.27% and 99.98% of
the variables in economic growth can be explained by the model in FMOLS and DOLS respectively.
The results show that in the DOLS model, both remittance and socioeconomic do not have a
significant relationship with economic growth. Remittances are however positive and significant at
10% for the FMOLS model. However, capital, net trade, the trend which is indicative of technical
progress as well as the constant depict a significant relationship although their coefficients are
negative. The trend is positive in both specifications indicating positive technological progress.

Table 3: Cointegration Regression

Variables FMOLS DOLS

REM 0.6780* (0.3686) -0.5620  (0.6552)
LSOCECO 0.3232  (0.2723) -0.1662  (0.1227)
LCKP -0.7711 (0.1815) -1.3568*** (0.1093)
INF 0.0066* (0.0033) -0.0038  (0.0054)
LNETTRADE -0.0928 (0.3002) -1.9432*  (0.6731)
EXCH -0.5225** (0.1959) -0.9276*** (0.1394)
C 7.4499%**(1.2373) 13.6984*** (1.956)
@TREND 0.0937*** (0.0937) 0.2205**  (0.0458)
R-squared 0.922665 0.999781

S.E. of regression 0.239824 0.035736

Long-run variance 0.065062 0.000428

Source: Computed with data from WDI (2020), PWT 10.0 and ICRG (2020).

Incorporating Structural Breaks in the Analysis

The results from the FMOLS and DOLS show that remittance and socioeconomic factors do not
contribute to economic growth. Similar findings were revealed in Cazachevici et al., (2020). We
introduce a level break based on the endogenously determined break from the unit root analysis to
determine a possible variation in the outcome (Adu-Darko & Aidoo, 2022).

Unit root analysis with breaks

Table 4 shows the results from Dickey-Fuller t-statistic with a level break. The breakpoint date
from the variables ranges from 1996 to 2006. The results show that when structural breaks are
accounted for, all variables are stationary at level. Consequently, we used ordinary least squares
estimation to determine the regression coefficients.

Table 4: Unit Root Level Break

Variables ADF at level Break Date
LGDPPC -5.4699%** 2005
REM -11.6047%** 2010
LSOCECO -6.6605%** 1996
LCKP -5.4691%** 1998
INF -5.6853%** 2008
EXCH -4.7181%* 2002
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LNETTRADE -5.3750*** 2006
Source: Computed with data from WDI (2020), PWT 10.0 and ICRG (2020).

Regression Analysis with Level Break

Table 5 details the estimates of the regression results with a level break. The results show that both
remittances and socioeconomic factors are significant. Thus, remittances and institutional factors
in the form of socioeconomic factors are positive and significant once structural breaks are
introduced into the model. The results from inflation and trade openness are consistent with and
without a structural break.

Table S: Regression Analysis with Level Break

Variable Coefficient Std. Error t-Statistic Prob.
REM 0.0284%** 0.013344 2.126705 0.0444
LSOCECO 0.5790%*** 0.16719 3.463004 0.0016
LCKP 0.4889%** 0.074969 6.521417 0.0000
INF -0.0022 0.003616 -0.608824 0.5479
LNETTRADE 0.1759 0.285081 0.617044 0.5426
EXCH 0.0204* 0.010846 1.886782 0.0719
BREAK 1.1361%** 0.230214 4.934759 0.0000
CONSTANT 6.3347%** 0.704770 8.988318 0.0000
@TREND -0.038478***  (0.006503 -5.917407 0.0000
R-squared 0.975353 Durbin-Watson stat 1.629904
Adjusted R-squared 0.966781 F-statistic 113.7734
S.E. of regression 0.125758 Prob(F-statistic) 0.000000

Source: Computed with data from WDI (2020), PWT 10.0 and ICRG (2020).

To establish and ascertain the significance of the breakpoint estimated for the dependent variable
in 2005 from the unit root test, a breakpoint test was performed using the Chow (1960) test. Results
presented on Table 6 indicate that the break point of 2005 used in the regression is significant.
Indeed, the period is close to 2004 when the nation held major elections coupled with the
commissioning of the West African gas pipeline, a major economic event as well as the ending of
the State of emergency declared in the north after a tribal conflict (British Broadcasting Corporation
[BBC] News, 2018).

Table 6: Testing for the Significance of the Breakpoint (2005)

Chow test Factor Breakpoint
F-statistic 8.3826%** 26.3995%**
Log likelihood ratio 40.2232%** 70.0249%**
Wald Statistic 50.2954*** 158.3970%**

Source: Computed with data from WDI (2020), PWT 10.0 and ICRG (2020).

We find consistencies between this study and which increases consumption and, as a result,
the findings of Meyer and Shera (2017); accelerates economic growth. Remittances
Tariq and Ali (2019); Zaman et al. (2021). received increase household disposable
According to Tariq and Ali (2019), incomes, and this reduces poverty and
remittances received positively  affect increases investment in human capital, and
economic growth. They explained that hence results in economic growth (Meyer &
remittances stimulate aggregate demand, Shera, 2017). The results indicate that
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socioeconomic factors have a significant
positive relationship with economic growth
aligning with the findings of Soltes et al.
(2020).

Conclusion

This paper examines the effect of remittances
on economic growth in the presence of a
structural break and socioeconomic factors in
Ghana. The results indicate that without
structural breaks remittances received and
socioeconomic factors do not significantly
affect economic growth. When the economic
growth model was estimated using ordinary
least squares with a structural break, the
coefficient of remittances received was
positive and highly significant. The findings
further revealed that institutional quality as
indicated by  socioeconomic  factors
contributed positively to economic growth in
Ghana. The main findings from this study
are that remittances are important in
increasing growth in the phases of crises and
other structure-changing events. In the
absence of these events, remittances do not
significantly contribute to growth.

Recommendation

The study shows that remittances which are
an important avenue for capital inflows, play
an important role in economic growth. The
government should enhance the mechanisms
for remittances such as formalisation efforts
to reduce the informal channels, increase
financial inclusion, and strengthen the
various digital financial platforms being
used. The flow of remittances should be
facilitated and made a key component of
government policies. These measures will
ensure that remittances are being allocated
efficiently for consumption and investment
purposes and may help to raise the level of
financial sector development given that
remittances flow through the financial
system. An enabling environment should be
created by the government and other
stakeholders as it can increase returns to
investments and expand investment options
for remittance-receiving households and
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