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Abstract

Remittances have attracted extensive debate oeér uke and the role they play in an economy faneso
decades now. Nigeria had always been faced witindhing revenue each time oil price nosedives;ifay the
country into massive borrowing to fund budgets.sT$tudy is an attempt to elicit interest once morethe
subject of remittances and to contribute to thegoimg debate, of its efficacy or otherwise in cgrsociety’s
macroeconomic ills. The objective of this studydsnvestigate whether remittances affect fiscatanability
in Nigeria. Johansen cointegration test was engaldg check for long run relationship. The studgduannual
time series data from 1977 to 2014 obtained froen@entral Bank of Nigeria and the World Bank. Thelg
applied Ordinary Least Squares (OLS) estimatiohrtepie within an error correction modelling conteaad
the results indicate that remittances have sigaitiémpact on fiscal sustainability in the long twt not in the
short run. One year lag of remittances improvechfisustainability (by reducing debt to GDP plusiteances
ratio) by about 1.28% on average every year. Fuortineings suggest that the Nigerian governmentukho
collaborate with other countries that receive reanites in massive size and champion for its inofug fiscal
sustainability analysis as this would help expdmgovernments’ borrowing capacity and risk rating.

Keywords. Remittances, Fiscal Sustainability, Risk RatiBgrrowing Capacity, Error Correction Modelling,
Debt Sustainability, Nigeria

1. Introduction

The structure of the Nigerian economy, no doubdc@s her among economies constantly seeking farsfun
when commodity prices plummet. As a nation headigpendent on oil for a greater percentage of revenu
acquisition, the impact of other inflows of capitzdnnot be overlooked. Remittances which are ssea a
potential and the best measure of migration expeeiés crucial to the foreign exchange positiomahy labour
exporting countries (Stahl, 1982; Adams, 2003).exi@ benefits from this phenomenon as a resufieoflarge
migrant population all over the world, estimated&around five million brought on by economic déuvn and
repressive military regime in the 1980s (Adedok2®03; Orozco & Millis, 2007). On the whole, the Wbr
Bank (2015b) estimated that in 2013 internatiotadls of migrants stood at 247 million. As a capitat cannot
be discounted, global remittances were estimatethatoe reached $583 billion in 2014 while developing
countries received $436 billion (World Bank, 2015a)

Although remittances are exclusively private transfthe dearth of inflow of other forms of capliké official
development assistance, foreign direct investmedtodficial aid have made them an attractive sowfoeapital
(Ratha, 2013). This idea may be connected to tbietliat remittances have overtaken other sourcdsreign
capital both in size and rate of growth, and sea®®ne of the most vital sources of income to kbgieg
countries (Buchet al 2002; Chamiet al 2005; Chamiet al. 2007; Barajast al. 2012). According to Agu
(2009), remittances are second to oil as a souréereign income to Nigeria, prompting the CentBank of
Nigeria (CBN) to initiate the survey of the remitta industry.

Recently, the effect of remittances on a countfigsal position has been gaining some attentiortil Wiow,
Nigeria has been faced with dwindling revenue, siceeed by the fall in the price of crude oil whihthe
mainstay of the economy. This leaves the governmsétit no other option than to borrow to finance her
budgets. Interestingly, the International Monet&ynd and the World Bank (2009) have discovered that
remittances just like exports boost foreign excleaagailable to a country and could enhance a cgsntr

1| thank the editor and the reviewers for their sesfipns and comments. | am equally indebted to Qcheghalu, Kalu
Uma, the discussants and the participants at tieirs&r in Economics department of University of NigeNsukka for their
substantial contributions. Special thanks go toffi@ Okoli, Francis Nwafee and lkenna Ngwudiobu foir thelpful
discussions and suggestions. All remaining erroesthe responsibility of the author

146



Journal of Economics and Sustainable Development www.iiste.org
ISSN 2222-1700 (Paper) ISSN 2222-2855 (Online) 5-'—.’,‘
Vol.8, No.13, 2017 IIS E

capacity to repay debt. For a country like Nigenmathis setting, debt sustainability will be megeliby using
debt-to-GDP plus remittances ratio rather than tel@DP ratio (Abdihet al. 2009). This would lead to
improvement in a country’s solvency position andialy help to reduce a country’s debt distress. édwoer,
this could only be applicable to countries thata&tt huge remittance receipts since it has thengiateto
increase the revenue base through consumptiorg-basked taxation, higher savings and seigniorageifpet
al., 2009). As observed by Baragtsal. (2010), Nigeria receives remittance inflows in & of 10 per cent of
GDP. Amongst the top ten remittance recipient coesitin the developing world in 2014, Nigeria ociegpthe
5™ position and receives about two third of remitesmiélowing into sub-Saharan Africa (World Bank, 281
World Bank, 2015b).

To provide further insights to the influential raé this private capital, there was an observedrawpment in
the overall balance of payments in Nigeria in 20idm a deficit of-N1491.5 billion or 5.97 per caftGDP to

a surplus 0f£N40.34 billion partly contributed gniittances (Debt Management Office, 2012). Sinyilatthis
positive effect was acknowledged by the CentralkBafhNigeria (2013) in relation to surplus in therent
transfers’ account which increased by 0.9 per &@m N3, 435.1 billion in the preceding period-t8M67.0
billion, attributed mainly to remittances from Nigens living overseas. From available statistitss ievident
that the inflow of remittances to Nigeria is a putéorce that cannot be ignored as official recdrdigure
amounted to US$20 billion in 2014 in nominal ter(@géorld Bank, 2015a) and when converted using ctirren
N305 naira to a dollar interbank exchange ratestred a mammoth sum ef N6.1 trillion. This amounsw..6
trillion more than the budget of the Federal Goweent for 2015 fiscal year which stood-at N4.49Bidn and
N22 billion more than 2016 budget-at N6.077 trillid\ccording to Abditet al. (2008) remittances have similar
budgetary implications and incentive effects onegament behaviour akin to natural resources sudi.as

Considering the poor revenue of the present dagiNig government, owing to the fall in the pricecaide oll,
which led to much borrowing to fund budgets, thisdy therefore, seeks to find out, if the hugeanflof
remittances could influence fiscal sustainability Nigeria thereby availing the government more d&oimng
window from international institutional lenders. & hemainder of the paper is as follows: sectioutlires the
conceptual literature, while sections 3 and 4, déhl with the theoretical and empirical literatoespectively.
Sections 5, 6 and 7, will deal with the methodoldbg results and analysis, and the conclusiothahorder.

2. Conceptual Issues
2.1 Remittances

Viewed from a simple angle, remittances are inftfwesources from residents of a country residmgriother
country. According to Yang (2011), remittances laoeisehold income, received from abroad, resultiagnin
from international migration of workers. In theeliature, there has been disagreement over whatitctes
remittances. The type called workers’ remittancaly,oas posited by Changt al. (2008) is seen to best
represent what researchers use when modellingr @gkearchers/economists state that remittances thase
parts which includes workers’ remittances, compgemsaof employees and migrant transfers (Yang & iCho
2007; Beineet al. 2010). Besides these dissenting voices, remitamree unrequited transfers from family
members on which there are no claims by the sefitayur & Centre for Global Development, 2003); henc
they are unlike other financial flows such as egfidws or debt. In addition remittances may betsertash or
kind, and could be sent through formal or informahnnels (Yang, 2011). The implication is that téamices
can be received in the form of pure money or otteenmodities. This study will focus on remittancesaived
only through official channels, viz., banks et cate

2.2 Fiscal Sustainability

One of the primal ways, governments maintain tbeirgation of providing for its citizens is througimsuring
that they are solvent, and the ability to perpe&tuhts solvency, at all times without default isnted fiscal
sustainability. It seems, however, that there ilear definition of what fiscal sustainability nmsa(Chalk &
Hemming, 2000). According to Schick (2005), fiscalistainability encompasses government solvency,
continued stable economic growth, stable taxes iatetgenerational fairness. This definition consothat
governments should strive, at all times in prowdimechanisms that will ensure the fiscal positiéraoy
economy remains afloat. Schick further added thdbw income economies, fiscal sustainability imesd the
concern of governments on whether they can sedabg, in the presence of capital flight, interegersurge and
when there is currency depreciation. Another définiby European Union (2012) relates fiscal susthility as

the ability of the government to assume the finalnburden of its debt in the future. In essencemiblies,
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avoiding an excessive increase in government lias) a burden on future generation and at theestime
ensuring that the government is able to deliverntbeessary public services, including the necessafigty net
in times of hardship (European Union, 2012). Themnef fiscal sustainability thus requires that tdday
government debt is matched by an excess of futtireapy surpluses, over primary deficits in presealue
terms (Chalk & Hemming, 2000). In the context astktudy, fiscal sustainability is all about thaligp of the
government to maintain minimal rate of liability ihstill providing its basic duty to the citizenrintuitively,
any factor that increases governments’ solvencgxigected to decrease debt to GDP plus remittarates r
(increase fiscal sustainability) and vice versa.

3. Theoretical | ssues

Right from the time of Adam Smith, debt had beenoadted as a means through which governments ttan fi
their financing gapThe issue of whether the government has the ahdityun deficits as much as it wants,
because at this point, repayment becomes paramioasitattracted wide attention in economitise works of
Hamilton and Flavin (1986) sought to flesh out theoretical underpinnings surrounding the sustalibalof
government debt. They argued that government defarie seen as an implied promise to creditorsttiet
would run offsetting surpluses in the future. Sittie appear as a constraint to the governmeny,tdrened it as
present value borrowing constraint and suggestaittiie expected present value of future debt equeaits The
implication is that the current debt should be édgoiahe present value of future surpluses. Whéndbndition
holds, debt would become sustainable. Remarkatdytraditional theory of debt sustainability ofaian starts
with government budget constraints which link fisgaficits to the accumulation of corresponding tdgtbcks
over time (Abdih et.al, 2009). This theory showattthe ability of a nation to repay its debt demead debt to
GDP ratio which in turn depends significantly oe tielationship between a country’s real GDP groavtti the
real interest rate on its debt. Therefore, if thal interest rate exceeds the growth rate of GIeBt dill become
unsustainable (Abdih et.al, 2009). When it comesations that receive significant amount of remities, the
International Monetary Fund & the World Bank (2009ated that a more accurate representation of debt
sustainability would be using debt to GDP plus teamices ratio rather than debt to GDP ratio. Whtis t
measure it is argued that remittances could inftaeand enlarge the borrowing capacity of a natidcube &
Brixiova, 2013).

4. Empirical Literature

Vast empirical literature exists on the connectimtween remittances and economic growth, and atta@ro
and socioeconomic variables on the one hand amdilycan the link with fiscal sustainability on ttegher hand.
Catrinescuet al (2006) analysed the association between remétanaostitutions and economic growth in a
panel data involving 162 countries from 1970 to 2Qsing dynamic panel estimation, Anderson-Hsiao
instrumental variable (IV) approach and two stepegalised method of moments technique. The studwst
that remittances impact on growth positively whensidered alongside institutional variables sireytaffect
the volume and efficiency of investments. Kumar @auermann (2014) applied autoregressive lag mddels
examine the relationship between remittances aodamic growth in Bangladesh from 1972 to 2012. Stuely
found that remittances have a significant impactgoowth in the long run, thus supporting remittarned
growth hypothesis in the country. Giuliano & Ruizrédnz (2009) made use of system generalised meaihod
moments (SGMM) to investigate the connection bebweenittances and economic growth via financiat@ec
in a panel data set of 73 countries from 1975 t0220he study showed that remittances boost gramth
countries with less developed financial systems aqdally contributes in alleviating credit consttai in
inefficient credit markets by improving the alloicat of capital. Rao & Hassan (2012) explored thedatiand
indirect growth effect of remittances on a groupeobnomies from 1970 to 2006. The study employeMBIG
for analysis and found that remittances have atigesbut small permanent impact on growth througb t
development of the financial sector amongst othadifigs. Many other studies have found a positik@agh
effect of remittances (Garcia-Fuentes & Kennedy)@2OMundaca, 2009). On the other hand, Chainal
(2005) analysed the effect of remittances in adaggoup of countries from 1970 to 2005. The analysas
based on whether remittances could be likenedheratapital inflows. Evidence from their study segig that
remittances are compensatory in nature and areisdrdad economic condition. The study hinted thsing
remittances as a labour income would be deleteriousconomic growth since receivers might reduasr th
supply of labour. Using both cross country and dyicgpanel data regressions of growth rates onunstnted
trade, remittances and institutions, Le (2008) tbtimat remittances have a negative impact on groWwe
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study revealed that institutions foster growth valaesr remittances hamper growth; it was also fouatlittog of
remittances increased by one unit, income growthb& reduced by 0.76 per cent per annum. Othatiestu
(Barajaset al 2009) have also confirmed that remittances havmffluence on economic growth. With respect
to poverty, Adams & Page (2005) examined the lietnkeen international migration, remittances, indiguand
poverty in 71 countries. Empirical findings fronethstudy show that a 10 per cent increase in apita official
international remittances will lead to a 3.5 pentagecline in the share of people living in povedgngwanich
(2007) & Imaiet al. (2012) in both their studies involving large sétountries found similar poverty reducing
effect of remittances. Moreover some studies (Ek3a& McNaaB, 1999; Yang & Choi, 2007) laid more
emphasis on the determinants of remittances andtheyflow. In another approach, other studies Gaet al
2007) noted that remittances cause real exchangetaappreciate while some (Owusu-Sekyetrral 2014)
counter the findings that although real exchande egpreciates, the increase do not lead to lossxpbrt
competitiveness rather the current account dediqiterienced by economies that receive substardlaime of
remittances is due to overdependence on importadttition, Beineet al. (2010) used a dynamic generalised
ordered logit model together with a two-step lesgiares technique to assess the impact of rengdaon
financial openness in 66 developing economies frt®80 to 2005. The study revealed that remittances
positively affect financial openness since the memittances an economy receives the higher thacelsait
will remain financially open.

On the contrary, few studies have attempted toyasahe impact of remittances on sustainabilitg@fernment
debt. Ncube & Brixiova (2013) examined the macreoeenic impact of remittances in Africa for the petio
1990 to 2011, utilising pooled OLS and other metiogies. The study used Egypt as a reference &rmete

if remittances can influence debt sustainabilityd amongst other findings, showed that remittaricese a
positive impact on public debt sustainability. Chaghal. (2007) carried out a study on the effect remitésnc
have on the conduct of fiscal and monetary polityibusiness cycle setting. The study employechasiic
dynamic general equilibrium model and found that phesence of remittances change the cost anddoimg
of government policy instruments because they myatié conduct of optimal policy by improving theilalp of
the government to service debt. Gnangnon (2012ptadoa conditional logit technique to examine how
remittances through increases in the tax base aidl@én economy tread the path of fiscal consabdatrom
1980 to 2007. The study found that remittanceseim®e the probability of fiscal consolidation in tbaub-
Saharan and Franc zone countries. Abethal. (2009) investigated the impact of remittances wtal
sustainability in Lebanon. The study found thatuding remittances in the debt sustainability asely}change
the amount of fiscal adjustments needed to plabeatea sustainable path.

On the whole, the motivation for this study stemmf the fact that there are few studies that havkdd into
the connection between remittances and fiscal isiadiidity. In Nigeria, no study has tried to detémm the
connection. Besides, with the present credit crufaciing Nigeria, there is no gainsaying the fadttthe
government is faced with the colossal task of nadmihg constant solvency in order to fulfil its thg; therein
lies the pivot of this study in establishing whhe thuge inflow of remittances could mean for thentoy
regarding fiscal sustainability.

5. Methodology

The main goal of this study is to ascertain theaotpof remittances on the sustainability of goveentndebt
using annual time series data from 1977 to 2014. ddpendent variable is fiscal sustainability (Ft8&asured
as the ratio of total debt to gross domestic prod@®P) plus remittances rather than the ratiootditdebt to
GDP (Abdih et al. 2009). It shows the status of the governmentsvesaly and ability to repay debt.
Analytically, debt sustainability is the ability ojovernment to make debt sustainable, whereasalfisc
sustainability encompasses the ability of the gomamt to maintain solvency at all times. If debdtainability

is achieved, fiscal sustainability is implied inns® manner because government would have the capacit
repay debt and still provide indispensable serviteshe masses without much encumbrance. Therefore,
increases in fiscal sustainability will ceteris ipas, decrease the debt ratio/burden and vice védsaer
explanatory variables include remittances (REM®)alt public debt (DEBT), foreign direct investmegrDI),
gross fixed capital formation (GFCF), trade opesn@®P), inflation rate (INFR), and government taxenue
(TAX). The aforementioned variables were taken fittin Central Bank of Nigeria (CBN) Statistical tatilh for
the years 2011 and 2014 and the World Bank (20&&kldpment indicators. In addition, the variables a
expressed in their natural logarithmic form in arde get a vivid picture of the percentage changehie
dependent variable owing to a given small percentdgange in any of the independent variables (@Gtij&r
Porter, 2009). In addition, TOP and INFR were nat im logarithm because they are already in pesggs.
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Interestingly, most time series data are plagudt wit root problem (i.e. nonstationarity) and ttencept of
making them stationary has played a significarg iolthe analysis of time series (Wooldridge, 20T3js is to
avoid obtaining a spurious result. First and forsmthe annual data series which are known to feetefl by
structural changes will be subjected to statiopagst to ascertain their true order of integratibhis shall be
done, employing three different methods of unittréests because of their distinctive charactesgstithe
Augmented Dickey-Fuller (ADF) unit root test cresitto Dickey & Fuller (1979) will be adopted togettwith
Phillips & Perron (1988) approach, and the Kwiatk&iyvPhillips, Schmidt & Shin (1992) method of statrity
test.

The ADF test follows the form in the equation below

m
AW, =0+ 0t + W+ BAW | +€ e, (
i=1
where Ais the difference operatoly, is the variable of interestl:, 0z, d and by are parameters to be

estimated whild is the time trendg, assumes the characteristics of a pure white neise &rm. In the ADF

test, the possibility of having serial correlatiomthe error term is taken care of by the additadnlagged
difference of the dependent variable (Gujarati &t&g 2009). The major objective in the ADF unibtaest is

to determine if® = 0 and also the null hypothesis states that thielsie under consideration has a unit root (i.e.
is nonstationary).

Contrarily, the Phillips-Perron unit root test usesnparametric technique to address the problersedtl
correlation that might appear in the error termj&®ati & Porter, 2009). In this sense, it does usg the lagged
dependent variable as done by Dickey and FullergL9The test statistic of Phillips-Perron unittrgoes thus;

Eb:tb . —m(so_no)(SE( 0 (2

Eo 2€.'°S

n n n

In equation (2)tbis the t-ratio ob; Mis the total number of observation3;is the estimatesd b is the

standard errorl‘] is the a consistent estimate of the error variandbe normal Dickey-Fuller test equation;
[0}

&, is an estimator of the residual spectrum at zexguency whileS is the standard error of the test regression.

The Kwiatowski, Phillips, Schmidt and Shin othergvinown in acronymic term as KPSS is different friina
standard ADF test in that the null hypothesis stdteat the series is stationary until proven otligswi.e.
Ho:b=Q as against the alternative tHais nonzero and it reverses the method of ADF g&ststic which tests
the null hypothesis thdth:b<1as against the alternative tHaxl. The KPSS statistic follows the form in
equation (3) below and can be obtained using Orgihaast Squares (OLS) residual from regression Yik= a

+ X + e

where o - L+1

andrj represents,
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T
Z s= j+1€s€s- |

T
In the context of the normality of the OLS residuhke KPSS statistic is a Langrange Multiplier (Lstatistic
(Greene, 2012).

Subsequently, if the stationarity test shows thiathe variables are integrated of the same order they are
I(1)) process, this will lead to determining if theis a long run relationship or equilibrium amangse
variables. The cointegration test shall be condljotenploying Engel & Granger (1987) two step method
will be complemented with Johansen & Juselius ()@8iproach to get more robust result since we aadirtdy
with a multivariate series and there may be momanthne cointegrating equation. If there is evideate
cointegration, an error correction model (ECM) wile carried out. More important, post diagnostic
examination of the model will be performed to emsupbustness; this will involve checking for serial
correlation, heteroscedasticity, stability (RamBRBSET test credited to Ramsey (1969) and CUSUMrsaai
test will be employed) and normality of the residaeedited to Jargue & Bera (1987). Besides emplgyi
Breusch-Godfrey-Pagan heteroscedasticity testNtdwey & West (1987) heteroscedasticity and aut@tation
consistent (HAC) standard errors procedure wilubed. Gujarati & Porter (2009) observed that théthod is
robust for solving the problem of pure autocorielatbecause of its capacity to correct estimatehdzrd
errors. First and foremost, the unit root testti@tarity test) will be conducted on the variahieshe following
equation:

INFIS =B, +B,In REMT_,+B,In FD] +B,In GFCF+p,TOPB . INFRB INTA X+
By INDEBT | FE€ eiiiiiiiiiiie i (6)

whereln is natural logfis the constantP, —[3,are parameters to be estimatégis the random error term

presumed to be normally distributed. As alreadyaafeentioned, TOP and INFR are already in percestage
hence they did not bear the symbhﬂ,,before them as shown in equation (6) above.

6. Resultsand Analysis
The stationarity test was analysed on the varighleguation (6), first using the ADF unit rootttes

Table 1. ADF Unit Root Test on Variables in equat{6)

Variables ADF test statistic(at first difference) Order of integration
DEBT -4.647706 (-1.950394)* I(1)
GFCF -4.959245 (-1.953381)* I(1)
INFR -5.788703 (-1.950394)* I(1)
TOP -8.454586 (-1.950394)* I(1)
FDI -7.426556 (-1.950117)* I(1)
REMT -4.479261 (-1.950394)* I(1)
TAX -5.988752 (-1.953381)* I(1)
FIS -4.229045 (-1.950394)* I(1)

Note. (1)*shows MacKinnon critical values foe ttejection of the null hypothesis at 5% levelighgicance. (2) Test
does not include intercept and trend

Table 1 indicate that all the variables becameostaty after first difference; hence they are inéégd of order
one. Next, is to make use of the Phillips-Perrothae of unit root test. The results are shown iblé@ below.

! The ECM will follow the form:
INAFIS{ =0 +0) INAREMT_; +0d,InAFD} +0 3In AGFCE +0 JA TOP+0gA INFR+0 dnATA X+0,InA DERT ;+w@ ECM (+vy

wherew is theerror correction coefficient and shows the speed of adjustment towards long run equilibrium; Ais the first
difference operator; ECMt—l shows the error correction model lagged one peNade in order to avoid obtaining biased

estimation that may result from the problem ofaesorrelation, REMT and DEBT was lagged one pe(itekle &
Kelly,2005).
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Table 2. Phillips-Perron Unit Root Test on Variabile equation (6)

Variables Phillips-Perron test statistic(at first difference) Order of
integration
DEBT -4.741038 (-1.950394)* I(1)
GFCF -5.851722 (-1.950394)* I(1)
INFR -10.55341 (-1.950394)* I(1)
TOP -8.435469 (-1.950394)* (1)
FDI -7.427730 (-1.950394)* I(1)
REMT -4.476574 (-1.950394)* I(1)
TAX -6.680635 (-1.950394)* I(1)
FIS -4.229045 (-1.950394)* I(1)

Note. (1)*show MacKinnon critical values for theaction of the null hypothesis at 5% level of gigance. (2)Test does
not include intercept and trend.

The result in Table 2 confirms the ADF test thatla variables became stationary after first difece. Finally,
the KPSS unit root result is presented in Table 3.

Table 3. KPSS Unit Root Test on Variables in equa(b)

Variables KPSStest statistic(at first difference) Order of integration
DEBT 0.491164 (0.739000)** 1(1)
GFCF 0.436889 (0.739000)** I(1)
INFR 0.500000 (0.739000)** 1(1)
TOP 0.175257 (0.739000)** I(1)
FDI 0.500000 (0.739000)** I(1)
REMT 0.127393 (0.739000)** 1(1)
TAX 0.156682 (0.739000)** I(1)
FIS 0.527912 (0.739000)** I(1)

Note. (1)**show MacKinnon critical values for thejection of the null hypothesis at 1% level of Bigance. (2)Test
includes only intercept.

In concordance with the ADF and the PP tests, tRSX equally show that all the variables are intedraf
order one only after getting their first differen€éonsequently, the order of stationarity of thaaldes suggests
that there may be a long run relationship or cgirstéon amongst the variables. Presented beloheisesult of
the Engel and Granger two step method

Table 4. Cointegration Test on the Residual of EHqug6)

-6.379515626784)* (-2.945842)** (-2.611531)***
Phillips-Perron test Statistic -6.415603 (-3.626784.945842)** (-2.611531)***
KPSS LM-Statistic 0.061143 (0.739000)* (0.463060{)0.347000)***

Note the asterisks**, *** indicate 1%, 5% and 10% critical values respedyiwehile the figures outside the
parenthesis indicate the statistic of the wadt method used.

Augmented Dickey-Fuller test Statistic

! The Engle and Granger method entails extractingakielual from equation (6) and testing if it iatginary at level; thus

Nk
JAYH :9«‘-Zt_l+QIZ:i Ag,_ +V, ; whereA is the first difference operator€, is the error emanating from the

cointegrating regressiorg, _; is the one period lag of the cointegrating regoessk is the number of lags employed aWy

is taken to be pure white noise.
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The result displayed on Table 4 shows that thelvasiis stationary at level taking into consideratany of the
critical values of the various methods used in kimecthe stationarity of the residual. To compleirtie Engel

and Granger method, the Johansen technique isnpeesiaus;

Table 5. Johansen Cointegration Test for Variaislésquation (6): Trace Test

Hypothesized No. | Eigenvalue Trace Statistic 0.05 Critical Value Prob.**

of CE(9)

None* 0.847718 203.6719 159.5297 0.0000
At most 1* 0.735328 135.9192 125.6154 0.0101
At most 2 0.549935 88.06569 95.75366 0.1503
At most 3 0.453013 59.32463 69.81889 0.2567
At most 4 0.395990 37.60474 47.85613 0.3196
At most 5 0.272516 19.45484 29.79707 0.4606
At most 6 0.198464 8.000952 15.49471 0.4653
At most 7 0.001023 0.036856 3.841466 0.8477

Note (1)* indicate rejection of null hyposieat 0.05 level. (2)**indicate the Mackinnon-Haltichelis (1999)
p-values. (3). Trace test indicates 2 amnating equation at 5% level.

Table 6. Johansen Cointegration Test for Variaislésquation (6): Maximum Eigenvalue Test

Hypothesized Eigenvalue Max-Eigen 0.05 Critical Value | Prob.**
No. of CE(s) Statistic

None* 0.847718 67.75268 52.36261 0.0007
At most 1* 0.735328 47.85354 46.23142 0.0332
At most 2 0.549935 28.74106 40.07757 0.5094
At most 3 0.453013 21.71989 33.87687 0.6293
At most 4 0.395990 18.14990 27.58434 0.4827
At most 5 0.272516 11.45388 21.13162 0.6020
At most 6 0.198464 7.964097 14.26460 0.3824
At most 7 0.001023 0.036856 3.841466 0.8477

Note (1)* indicate rejection of null hypotieeat 0.05 level. (2)**indicate the Mackinnon-Hadiehelis (1999) p-values.

(3). Max-eigenvalue test indicates 2 coin&igg equation at 5% level.

The Johansen cointegration test in Table 5 andi@atas the Engel and Granger test. The trace laaadniax-
eigen statistics indicate that there is cointegraimongst the variables. Sequel to the confirmatdfca long run

relationship, the long run result is shown in Tahle

Table 7. Results of the Long Run Estimates of HEqudb)

Variable

Coefficient HAC std. Error | t-Statistic P-value
Cc -9.288668 1.082720 -8.579008 0.0000*
LOGREMT(-1) -0.012757 0.005102 -2.500392 0.0104*
LOGFDI -0.274311 0.153373 -1.78850 0.0841
LOGGFCF 0.015771 0.043671 0.361136 0.7206
TOP 0.009425 0.002725 3.458398 0.0017*
INFR 0.001887 0.002422 0.778787 0.4424
LOGTAX -0.307264 0.111817 -2.747913 0.0102*
LOGDEBT 1.179404 0.066649 17.69580 0.0000*
R2 0.9289 F-statistic 175.3886
Durbin-Watsstatistic ~ 2.176046 Prob(F-statistic) 0@0000

A single asterisk (*) denotes statatisignificance at 5% level

Table 7 shows that a lag of remittances is sta#iltyi significance at 5% level; in the long runtesés paribus, a
percentage increase in a lag of remittances wounléverage reduce debt to GDP plus remittances bgtio
1.28% on an annual basis. The implication is tlstal sustainability (i.e. government solvency)rising
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(because the lower the value of debt to GDP plusittences ratio, the higher the sustainability)sdl a
percentage increase in foreign direct investmebt)(Fall other things being equal will on averagad to a fall
in debt to GDP plus remittances ratio by about 23&6 annum. This amplifies the importance of FDI in
promoting fiscal sustainability, however, its caaffnt was found to be statistically insignificait5% level. On
the other hand, when every other variable is hettstant, gross fixed capital formation (GFCF), &ragpenness
(TOP) and inflation rate (INFR) increased the ratfadebt to GDP plus remittances (leading to aifaffiscal
sustainability because the higher the value of t®&DP plus remittances ratio, the lower the snatality) by
about 1.58%, 0.94% and 0.19% averagely respectpedyannum; whereas TOP was statistically sigmifict
5% level, GFCF and INFR were not. This result sholz TOP substantially decreased fiscal sustdibabi
Furthermore, a percentage increase in governmgntetenue (TAX), all other things being equal, dased
debt to GDP plus remittances ratio (increased [fisaatainability) by about 30.73% on average arpudhis
goes to show that TAX enhances the ability of gom@nt to maintain solvency because the coefficress
statistically significant at 5% level. Contrariwjsea percentage increase in a lag of total publict all on
average lead to 117.94% increase in debt to GDRB phmittances ratio annually. This was statistjcall
significant at 5% level. Additionally, it shows ththere would be a fall in fiscal sustainabilitpse debt to GDP
plus remittances ratio has risen. Interestinglg,résult shows that a lag of remittances (i.e LOGIRE-1)) and
TAX led to increases in fiscal sustainability, wbas TOP and DEBT decreased fiscal sustainabilitthese
were the only statistically significant variables.

Table 8. Results of the Parsimonious Short RunrE2mrection Model of Equation (6)

Variable Coefficient HAC Standard | t-statistic P-value
Error
D(LOGREMT(- | -0.088261 0.064335 -1.371910 0.1814
1))
D(LOGFDI) -0.237418 0.102134 -2.325566 0.0279*
D(LOGGFCF) 0.002013 0.034482 0.058368 0.9539
D(TOP) 0.001272 0.005036 0.252521 0.8026
D(INFR) 0.002568 0.00128 1.999788 0.0577
D(LOGTAX) 0.097008 0.257543 0.376667 0.7094
D(LOGDEBT(- | 1.069121 0.440256 2.428411 0.0221*
1))
ECM2(-1) -0.280042 0.087960 3.183743 0.0038*
C -0.044249 0.093929 -0.471086 0.6414
R2 skatistic
0.375600 2.430192
Durbin-Watsstatistic oB(F-statistic)
1.744179 0.040876

A single asterisk (*) denote statistical sigcdince at 5% level.

Table 8 shows the parsimonious short run errorection model. This was extracted from the over-
parameterised short run dynamic model (Table 9 Vériables were chosen after elimination of thibes
failed a priori expectation and were not statistycaignificant. Additionally the variables that mformed to a
priori expectation even when they are not statifiiicsignificant still formed part of the data geaing process
(DGP). Many lags were attempted but lag two wassehdbased on Akaike information criterion (AIC) and
others; and also to have enough degrees of freeBmm Table 8, the coefficient of the error cori@ttterm
(i.,e. ECM2) in a statistical manner was significahsignifies that about 28% of the discrepancyneen the
long term and short term fiscal sustainability asrected within a year. Moreover fiscal sustairigbadjusts to
its explanatory variables (comprising a lag of rgmnices, foreign direct investment, gross fixed iteap
formation, trade openness, inflation rate, govemniax revenue and a lag of total public debt) wéithag.
Besides, in the short run, a percentage increaadag of remittances was found not to be staéijicignificant

at 5% level.
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Table 9.0verparameterised Short Run Dynamic Estimates

Variable Coefficient Std. Error t-Statistic Prob.
D(LOGFIS(-1)) 0.096135 0.313955 0.306207 0.7657
D(LOGFIS(-2)) 0.241455 0.273748 0.882033 0.3985
D(LOGREMT) 0.036013 0.027507 1.309234 0.2197
D(LOGREMT(-1)) -0.067607 0.027078 -2.496709 0.0316
D(LOGREMT(-2)) 0.038036 0.032163 1.182607 0.2643
D(LOGFDI) -0.013110 0.059298 -0.221090 0.8295
D(LOGFDI(-1)) 0.008331 0.057656 0.144498 0.8880
D(LOGFDI(-2)) 0.013628 0.037738 0.361122 0.7255
D(LOGGFCF) -0.019793 0.026903 -0.735700 0.4788
D(LOGGFCF(-1)) -0.008708 0.021288 -0.409039 0.6911
D(LOGGFCF(-2)) -0.021339 0.031514 -0.677139 0.5137
D(TOP) 0.003853 0.001765 2.182790 0.0540
D(TOP(-1)) -0.000640 0.002424 -0.263870 0.7972
D(TOP(-2)) 0.000964 0.001896 0.508376 0.6222
D(INFR) -0.000307 0.001300 -0.236304 0.8180
D(INFR(-1)) 0.000289 0.001176 0.245658 0.8109
D(INFR(-2)) -0.001099 0.001226 -0.896897 0.3909
D(LOGTAX) -0.108789 0.055499 -1.960193 0.0784
D(LOGTAX(-1)) 0.016600 0.096599 0.171841 0.8670
D(LOGTAX(-2)) 0.027615 0.064749 0.426484 0.6788
D(LOGDEBT) 0.186412 0.361668 0.515422 0.6175
D(LOGDEBT(-1)) 1.070631 0.063432 16.87836 0.0000
D(LOGDEBT(-2)) -0.292775 0.333655 -0.877477 0.4008
ECM2(-1) -0.188152 0.127121 -1.480107 0.1696
C -0.071766 0.042017 -1.708005 0.1184
R-squared 0.989668 Mean dependent var 0.158028
Adjusted R-squared 0.964872 S.D. dependent var 0.330696
S.E. of regression 0.061981 Akaike info cridari -2.548175
Sum squared resid 0.038416 Schwarz criterion A437R13
Log likelihood 69.59307 Hannan-Quinn criter. .1e1671
F-statistic 39.91171 Durbin-Watson stat 1.7843
Prob(F-statistic) 0.000000

Tablel10. Diagnostic Tests

Test Estimated statistic p-value
Ramsey Reset Test F-stat (1.742906) 0.1983
Breusch-Godfrey Serial Correlation LM Test F-staB09438) 0.4196
Breusch-Pagan-Godfrey Heteroscedasticity Test tH-61240222) 0.3146
Normality Test JB-stat (1.113929) 0.5729

In addition, Table 10 contains information abowt thagnostic tests carried on the model. The reshibw that
the null hypothesis of no serial correlation, ntehescedasticity, and no misspecification was apgated at 5%
level. Also the null hypothesis that the residuads normally distributed was not rejected. The ibtatof the
model was inspected employing the CUSUM stabibist and the graph indicated that the model wasesfabe
appendix).

7. Conclusion

As a monocultural economy, Nigeria has only one@®\i.e. crude oil receipt) through which majoritfyits
revenue is generated. It is of interest to noté wizenever there is any shock to that means, tbaosy is
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thrown into ample danger. Although there is no gaying the fact that workers’ remittances are biyneaa
private capital, however, its trajectory over theags have shown that it is a stable resourcesurEadf the
continuous inflow of household capitals like offitidevelopment assistance and foreign direct invesst et
cetera spurred economists worldwide to investighi® exclusive private income. Many studies suppbet
growth enhancing capability of remittances and ¥aeous medium through which it affects an economy.
Nevertheless, this study examined the implicatibrremittances via sustainability of government debta
country that has large volume of receipts; in thigance Nigeria was chosen as a case in poirthétanore, the
study specifically examined if remittances couldpha government leverage borrowing from the world
institutional lenders. Besides, maintaining solwerscone of the key roles of any government. It fi@asd in
this study that remittances improved fiscal susthaility (by reducing debt to GDP plus remittancata) by
about 1.28% on average every year. This influeree faund to be statistically significant, highligigy the need
to consider remittances in the fiscal frameworkr &0 economy such as Nigeria, where other formsapftal
inflow (e.g. foreign direct investment, official eedopment assistance etc.) has drastically dimaustver the
years, the urge to borrow appears irresistible Wathattendant consequences. The International Mopé&und
and the World Bank (2009) have discovered that ttamies just like exports boost the foreign exckang
available to a country and could enhance a cowtrgpacity to repay debt. This would lead to improent in

a country’s solvency position. In no time shoul@éthe given consideration than now as the courdtilds to
borrow to fund its budget. Thus Nigeria should abtirate with other countries that receive remiganm
massive size and champion for its inclusion indissustainability analysis. It would assist in exgiag the
governments’ borrowing capacity and risk rating.
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Appendix
Residual Test for Nor mality
8
Series: Residuals
7 - Sample 1979 2014
Observations 36
6
Mean -4.74e-17
5 Median 0.032985
Maximum 0.742614
4 Minimum -0.581522
Std. Dev. 0.258322
3 Skewness 0.110312
Kurtosis 3.833033
2
Jarque-Bera 1.113929
1+ Probability 0.572946
O T
-0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8
Stability Test
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