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Abstract

This study investigated the relationship betweaddropenness and inflation in Nigeria between ¥8D2015.
It employed the nonlinear auto-regressive disteduag (NARDL) modelling approach to co-integratimesed
on the standard theoretical and empirical liteatum trade openness-inflation relationship. Ouraggh allows
us to simultaneously test the short- and long-ronlinearities through positive and negative par§am
decompositions of the predetermined explanatorialibes. Empirical evidence revealed that the dioeocdf the
relationship between openness and inflation is tspecific. While there is a significant positivengprun
relationship between inflation and trade openrtigsanalysis in contrast found a strong and robegative link
between openness and inflation in the short ruraddition, the obtained results indicate that tragenness
affect inflation in an asymmetric and nonlinear mamn The results were found to be robust to differe
specifications.
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1. Introduction

The association between trade openness and imflagica celebrated proposition in the internatiomabtle
context. The relationship has been referred toresaf the modern puzzles of international macroenoos
(Temple, 2002). The basic argument of the advocatetsade openness (spillover hypothesis) is thade
openness is associated with declining prices, ab photectionism is inflationary. Although, theree astill
concerns about lingering tariffs, non-tariff barsieand other protectionist practices, it is appitieat the global
economy has become more integrated. However, thi@wdb question is whether these macroeconomic facto
(openness and inflation) are related. The argunierthat there are different mechanisms through khic
openness may affect inflation. According to newvgto theory, openness can reduces inflation throitgh
positive influence on output, mainly through inaea efficiency (which is likely to reduce costs gleaanges in
the composition of inputs procured domestically aridrnationally), increased foreign investment ighhcould
stimulate output growth and ease pressure on pPritester allocation of resources, and improvedacip
utilization, (Jin, 2000; Ashra, 2002).

In addition, openness alters inflation via two natbms. The Mundell-Fleming extensions of the Bamnd
Gordon (1983) model suggest there is an inversdioaekship between openness and inflation. In tmesdels,
expansionary monetary policy causes an increagenmestic output, deterioration in the terms of ¢ratid the
economy will get surprise inflation. As opennessaraes, the incentives the (discretionary) monegaicy
maker faces change because openness alters tieeosltie Phillips curve and the effect of monetanlicy on
output. The inflation cost is increased and thgwougain from surprise inflation is reduced. As ttegree of
openness rises, the Phillips curve trade-off besdess favourable and optimal policy is less exjpenasy. This
mechanism therefore generates an inverse relatiph&tween openness and inflation. There is alsecand
effect in the model because the socially optima¢ll@f output depends on openness and this hetpdgwn the
position of the monetary authority’s set of indiface curves (Cooke, 2004).

Nevertheless, according to the conventional vievfiation is lower in more open countries becausa re
depreciation, which could be due to unanticipatmgnetary expansion, produces harms like increasstiaf
production that are greater in more open countdes.a result, the authorities will expand less dahce
inflation rate will be less (Romer, 1993; Zakar@lR). On the contrary, the less open an econontlgésgreater
is the incentive to expand, and so the highereasettuilibrium rate of inflation. This is becausetlas economy
opens up, the fiscal and monetary authorities tentbse their ability to control inflation throudiscal and
monetary policies. Thus, models of inefficientlyghiinflation arising from the absence of pre-connmeibt
predict an inverse relationship between opennedsrdlation. Nevertheless, many factors are beliei@have
contributed to the global drop in inflation: glolzaltion, better monetary policy, luck, the attertdarceleration

129



Journal of Economics and Sustainable Development www.iiste.org
ISSN 2222-1700 (Paper) ISSN 2222-2855 (Online) 5-'—.’,‘
Vol.8, No.24, 2017 IIS E

of productivity, and the increased level of comipati in both product and labour markets. All théaetors
likely played a role, and disentangling the relatitnportance of each remains an important chall€Rggoff
2003; and Wynne and Kersting 2007). The main obestimcempirical study is that certain economic &hltes
are very complex to measure accurately.

Until the mid-1980s, Nigeria pursued an economiticgothat was strongly interventionist. During thete
1980s, Nigeria turned from inward-looking policiesvard trade liberalization and export promotioratsgies
with the adoption of the structural adjustment pangme. Under the SAP, Nigeria eliminated imporetises
and agricultural marketing boards, lifted price trols, allowed foreign ownership in most manufaictgr In
addition, the country liberalized and acceleratédiaistrative procedures for new investment, la@cka
program of privatization, and took steps towarddbeegulation of the banking system. Consequeatlg,of the
most striking events of the last three decadesbeen the remarkable decline in inflation in Nigertor
example, inflation declined from 29.3% in Decemb®86 to 17.9% in December 2005. It fell furtherl®5%
in December 2009 and was 8.9% in December 201504d¢th the manipulation of the Monetary Policy Rate
(MPR) and the cash reserve requirements (CRR) dZtntral Bank of Nigeria (CBN) contributed to thever
inflationary trend, the period coincided with whitie country recorded a remarkable increase in topéaness.

However, the literature on the effect of trade aom®s on inflation is still inconclusive. It is bn empirical
question in the economic literature. While someth#d studies (Alfaro, 2005; Kim and Beladi, 2005vda
reported a positive relationship, some other stuffBachsid&t al.,(2003), Romer (1993), Gruben and McLeod
(2004)) established a negative relationship. Initeddd there are also studies (Temple, 2002; Alfe20603;
Gruben and McLeod, 2004; Thomas (2012) that redartm-existence of the relationship. Some of tleasiof
controversy have been around the stage of develupofiehe country, the level of indebtedness ofdbentry,
theoretical justification, significance of complemgry reforms, sample coverage and the set of clovdriables

in empirical analysis as well as methodological ameasurement issues. Even among the set of sttidies
observe a positive or negative relationship, thégmdover the mechanisms, which link them.

Thus, the relation between openness and inflasane of the ways to check temporal consistenayryhd hat
is, in countries where independent central banksaip or have credibility, there should not be aatgtionship
between inflation and openness. However, in cogmthich do not have independent monetary autbsyithe
openness would act to control the incentive of gogernment in generating inflation. Therefore, lege
countries, a negative relationship between inftatiad trade openness would be expected. Howevguritpaf

the studies that have addressed this subject mattercross-section analyses, and adopt the avefate
variables under study in diverse countries to yete relationship between inflation and opennbgkation is a
very complex phenomenon and its causes and leiféds ftom one country to another and from one pério
another which there give rise to a variety of goweental, non-governmental, structural and non-sirat
problems. These studies cannot specifically idgntié differences in each country. This is becausiée we do
observe high periods of inflation, we do not sestitin all countries at all times. Hence, our judgatis that
the results of a specific country will be more aatel and closer to reality.

Currently, the literature on the trade opennedstioh association in Nigeria is scanty. Only thedy of Ada,
Oyeronke, Odunayo, Okoruwa and Obi-Egbedi (2014) theen conducted for Nigeria. However, their study
suffers from one serious limitation: it combinedt&inary and non-stationary variables using theadsén
cointegration technique. The combinations of suahables in a framework that required only nonistetry
series are likely to yield spurious results. Initidd, this study considers the role of other vhlés that affect
the short and long term dynamics that drive inflatiThe choice of Nigeria is informed by its relega in the
African and global economy. Nigeria is ranked as 21st largest economy in the world in terms of main
GDP, and the 20th largest in terms of PurchasingePdarity. Currently, it is the largest economyAifica.
Therefore, the assumption is that Nigeria’s opesinmsd inflation pattern might influence the contitse
openness and inflation pattern.

Consequently, this paper attempts to contributihéoexisting literature by exploring the inflatiand openness
relationship in Nigeria. Our study is differs frahe existing studies with the utilization of a difént approach.
Specifically, the study employed the nonlinear aggressive distributed lag (NARDL) modelling apgach to

co-integration. One advantage of this cointegratiamework is that it can be applied regardleswloéther the
variables have a unit root or stationary at thewels. In addition, the method corrects for endeggrand serial
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correlation and allows for possibly asymmetric.(henlinear) adjustments of inflation to movemeintother
variables. In other words, increases and decraasether variables are allowed to affect inflatidifferently.
Besides, the outcome of the study is expectedsistgsolicy makers, as an input, in decision malkiittp regard
to devising policies in combating inflation. Thegaence of the study is clear. Section providestjzed facts
on openness and inflation while a brief reviewhs literature is presented in section three. Sediscusses the
methodology. The empirical analysis is the focusedftion five while section offers concluding reksar

2. Openness and Inflation in Nigeria: Stylized Facts

In the immediate period after independence, Nigaitzally followed commercial policies that favateémport
substitution, which created a highly protected mmnwinent for industrialization. The import-substibut
strategies adopted were meant to produce locadlgdmsumer goods, which had previously been imgdrten
developed countries, so as to promote the diveatifin of the Nigerian economy. Tariffs, quantitati
restrictions and other non-tariff barriers were phiacipal policy instruments used to shield thengstic import-
substituting industry. Nevertheless, trade policgvelopment actually commenced with its generalized
downward review of tariffs rates and the removakofme quantitative restrictions (QRs) in 1970 idesrto
satisfy the pent—up demand that occurred aftecithilewar. Surcharge on imports was reduced fro6%@to 5%

in 1970 while tax exemptions were also granted Xpoeters of manufactured goods. Hence, the yead 197
witnessed substantial reductions in import dutiesaavide range of commodities. These include inthistaw
materials, vehicles and building materials, ancesgwconsumer goods.

Thus, between 1975 and 1976 licensing requirenfenta wide range of goods were liberalized while tan
imposed on importation on most of the consumer gosds lifted. However, the liberal imports policf/tbe
1970-76 period was abolished in 1977. During tleiga, import duties were raised, import- licensing
requirements were re-introduced and importatiosederal goods was prohibited. The objective wasotoect
the adverse balance of payments position. Similainy 1983-85 period withessed more stringent traaley
laws due to the economic challenges the countrpesied. About 152 imported finished goods wereeplac
under specific import-license, import duties wareréased and the open general import license frankewas
abolished. Exporters were also required to refatréxport proceeds while failure to do so coulddl¢a
prosecution.

The economic stagnation witnessed after the calagsoil price necessitated the adoption of theu@tral
Adjustment Programme (SAP) in September 1986. & adopted to focus on the removal of price through
abolishing the import- licensing system, eliminatiof price controls as well as scrapping of the mdity
boards. Exchange rate regime was also liberalizéd thve introduction of the second tier foreign leange
market (SFEM). Tariff measure that was meant tagmtothe local industries from foreign competitiaas
enacted. The policy of a liberalized foreign exaf@market was also reasonably maintained during¢hied.
Given the success of the period recorded, the imlioeralization measures that was undertaken 8519
significantly reduced tariff rates and reliancequantitative restrictions.

Hence, by 2004, Nigeria's trade regime has becanerglly more liberalized. To support the argumEigure

1 presents some evidences on average tariff rates ¥ariety of products. It is obvious there islear trend
towards lower formal barriers to trade over thet fagr decades. The simple average applied mostufad
nation (MFN) tariff rate on all products declingdrh 25.93% in 1988 to 23.00% in 1998 and 10.82%0i08. It
increased slightly to 11.76% in 2014 (Figure 1)ni&r decline was reported for the tariff ratespofmary and
manufactured products. Much of this decline hasliréven by successive rounds of trade liberalimatinder
the auspices of the World Trade Organization angiiedecessor, the General Agreement on TariffsSTande.

In addition, Nigeria has aligned its tariff withathof the Economic Community of West Africa Common
External Tariff (ECOWAS CET). Although concernsn&n about lingering tariffs, nontariff barriersycaother
protectionist practices, it is hard to deny that Nigerian trade regime has become more liberaleNleeless,
the naira (the national currency) has been depmegisapidly against the currencies of Nigeria'gonarading
partners. The associated restrictions in the dore@xchange market result have been strongly linkethe
continued premium between the official and noneidfi exchange rates. These restrictions and Nigeria
increasing barriers to trade have fuelled infortredle with its neighboring countries.
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Figure 1: Average Tariff Rates: 1988-2014.
Source: Drawn from the Statistics Obtained from\Wherld Bank World Development Indicator (2016).

Inflation in Nigeria over the last 50 years hadearatic trend, ranging as high as 57 per cent B81#&nhd as low

as -3.72 per cent in 1967. Table 1 reveals thahgur960s when total trade was low (25.33% of GDRation
was also low (3.48%); however, during 1990s whaddrhas increased to 59 per cent of GDP, infladiso
reaches about 30.64%. The pattern however changiba 2000s when the average openness index iecréas
64.68% and inflation declined to 12.23%. Althouglerage openness declined to 37.20% in the 2015-201
period, inflation also declined to 10.38%. A simitmttern holds between inflation and the companehtrade
openness measures i.e. exports and imports (bptlessed as percentage of GDP). These trends pdothée
idea that inflation and trade openness remainedtiyeyg correlated in Nigeria between1960 and 1999.
However, the trend changed to an inverse relatiprisstween 2000 and 2015.

Perhaps, the economic conditions in the countryhefvarious decades could have been responsiblehéor
observed relationship between openness and inflafibe debt forgiveness from the Paris club in 2808 the
surge in the crude oil prices in the 2000's deaadde resources available for productive efforthineconomy.

As a result, Nigeria benefited from several yedmnobust economic growth, averaging over 6% per yeaeal
terms since 2005. Growth was quite broadly baséd wholesale and retail trade, communications, and
agriculture contributing most strongly. This is rfere suggesting that the prevailing economicasitun in a
country may be part of the defining factor on tivection of the relationship between openness afidtion.

Table 1: Inflation and Trade Openness Indicato®6(1-2015)

Inflation, Exports of goods Imports of goods Total Trade

consumer prices | and services (% of and services (% of GDP

(annual %) GDP) GDP)
1960-1969 3.489863 9.838009 15.49528 25.33329
1970-1979 15.80619 17.71017 17.86579 35.57596
1980-1989 20.89364 22.41172 14.81093 37.22264
1990-1999 30.64056 34.60305 24.96645 59.5695
2000-2009 12.23142 38.22413 26.45991 64.68405
2010-2015 10.38815 22.52907 14.67204 37.2011
Average 15.57497 24.21936 19.04506 43.26442

Source: Computed from Statistics Obtained from \W&hnk World Development Indicator (2016).

Tight monetary policy (combined with fiscal conslaliion) also appears to have contributed to thisifdlation
environment. For example, the Central Bank of Nag¢€BN) introduced the Monetary Policy Rate (MBR)
cash reserve requirements (CRR), standing lendidgreand deposit facility. Specifically, the needfight
against inflation and maintain credibility with rkats and economic agents led the authorities te giiority to
the MPR This is because changes in MPR by the CBN affegtgegate demand, growth and inflation through

' The CBN introduced the Monetary Policy Rate tdaep the Minimum Rediscount Rate (MRR) in Decengig6.
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various transmission channels and induce changesniployment. For example, if the CBN is worriedttha
inflation is likely to increase, then it may decitteincrease the MPR to reduce demand and redeceaté of
economic growth. The success of the manipulaticth@MPR can be seen in the downward trend oftiofian
Nigeria (Figure 2).
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Fig

ure 2: Inflation trend in Nigeria 2009: to 2014:12
Source: Drawn from Statistics obtained from CBNI&tith (2016)

3. Review of Related Studies

The theoretical foundation of the openness andhtinfh relationship was laid by Barro and Gordon8Q)9
Barro and Gordon (1983) argued that discretionagimes increases inflation at higher and inefficienels
than monetary regimes that followed rules. Broachatary policy increases in local output and detation in
terms of trade in time-consistent policy framewoHowever, as openness alters, the advantage faged b
discretionary monetary policy makers changes be&capsnness modifies the Phillips curve slope afetiedf
monetary policy on output.

Thereafter, the first structural model directly egk$ing the question of openness and inflation pragided by
Rogoff (1985). Rogoff (1985) approach is to exteahé Barro and Gordon (1983) time-consistent policy
framework to a two-country Mundell-Fleming modeimfar to the Barro and Gordon framework, a labor
market friction causes the optimal time-consisfglicy of the monetary authority to increase inflatin order

to raise the level of employment. However, in theg®¥f international model, the increased inflatiozs an
extra cost since optimal employment is a functidntree real exchange rate and the real exchange rate
depreciates with higher inflation. The depreciationturn reduces the incentives to undertake expans
Therefore, the optimal time-consistent inflatioterahosen by a monetary authority is lower as #ter@rating
effect on the exchange rate increases. More opsrirads to a lower equilibrium inflation rate iristhime

consistent environment. This becomes even weakgplitically instable economies with independenntcal
banks.

Adopting the Kydland and Prescott (1977) and Bamd Gordon (1983) type models, Romer (1993) pralide
the empirical foundation of the inflation and opess relationship. Romer (1993) worthy contribuii®mho test
the prediction that the absence of pre-commitmemanetary policy, given by the degree of opennlessls to
inefficiently high inflation. Accordingly, the stydempirically showed that there is a negative refathip
between openness and inflation for a cross-seafothl4 countries between 1973 and 1988. Two distinc
explanations were provided for the inverse relatiom between openness and inflation. The firshat since
unanticipated monetary expansion causes real egehate depreciation and the harms of real depieci#s
greater in more open economies; the benefits qiris@r monetary expansion are a decreasing functighe
degree of openness. Hence, the Phillips curveeispst while the central bank will have less inaantio
generate surprise inflation in such open economies.
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The second one is that, the more open the econgntlyel more revenue the country gets from tariéinée, the
possibility of relying on other sources of reversueh as seignorage will be less. As a result ioftais low in
more open economies than less open economies.€Bh#t was established to hold across almost aéstyqf
countries with the exception of the most highly éleped countries. Average inflation in the worldishest
countries tends to be low regardless of how opew #re. Romer interprets this as suggesting thesetites
have largely solved the time-consistency probleat kads to higher inflation in less developed ¢oes. The
negative relationship between inflation and opesnesas also supported by lyoha (1973), Lane (1997),
Sachsida (2003), Al-Nasser et al. (2009), Mukh2ax1Q), Ahmad Mahmood (2013), and Salimifar, Raang
Taghizadegan (2015).

Nevertheless, for some of the studies that repatedgative openness-inflation-relationship, thera debate
that the correlation varies across countries, eéhat openness measure, initial inflation conditistage of
development, and level of indebtedness of the eputitwas also argued that the results are alesitiee to the
period evaluated and the countries included in shenple. For example, Lane emphasizes a different
transmission link through which openness and iigftatmay be related: the degree of imperfect cortipatand
price rigidity in the non-tradable sector. Laneared that in the presence of additional varialdesintry size,
per capita income, and central bank independernte), relationship between openness and inflation is
statistically significant (and negative) even falvanced industrial nations. Therefore, the studjed that a
more open country has less to earn with the gedoeraif a surprise inflationary condition due to the
deterioration of the exchange terms is limitedaous.

In a similar vein, Campillo and Miron (1997) whit®ntrolling for other variables (prior inflation perience,
optimal tax considerations, and time-consistensyés in areas other than monetary policy) fountisstally
significant negative relationship between openraggbinflation. This is made more significant by faet that
the authors failed to find central bank independetocbe a substantial causal factor. The autharslgded that

it was mainly structural factors (openness, pditistability and tax policy) that drive cross-cayndifferences

in inflation in contrast to institutional arrangemt& There is also a time dimension to the inflatipenness
relationship argument. Samimi et al. (2011) apphetbregressive distributed lag (ARDL) approactest the
relationship in Iran. While their study pointed @usignificant inverse relation between opennedsitation in
the short run, empirical evidence revealed thaad no effect in the long-run. Mukhtar (2010) usadtivariate
co-integration test and vector error correction eidd investigate the relationship between inflatand trade
openness in Pakistan between the years (1960- 20@¥V)ame to the conclusion that there was a negati
relationship between inflation and trade opennegké long run.

The inverse inflation and openness relationship alas found to be conditional on the level of eqoi

integration among countries. Brahmbhatt and Dadd$i96) reported that between 1984 and 1993, ipffati
volatility in countries that were slow to integrak&s much more in countries that achieved rapieigiattion.

Bowdler and Malik (2005) revealed that countrieatthave opened up to trade more rapidly than tbhbagl

average have experienced larger reductions intioflavolatility, independently of the exchange raggime.

The debt level is also another factor that infllenthe negative relationship. For example, Tere@g}) pointed

out that the negative link between openness andtimfi found by Romer (1993) is largely driven bhet
response of the severely indebted countries tdé¢he crisis of the 1980s.

The final result of the openness and inflation treteship is also predicated on the concentrationwafje
bargaining in the country. Cavallari (2001) insdrthe relation of trade openness and inflation enapolistic
production model and unionized labour market of dstic sector by adopting the Game Theory Approach.
Cross-sectional regressions for 19 OECD countrigre @stimated over the period of 1973-1988 asaseflanel
data for 1980, 1990 and 1994.The result of therttaal model showed that trade openness can affftation

in a positive or negative way and the final resldpends on level of concentration of wage barggirim
country. This implies that in countries where wdgggaining is concentrated, there is no relatiotwéeen
openness and inflation. However, in countries wheege bargaining is decentralized, there is a negat
relationship between openness and inflation.

The role of exchange rate regimes, country and spezific effects was reported as being importBiganey
estimated relationship of inflation and trade-opsssfor 100 countries from 1973 to 1988 and 19889@8.
The study argued that the negative correlation éetwinflation and openness found in some crossesect
studies was a characteristic phenomenon of the '49@0d 1980’s. This is because such correlations
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disappeared in the decade of 1990. It can therdferénferred that the correlation between openreass
inflation has both country and time specific effedievertheless, the same results were obtained pdrecapita
income levels, population, area and exchange egénes were employed as control variables. Theystud
concluded that shift from pegged to floating exgf®mnate was predicted to add at least 10 perceinflation
rate and in both periods land area and inflatios p@sitively correlated.

Alfaro (2003) explored the other variables that migffect inflation. In particular, Alfaro analyzetthe
relationship between inflation, openness, and kohange-rate regime as a commitment device. THig¢ause
Romer (1993) argued that the choice of exchange+egime is not an important determinant of indati
However, Frankel (1999) observed that fixing thehange-rate has the advantage of providing an wéisier
commitment to monetary policy. This argument implteat fixed exchange-rate regimes could be agsdcia
with higher levels of trade. Consequently, exclgdim fixed exchange-rate variable from an analykat t
considers the relationship between inflation andnmgss can therefore bias the results. Thus, Affarnd a
significant negative relationship between a fixecthange-rate regime and inflation that is robustthe
inclusion of other control variables used in therhture.

According to Gruben and Mcleod (2004), countriest thre most open to trade have experienced théegtea
reduction in their inflation rates during the 19904ence, the trade openness-inflation relationshgs
strengthened during the 1990s. This relationship feand to be robust across all country groups lagt-
income countries. Sachsidaal.(2003) also supported the negative relationshipfandd that the negative link
is not specific to a group of countries or a certzriod of time. The initial inflation conditios also a driver of
the inflation and openness relationship. Lin (20f@)estigated the relationship between trade opsaad
inflation through the analysis of panel data fo6 @untries (including 58 countries in debt crigid980) over
the 1970-2007 periods. The results of the studgesigd that a negative effect of trade on inflatsotnue when
inflation is high, but if inflation is low, economiopenness does not affect inflation. This negagffect is
directly correlated with inflation increase andrigases along with it.

Cooke (2004) suggested that inflation is inverselgted to openness when accounting for real bataatone.
However, for a full analysis of inflation it is nessary to account for steady state consumptiontrasidepends
on foreign demand. When foreign demand is low thesiise relationship holds, but when foreign demiand
sufficiently high inflation rises and falls with epness. The choice of methodology is also vericatitHaq and
Zhu (2016) established two models on the basisvofdifferent indexes of trade openness. Econombevtir
and money supply were employed as control varialilee results of ordinary least squares and gemedal
method of moments (GMM) confirmed the Romer’s hyygsis for both indexes. However, the random effect
model suggested new comprehensive index for Rorhgpsthesis over the traditional index. On the otrand,
dynamic least square suggested that it is thetiwadi index and not the new comprehensive indspaasible
to hold the Romer’s hypothesis. Therefore, it car® claimed as some empirical studies did that imelex
against traditional gives the desired results. ldent can be concluded that methodology matterstlier
observed relationship rather than just the proxgpenness.

However, there are some studies that do not suimmRomer hypothesis. They argued that trade @ssnthoes
not necessarily reduce inflation but rather incesais. For example, Terra (1998) opposed the hygsishby
arguing that the negative correlation between opssrand inflation was only observed in severellibed
countries during the 1980s crisis period. If thaeibted countries are less open economy, they edtira larger
exchange rate devaluation to generate the trag#usufor making debt repayments. The devaluationhef
exchange rate, in turn raise the value of extdiahllities in domestic currency. When inflatiorxtes taken as
the major source for payment of this liability, agtrer inflation rate will result. Therefore, thes¢eopen a
country is, the higher its inflation will be durirmgdebt crisis.

Kim and Beladi (2005) investigated the effect afdig openness on inflation and reported a posiélagionship
between inflation and trade openness for some adhrconomies, such as the United States, Belganah,
Ireland, while for other countries, both developmtl developing, their finding is the same with Rome
hypothesis. Also, Evans (2008) argues that opennassa positive effect on inflation. This positieffect of
openness on inflation is driven by the possibitifyimporting inflation from the rest of the worldavthe prices
of manufactured imports or raw material imports.rdtaver, as the economy opens up, the fiscal ancetapn
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authorities tend to lose their ability to controflation in the domestic economy through fiscal andnetary
policies. Mehmett al.(2009) and Thomas (2012) arrived at the same csiaeiu

Thomas (2012) investigated the impact of the degfdérmde openness on inflation for a total of ¢iGaribbean
countries between 1980 and 2009. The empiricaltsesuggested a positive relationship between ogenand
inflation. These results are also observed in warisub-samples when the time-series dimensionseopanel
are changed. Moreover, the study concluded thardlagionship between inflation and openness aithere
restricted to any group of countries nor to a dfetime period. Thus, there are countries that inayease their
levels of openness and experience a reductioreitetrels of inflation.

Similarly, Ghaderi, Samimi and Sanginabadi (201Restigated the hypothesis that inflation is lowemore
open economies for MENA region during 2000-2007 bade found evidence of a positive relationshipveen
trade openness and inflation for those countriesvdder (2003) rejects the explanation of Romer @)98r the
negative relationship between openness and inflafilne argument is that the negative relationslapvben
openness and inflation is due to a moderate degfgeass-through of the exchange rate to the ioffati
Lotfalipour, Samaneh Montazeri, Somayeh, SedigBL8) found out that countries with more open degriee
international trade are exposed to higher rataftdtion.

Nevertheless, some studies also argued that tkeme effect of openness on inflation. For examplegtell
(1998), investigated whether globalization couldaamt for the missing inflation of the late 199Qsing a
standard Phillips curve approach, the author fdittld evidence that globalization—specifically, asires of
foreign slack—help determine U.S. inflation. Howgv&ootell's sample period covered only 1973 to 4,99
therefore missing much of the acceleration in diabtion that occurred in the past decade. SinyilaManni
and Afzal (2012) empirically assessed the impadrade openness on inflation in Bangladesh andddbat
trade openness is not statistically significanaffiecting inflation in the country. Similarly, Grah and McLeod
(2004) showed that there is no any significant opse—inflation relationship among OECD economidfard
(2001) includes both a fixed effect of a countryg as a time effect in the regression between opsnaad
inflation. The results indicated that, in the shon, there is no influence of trade openness erirfation level.

In another study, Alfaro (2003) analyzed whethegropess serves as a commitment mechanism for resgai
inflation in the short-run. The author argued ttmet correlation in the cross-section analysis mightriven by
time-invariant omitted variables that often ardidift to measure. As a result, it is possibleitmfevidence of a
negative effect of openness on inflation where uchsestraint on inflationary policy takes placer Fstance,
when time and country dummies are considered ttuoaphe difference, there was no negative relatigm
between openness and inflation. In the short-rbaret is no robust evidence that openness has inestra
inflation. Temple (2002) empirically tested the redation between openness and inflation by fornmdga link
between trade openness and the Phillips curve. Befopnd that the basis on which the slope of th#lips
curve is associated with openness is based on spall economy models with nominal rigidity. Thedfimgs
further showed that there is little support of aretation between openness and the output-inflattiade-off.
Also, Badinger (2009), which employed Rogoff-stytvdel including Phillips curve, could not find néiga
relationship between openness of the economiegélation in OECD countries.

Taking a brief overview of these studies, it is iolog that the literature is inconclusive regardimg relationship
between openness and inflation, although the studieiewed have tried to generate a clearer uratetistg of
the relationship. There is therefore hardly anylddhat a possible relationship between opennedsrdiation
could exist. Discounting the entire evidence amsuttt throwing the baby out with the bath water. A
fundamental reason why it is difficult to reach afiditive conclusion regarding the link is the welb
interrelationships that is involved in the deteration of a country’s inflation. Trade openness tave a
significant impact on inflation, but so can mangtéas that are related to inflation. Thus, a negafpositive)
relationship between openness and inflation cowsiehwell existed but because there is methodolbgica
problem, initial inflation condition, exchange rategimes, country and time specific effects, thaults have
been inconclusive. The suspect may have shot ttenvbut the jury may still have insufficient evit to
indict her. Hence, establishing the extent of assion between openness and inflation in the preserf other
relevant variables is the focus of this study.
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4. M ethodology

4.1 Theoretical Framework

The Romer (1993) framework is employed as the #taxal basis for this study. Romer (1993) considese
standard closed-economy model of the dynamic insterecy of optimal monetary policy with two compote
In the framework, the first component involved utizipated monetary shocks that affect both priced @eal
output, and therefore implied that the departure@wtbut from itsnatural or equilibrium value is positively
related to departures of actual inflation from eotpd inflation. If we assume a linear relationship:

y=y +pB(m-m°) @

where y is actual output, y* the natural rafgis inflation, and7z°is expected inflation. In this cag8> 0. The
possibility of such a relationship could be frompienfect information about the aggregate price le@refrom
incomplete price adjustment. In the second comppiégher output (that is close to the natural)r&eassumed
to be desirable to the policy-maker while highdtaition is undesirable. Also in this context, thédsoptimality
of the natural rate could be from imperfect contmeti or from positive marginal tax rates. If we @as® a
simple functional form, the objective function bEtpolicy maker can be written as:

= -%ﬂ“yy (2)

wherey > 0.

At equilibrium, the policymaker decides the rategodwth in money supply while taking equation (hyar®.
In this context, the policymaker choogedirectly. The optimization problem faced by theipginaker is well
known to the private agents. Given the absencencértainty, expected and actual inflation must tpga¢ The
substitution of equation (1) into (2) and maximgiwill make the policymaker to sat= )3 . Therefore, the
equilibrium is77° = 77= ¥B, and which implies that inflation is positive, and= y* that output level is at the
natural rate. However, the sub-optimality of thigamme is the basis for which the policy maker &hdave
pre-commitment to a no-inflation policy in orderlde better off.

An increase in the level of imports affects equililn inflation in two ways. In the first case, a&gter degree of
openness reduces the benefits of increases intoaibpwe its natural rate. Domestic expansion irsggsautput
at home relative to output abroad and thereforeiaesl the relative price of domestic goods (exceptres
domestic and foreign goods are perfect substitdtbis) is because as long as domestically producedigy
consumed at home and imports are imperfect sutestitveal depreciation is necessary even if thatcpdaces
a perfectly elastic demand curve for its exportdgpdConsequently, the higher the fraction of goibdé are
purchased from abroad, the greater is the costi®fréal depreciation. Thereforgis decreasing in the degree
of openness.

In the second case, openness affects the tradeetffeen output and inflation. Once more, due tordad
exchange rate depreciation, increased opennegs this amount of inflation associated with a giggpansion
of domestic output. Specifically, the exchange dgpreciation affects inflation through two chasnéh first
channel, the real depreciation implies that thegwriof foreign goods in domestic currency units faster than
those of domestic goods. Therefore, for a givenaichpf output on the prices of domestic goodsripact on
inflation (defined by the changes in consumer pitckex) is increasing in the share of a countrgiparts from
abroad. In the second scenario, openness affestinthbetween output and domestic goods pricesesiral
depreciation raises the costs of domestic firmswy of illustration, the flexibility of nominal wges will cause
wages to increase due to the rise in the CPI. Cumrstly, increased openness causes a monetarysopda
lead to a larger increase in domestic prices fgivan increase in output.

Thus, under the discretionary monetary policy, opass affects the output-inflation trade-off and bleeefit of
higher output relative to the cost of higher irilat Hence, policy-makers' incentives to expandthesefore
lower in more open economies, and equilibrium tidla under the discretionary policy is smaller. Theal
round of effects is due to the fact that the exmanef domestic output relative to output abroagel down the
relative price of domestic goods. The impacts iedyl to be robust to the details of why monetanpcks have
real effects and why expansion of output aboventitaral rate is desirable.
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4.2 Empirical specification of the model

Inflation is a complex process and it is diffictdtfind a single empirical model that fits the cinestances of all
countries. However, it is possible to identify kdgterminants in addition to openness measuresntigtit

influence the inflation process in different econesn For example, we expect the impact of tradewopss on
inflation to be negative because the direct andréct price effects of cheaper imports of finistgmbds and
intermediate inputs may net out to a decline inabherall price level. Also, opening up an economihe rest of
the world may alter the incentives through whicimtcal banks respond in determining a country’s lomg

inflation rate. In addition, openness could leadiriectly to lower inflation by fostering faster destic

productivity growth as a result of increased corntipet Since trade enables countries to speciatizctivities

in which they have a comparative advantage, seatonghich countries are relatively inefficient gtkj while

sectors in which countries have a comparative adganexpand. Faster productivity growth therefdiewss

firms to pay higher wages without necessarily pastiiese costs on in the form of higher prices.

The exchange rate has a deterministic effect orethad of prices in underdeveloped economies. IgeNa, an
exchange rate depreciation (appreciation) coulcease (decrease) the price of imported commodNiggria’s
productive markets are based significantly on ingmbrcommodities, implying that a depreciation oé th
exchange rate would be rapidly reflected in andase in the price of the consumer’s basket of coditres.
We therefore anticipate an inverse relationshipepé&hding public expectations, the fundamental shatd
development of the economy, and the transmissiochar@sm, a sustained increase in the money sugpy o
country will lead to a rise in the general pricede Thus, the higher the money supply to the eognthe
higher the price level. Hence, we expect a posi@ationship between money supply and inflation.

Economic growth is also expected to have a negatiy@act on inflation rate because the growth in the
availability of goods and services in the economyes pressure on the domestic price growth. Thadtgf oil
price shocks on inflation in inconclusive. The irpdepends largely on the magnitude and persistehtee
decline or increase in the crude oil price. Nigésia major oil exporter and oil revenue accouatsabout 95%
of foreign exchange earnings and 75% of governmegpenditure. For example, we anticipate that whién o
prices fall, domestic prices will increase sinckerevenue earnings are used to provide foreign axgé needed
to import intermediate goods. Foreign exchangdésefore rationed to prospective importers whicd|¢éo a
depreciation of the currency. It is vice versa dor increase in oil prices. An increase in oil psiedll bring
about a decline in the general price level. Thisunsethat movement in oil prices will have consegasrfor the
Nigerian economy. As a result, we estimate a sjgatiébn with inflation as the dependent variablel ahe
degree of openness and other control variableseasxplanatory variables. This is given in equatn

Inf, =a,+a,0OPEN +a,REER+a, EGta, MS a., OP¢ (3)

where inf is defined as inflation (measured as the annuatepgage change in the log difference of the
consumer price index); OPEN is the degree of openii@measured as export and import divided by tbhesgr
domestic product; and tariff rate, applied, simmlean, all products (%)); REER the real effective exchange
rate (measured as the nominal effective exchang? diided by a price deflator or index of costs); EG
economic growth (measured as annual percentageyehiarthe real gross domestic product); MS is ghoimt
money supply (measured as annual percentage cladirie sum of currency outside banks; demand deposi
the time, savings, and foreign currency depositsesident sectors; bank and traveler's checks; athdr
securities); OP is crude oil price (measured asianpercentage change of the price of Bonny light).

4.3 Estimation Technique

We investigate how openness affects inflation bpaishe nonlinear auto-regressive distributed IHgRDL)
modelling approach to co-integration. The nonlin@atoregressive distributed lag (NARDL) model is an
asymmetric extension of the linear ARDL approachrtodeling long-run level relationships. Developed b
Pesaran, Shin, and Smith (2001) and advanced loy 8hi and Greenwood (2009), NARDL model introduces
nonlinearity by means of partial sum decompositids modeling the long-run relationship and thetguat of
dynamic adjustment simultaneously in a coherentn@gnNARDL allows to capture both the short-run and

! The REER is adopted in the study as a measurechfiage rate because it serves as a measure afeaats overall alignment. It is an
average of the bilateral RERs between the coumtdyemch of its trading partners, weighted by tispeetive trade shares of each partner.
This is against the RER index which is just a measfiexchange rate between two countries.

2A measure of the value of a currency against ahteijaverage of several foreign currencies.
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long-run asymmetries in the transmission mechaniga.NARDL method can be applied regardless of hdret
variables have a unit root or are covariance statya Furthermore, the method corrects for endageaad
serial correlation. It also allows for possibly asyetric (i.e. nonlinear) adjustments of inflatienrhovements in
other variables. In other words, increases andedses in other variables are allowed to affectaiiofh
differently. Following Shin et al. (2014), we adogm error correction model (ECM) to estimate theedir
relationship:

P
Alnf, =c+ pInf_ + p,OPEN_ +p, REER +p, EG+p, MS+p, QR+> /M Inf

i=1

+3 CAOPEN, +)" dAREER +3 A EG+Y & MS+Y & QP, v (4)

where Ais the first difference operatop,, 0,/=0,, 0,/=P., Py /=P; Pu/=P:+ P,/—p; are the error
correction term, long-run coefficients of the opess) real effective exchange rate, economic grogvtwth in
money supply, and oil price respectively, q , €, I, @ are the short-run coefficients.

In order to determine asymmetric pass-through @hopss to inflation, we follow the approach of Séiral.
(2014). This approach requires the decompositiothefvariable of interest. In this case, we decasapihe
openness variables (the sum of export and impo# percentage of GDP and the tariff rate) into fpasiand
negative sub-variables. The partial sums of pasiind negative changes in openness are givéDBEN" and
OPEN .They are calculated as follows:

t t
OPEN' =) AOPEN =) max(A OPEN,0);
j=1 j=1

OPEN :Zt:A OPEN :Zt: min(A OPEN,0) (5)

Given the presentation in equation (5), equatigncéh then be expressed by separating long and sihts
asymmetric relationships:

p
Alnf, =c+pInf_ + o;OPEN', + p; OPEN, + p, REER+p, EG*+p, MS+p, OB AA Inf
i=1

q
+> {AOPEN, + TAOPEN,+ i REER+ & EG+ Af MS- 2g 0P+, Vv (6)
i=0

where L;pen= ,OJ;/ —p;and Ly, = ,0;/ — 0, are positive and negative long-run coefficientsopenness to

inflation respectively, and L, =0, /-2, L, =p,/=0;, L,=Pn/~P L, =p,/—-p the long-run
coefficients of the real effective exchange ratmnemic growth, growth in broad money supply arigpdte to
inflation. Following Shin et al. (2014), Equatio®) (can be modified to allow for long-run symmetndashort-
run asymmetry (to yield Equation (7)) and long-asymmetry and short-run symmetry (to yield Equati)).

Only the short-run asymmetry:

p
AInf, =c+pInf,, + R OPEN., + o, REER 0, EG+p, MS+p, QP AA Inf
i=1
q
+> wAOPEN, +7AOPEN, + @ REER+ & EG+ Af NS 29, gP, v (7)
i=0

Only the long-run asymmetry:
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P
AInf, =c+gInf_, + o, OPEN', + o] OPEN, +p, REER+p, EG+p, NMS$tp, OPYAA Iy
i=1

+Y(MAOPEN, + AREER + & EG+ & WS+ & Ob+, v ()

Equations (6), (7), and (8) present the cointeggatielationship between inflation and positive (@tage)
component of openness with the four control vadabsuch as the real effective exchange rate, edonom
growth, growth in broad money supply, and oil pribeorder to test the existence of an asymmedmgdrun
cointegration, we propose the bounds test whichj@nt test on all the lagged levels regressohe F-statistic

tests the null hypothesis g@ = ,0; =0, =p = Py =Pn=P, =0 for the case of long-run asymmetry; and

P=P=pP =P =Pn=0, =0 for the case of only the long-run symmetry. If vegect the null hypothesis
of no cointegration, it indicates that there is adong-run relationship among the variables. Thagioun
symmetry can be tested by the Wald test of the myplothesisL’ . =L

open open IN Order to test the existence of

short-run symmetry, we use the Wald test to testnthll hypothesis Oziq:o 7Ti+ = Ziqzolf. The rejection of

the null hypothesis of symmetry imply that the mlodeasymmetric. If the null hypothesis of symmetis
rejected, we can find the asymmetric dynamic mii#tipof the change of the openne@PEN" and
OPEN respectively as:

oInf

N ainf, L 4]
= _— = - - 9
m jZ:(;OOPEI\[* m JZ::‘)OOPEI}I ®)

where h — oo, M - Lgogy, @and M, - [pgye Where h — oo,y - Loy, @and M - [pgy The

dynamic multipliers captures the positive and niegashocks of openness on inflation from an initial
equilibrium to the new equilibrium.

4.4 Scope of the study and Data Sour ces

The analysis is between 1980 and 2015 due to daitahility. Also, the choice of the period corresipls with
the adoption of significant trade policy reform reeges in Nigeria. The data on the consumer pridexnexport
and import as a share of gross domestic produait eféective exchange rate, tariff rate, growttbimmad money
supply, economic growth were sourced from the WBdaik World Development Indicators. The data onr3on
Light crude oil price is sourced from the StatiatiBulletin of the Central Bank of Nigeria (varioissues).

5. Empirical Resultsand Discussions

51 Descriptive Statistics and Correlation Analysis

The stochastic properties of the variables emplagete empirical analysis are presented in TablEh2 Table
highlighted the mean, standard deviation, skewma@sskurtosis coefficients, and the Jarque-Berastta to
test the null hypothesis that all the variablesraramally distributed. Variability is higher for @@omic growth
(EG), crude oil price (OP), degree of openness (@P&nd real effective exchange rate (REER), whtleep
variables are lower in terms of their mean val#dkthe series are positively skewed except groimtimoney
supply and degree of openness that is negativelwetf. In addition, the Jarque-Bera statistics tdjse null
hypothesis of normality for all our series.
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Table 2: Stochastic Properties of the Variables
EG INF M2 OoP OPEN REER
Mean 6.530 2.673 2.951 3.551 3.891 4.822
Median 6.412 2.476 2.950 3.372 3.969 4.601
Maximum 7.001 4.288 4,173 4.734 4.404 6.303
Minimum 6.203 1.683 0.669 2.549 3.162 3.907
Std. Dev. 0.259 0.723 0.775 0.680 0.340 0.658
Skewness 0.569 0.854 -0.594 0.414 -0.703 0.822
Kurtosis 1.751 2.663 3.526 1.870 2.555 2.453
Jarque-Bera 4.284 4551 2.535 2.942 3.262 4.502
Probability 0.117 0.103 0.282 0.230 0.196 0.105
Sum 235.064 96.221 106.224 127.853 140.090 173.578
Sum Sqg. Dev. 2.345 18.297 21.016 16.164 4.057 385.1
Observations 36 36 36 36 36 36

Source: Author’'s computation

Table 3 presented the pair-wise correlation ansilgsithe variables used in the estimation. Theltesd the
correlation analyses showed different associatioth strength among the variables. Only the oil pracel
economic variable reveals a strong associatioméncbrrelation. The correlation analysis is verpamant to
determining the type of association that existsvbeh each of the series used which has implicdtomheir
inclusion in the same model. According to the Dickailler and the Ng-Perron tests in Tables 4 anat5,
conventional levels of significance the variablepresent a mixture of first difference and statignavels.
While some of the variables (economic growth, ait@, openness, and real exchange rate) are ibeelgod
order one, that is, 1(1), some other variabledhamodel are stationary at their levels (inflatrate and money
supply). The unit root tests results allows theiolaf NARDL to be suitable for the analysis. Orfetloe
advantages of the NARDL technique is that it camigime stationary and non-stationary variables & it

estimation.

Table 3: Correlation Results

EG INF M2 OP OPEN REER
EG 1.000
INF -0.400 1.000
M2 -0.198 0.206 1.000
OP 0.890 -0.461 -0.076 1.000
OPEN -0.175 0.089 0.585 -0.074 1.000
REER -0.007 -0.165 -0.521 -0.105 -0.566 1.000
Source: Author’'s computation
Table 4: Dickey-Fuller Test with GLS Detrending (GES) unit root test results
Variables Constant Constant and Linear Trend  Oofle
Integration
Levels First Diff. Levels First Diff.
Economic Growth (EG) -0.3841 -1.8456* -1.5479 -2.87 1(2)
Inflation rate (INF) -3.1765* -5.3052* -3.4426** | 5.8873* | (0)
Money Supply (M2) -4.0645** -3.2423* -3.2423** -3B30* 1(0)
Oil Price (OP) -1.8622 -8.2413* -2.7302 -8.3758*|  1)I(
Openness (OPEN) -2.2155 -7.4681* -2.2679 -7.4417F1(1)
Real Effective Exchange Rate 1(2)
(REER) -1.5738 -4.4253* -1.8719 -4.4740*
Asymptotic Critical Values:
1% -2.6326 -2.636901 -3.77000( -3.770000
5% -1.9506 -1.951332 -3.19000( -3.190000
10% -1.6110 -1.610747 -2.890000 -2.890000
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Note: The Null Hypothesis is the presence of umittr *,**, significant at 1% and 5% respectivebag length
selected based on Schwarz information criterio€)SThe Elliott-Rothenberg-Stock DF-GLS test stattsare

reported.

Table 5: Ng-Perron unit root test results

Variables Constant Constant and Linear Trend| Order of
(Model 1) (Model 2) Integration
Levels (M) | First Diff Levels (MZy) | First Diff
(MZa) (MZa)
Economic Growth (EG) -0.5281 -6.1053* -1.6145 e | 1(1)
Inflation Rate (INF) -12.3380** -16.6812* -13.0984* | -16.7828* | 1(0)
Money Supply (M2) -13.2120%* -14.1671* | -13.8369* | 15.6844* | 1(0)
Qil Price (OP) -5.9806 -14.6166 -9.35145 -14.4209*(1)
Open (OPEN) -7.8167 -15.7413 -8.1904 -15.7854* (1)
Real Effective Exchange (1)
Rate (REER) -3.97536 -15.8707* -5.94792 -15.9195%*
Asymptotic Critical Values:
1% -13.8000 -13.8000 -23.8000 -23.8000
5% -8.10000 -8.10000 -17.3000 -17.3000
10% -5.70000 -5.70000 -14.2000 -14.2000

Note: The Null Hypothesis is the presence of umitr*** *** gsignificant at1%, 5% and 10%. Ng-P®n test
statistics are reported. Spectral GLS-detrended Reatgressive based on Schwarz Information Critef$06).

5.2 Asymmetric Effect of Trade Opennesson Inflation in Nigeria

Table 5 shows that the estimated coefficients efsymmetric and three asymmetric openness-inflatiodels.
The NARDL models comprises of estimation with long (LR) asymmetry, short run (SR) asymmetry, and
short run (SR) and long run (LR) asymmetry respebtti The symmetric auto-regressive distributed lag
(ARDL) model is presented in Column 1 of Table 8eTARDL estimation combines the short run and time |
run estimation together. In the long run, therestsxa significantly positive relation between tragenness and
inflation rate in Nigeria at the 10% level of sificance. A 1% increase in trade openness incréafiaton by
0.85% in Nigeria. This result supports the empiriesults of Kim and Beladi (2005), Pehnelt (200@ppal
(2007), Evans (2007), Razin and Loungani (2007yuBent, Dogan and Tansel (2008) and Zakaria (2ah0).
addition, economic growth was found to be a positieterminant of inflation in the long run. Crudéeprice
has an inverse relationship with inflation. At Idevel of oil prices, the revenue from oil exportlwiecline and
lead to exchange rate depreciation because therrgoeat is not able to defend the exchange rate.eylon
supply and real effective exchange rate were faarzk insignificant determinant of inflation in tleng run.

However, in the short run, we noted a contrastesylt. We found an inverse relationship betweempoess and
inflation in Nigeria. In the short run, we notedathan increase in trade openness in the short eciinds
inflation by 1.345% and 0.957% in the first anda®t period respectively. Our result agrees withfihéings
of Sachsidat al.,(2003), Romer (1993), Gruben and McLeod (2004),nAand Muellbauer (2007), and Kiet
al. (2012) which proposed a negative relation betwegte openness and inflation. Also in the shomt the
analysis revealed that the one-period lag valueiloprice, real effective exchange rate and monegypl/
influences inflation in Nigeria. Past level (tworjoel lag values) of inflation were also found to $ignificant
determinant of current inflation in Nigeria. Thesight from this analysis is that the impact of &agbenness on
inflation is influenced by the time horizon of tmesult. In the immediate short run, there is aneask
relationship between trade openness and inflatioMNigeria while in the long run a positive relatsbip
dominates.

The NARDL with the long run asymmetry is preseniedolumn 2 of Table 5. According to the AIC andCSI
information criteria, the NARDL (3,3) specificatiavith long-run asymmetry is the most suitable mddefthe
trade openness-inflation case. The estimated tresukaled that trade openness affects inflationam
asymmetric manner in the both short and long Tine asymmetric effect of openness is captured bgNDRnd
OPEN indicating positive and negative changes of trapgenoess, respectively. The estimated coefficiehts o
the positive and negative asymmetric changes asitiymand statistically significant at the 5 andpEd cent for
positive coefficients respectively.
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The asymmetric positive and negative long-run ¢oeeffits are both positive (1.075 and 1.125) andi@ant at
10 and 5 per cent level, indicating that in theglaan inflation is increasing in trade opennesshim long run
irrespective of the asymmetric nature of the vdeialbhe asymmetric magnitude of response of irdftatd trade
openness however differs in the long run. The tesflthe overall model showed that the asymmeioisitive

and negative long-run coefficient 4.136 and 4.7€gbectively. They are significant at the 1% leimdjcating

that increases in trade openness (decreases) icflasen to move up (down). Economic growth andl poice

are still major determinants of inflation in NiggriMoney supply and real effective exchange ratsmed their
non-significance nature. The short run model howéwticated an inverse relationship between trgaknoess
and inflation in Nigeria in the short run whichdgsnilar to the short run estimates of the restdcgmmetric
model in column 1. We found that an increase idgrapenness will reduce inflation by 1.712% an@4% in

the first and second period respectively in thertshan. This lends credence to our earlier findinigat the
impact of trade openness on inflation is dependarthe horizon that we are evaluating.

Table 5: Estimation Resultsfor Trade Openness-Inflation Nexus

Symmetric ARDL (1) NARDL with LR asymmetry | NARDL with SR asymmetry | NARDL with LR and SR
(2 3 asymmetry (4)
Variable Coefficient | Variable Coefficient Variable Coefficient | Variable Coefficient
INFes -0.156 NE -0.010 INFes 0565% | |\ -0.500%
(0.922) v (-0.056) (2.472) v (2.269)
EG. 2.289% o 2770 EGu 2.161% o 2.434%
(3.264) v (3.515) (3.898) v (4.211)
M2.s 0.065 " 0.034 M2.s 0346 |\ 0.406%
(0.411) 1 (0.211) (2.835) 1 (3.429)
OPw 0814 | -0.881* OPw 0917 | op -0.862*
(3.279) 1 (-3.420) (5.360) 1 (5.299)
OPEN 0.850°** : 1075** | OPEN, L110%* 0.807*
(2.040) OPEN"4 (2.034) (2.841) REER. (2.783)
REER -0.250 . 1127+ REER.: 0.927+ : 0.934
(1.093) | OPENw (2.169) (3.432) | OPENu (2.268)
AINFez -0.261 -0.283 AlNFor 0.999% . 1046+
2112) | REERu (-1.075) 3.800) | OPEN'w (2.595)
AlNFea 0.126 -0.350% | AINFez -0.149 1.044*
(1133) | ANFe (-2.521) ©0.932) | ANFu (4.051)
AEG., 1622 0.143 AlNFea 0.508* 22435
o12) | ANFes (1.202) (3.391) | AEGa (-2.196)
AM2.s 0.508* -3.148"% | AEGn -2.238" 0.856*
3.567) | AEG2 (-1.780) 2.206) | AM2u (5.123)
AOP. 1.175* 0.690* AEG., -1.698 -2.423*
3672) | AM2u (3.584) (L403) | AOPu (-4.202)
AOPo -0.406 -1.648* AM20s 0.730% -2.788"*
(1718) | AOPu (-3.478) 4.715) | AREERa (-4.428)
AOPEN:: -1.345" 1712 AM2. -0.435 ] -2.975"
(3.763) AOPEN:, (-3.241) 2732) | AOPEN®u (-4.939)
AOPEN:, 0957+ 11845 AM2.5 0177 ] 1153
(2.340) AOPEN:2 (-2.604) (1.842) | AOPENw (L723)
AREER: -0.832 1.444% | AOPa -1.751* N -2.974*
(1911) | AREER: (-2.532) (3.692) | AOPENw (-5.427)
C 13.979% 0.948%* | AOPs 1431+ N 0.930
(2533) | AREER2 (2.002) (3.420) | AOPENw2 (1462)
-0.517 AOPEN -2.595* -0.131%
: 1 4,201 - -
AREER, C1-500) AOPEN; (3559)
-17.982* | AOPEN 0.201* -2.596
¢ (-2.758) (3.192) AEG. (-1.894)
AOPEN'; -2.696* 2 -0.406
(4.716) 2 (-2.313)
AOPEN" 0113+ 1591
(3.190) AOR. (3.360)
AREER: 2.271F 3441
3.828) | AREER: (5.057)
AREER, 2.379% 0.452%
@976) | ANFe (3.178)
AREER: -1.945* -0.228*
(a457) | AM2e (2.539)
c -18.975* -2.134*
3.652) | AREER2 (4.773)
c 20177
(-3.957)
Lopen 5.093** Loperi 4.136*** Lopen 8.069** Lopeh 6.865**
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(0.038) (0.061) (0.025) (0.028)
Lopen 4.704** Lopen 2.195
(0.048) (0.189)
AIC 1.184 AlIC 1.213 AIC -0.023 AlIC -0.249
SIC 1.917 SIC 2.037 SIC 1.087 SIC 0.907
JB 1.499 JB 1.184 JB 0.173 JB 1.948
(0.473) (0.553) (0.917) (0.378)
ARCH 2.485 ARCH 0.395 ARCH 0.114 ARCH 1.986
(0.102) (0.677) (0.893) (0.158)
Ramsey Reset | 0.510 Ramsey Reset | 1.254 Ramsey Reset | 0.174 Ramsey Reset | 0.817
Test (0.611) Test (0.320) Test (0.845) Test (0.504)
LM 0.021 LM 0.303 LM 0.233 LM 0.535
(0.979 (0.744) (0.800) (0.622)
Breusch- 0.659 Breusch- 0.797(0.675) | Breusch-Pagan- | 0.702 Breusch-Pagan- 0.764
Pagan-Godfrey | (0.792) Pagan-Godfrey Godfrey (0.757) Godfrey (0.709)

Source: Author’'s computation; We employ a general to #iieapproach to select the final specification,t&to
* ** and*** denote significance at 1%, 5% and 10&vels respectively while Lopen+ and Loperdicates the
positive and negative long-run coefficients fromltMast and values in parenthesis are the tstiti AIC and
SIC are information criteria. JB and ARCH are thep@ical statistics of the Jarque-Bera test fommality and
the Engle (1982) test for conditional heteroscadigt respectively. Meanwhile, in the diagnostests, we
reported F-statistics and figures in parenthesstlae probability value. The SIC information criter selectgp

= 3 andq = 3 as the optimal lag length.

Columns 3 and 4 in Table 5 present the NARDL witbrs run (SR) asymmetry. The result is similar he t
findings of the ARDL model was reported in ColummfiTable 5. Openness affects inflation positiviglythe
LR and negatively influences it in the SR. Reséiten the NARDL with short-run asymmetry revealeatth
one-period lagged of the positive and negative asgtry coefficients are both negative (2.595 an®@.6
respectively) and significant at 1 per cent. Thisp andicated that contemporaneous increases arréakes in
trade openness in the short-run are negatively edasbrough to inflation. Other short-run inflatiopa
determinants also showed that increases (decreasgle-time lagged of growth, oil price and exchamgte
cause inflationary pressure to move down (up)Hergeriod considered in this study.

Finally, the results from the NARDL that combinég fong and short-run asymmetry showed that thg tan

positive and negative asymmetry coefficients ofromss are positive (1.046 and 0.934) and signifiaaB and
10 per cent level. The result also supported aulifigs that the concurrent increases and decr@aties degree
of openness in the long-run positively influencatlation. On the contrary, we found out that the-queriod
lagged value of the asymmetric positive and negatiimde openness are negatively related to infiatiothe

short-run at one per cent significant level. Thensary from these three NARDL estimations is thdfation

responds asymmetrically to trade openness and thexetemporal delay in their reaction to changesrade
openness. Our analysis partly confirmed the resulAda et al. (2014) for Nigeria. However, the Adaal.

(2014) study did not analyse the horizon of thatrehship.

The explanation for the divergent short and long effect of trade openness on inflation is notféached. An
enduring feature of the Nigerian economy is theoolr dependence on imports for input in the produact
process (raw materials, technology and, indeed anurasources) and for final consumer and investgeods.
As a result, the decline in the price of crudewdiich is the major foreign exchange earner for Nagevill
usually lead to the depreciation of the exchantge towever, given the economy’s dependence onritspihe
import level rather than decline will increase. &Girthere is a lag when the exchange rate is depeecand
when the impact is felt in the economy, the higbpenness due to a surge in imports will appearaie ha
negative relationship with exchange rate in thertshm. However, this would stoke production coditgctly
and indirectly in all sectors of the economy exhaéng the cost-push inflationary pressure in theglrun.
Hence, the paradox of inverse relationship betweste openness and inflation in the short run lngitye
relationship between the variables in the long run.

Other variables (economic growth, oil price, andnep supply) were found to be significant determtaasf
inflation rate in the short run and long run. Nekiefess, unlike the estimations in columns 1 anea, effective
exchange rate was found to be an important detamiof inflation in Nigeria. With reference to theodel's
diagnosis tests in across the four estimationsatuins 1 to 4 in Table 5, the residual series amenally
distributed from the Jarque—Bera statistics, witile Breusch-Godfrey LM test statistics indicatedt tthe
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model does not have significant serial correlapooblem. In addition, the ARCH test and the RamREBBET
test respectively show that the residuals are hoetastic and the model has correct functional form.

VI Concluding Summary

This paper has shed light on the openness-inflgiimzle in the case of Nigeria. Most of the studedating to
trade openness and inflation relationship have éeanthe issue from a cross-country perspectiverdlare
very few studies in the single country context, #mel present study is an attempt in this directibtherefore
investigated the relationship between inflation apdnness in Nigeria between 1980 and 2015. It@yedlthe
nonlinear auto-regressive distributed lag (NARDLQdulling approach to co-integration based on thadsrd
theoretical and empirical literature on inflatiopemness relationship. Our approach allowed us to
simultaneously test the short- and long-run noaliitees through positive and negative partial sum
decompositions of the predetermined explanatoryakibes. It also offered the possibility to quantifiye
respective responses of inflation to positive aadative trade openness shocks from the asymmaeatniandic
multipliers. The empirical results in this papersbme extent, substantiate the existing literature

This is because the evidence confirmed that whiéeet is a significant positive long-run relatioqsbietween
inflation and trade openness, there is a strongrahdst negative link between openness and infiaitiothe
short run. In addition, the obtained results intéicthat trade openness affect inflation in an asgirimand
nonlinear manner. The implication is that the nizgatelationship between inflation and opennesspicific to

a determined period of time. As the economy getsemapen, it becomes more exposed to higher rate of
inflation. Also, economic growth drives up consumer prices abruptly while money supply is a
major cause to enhance the prices in long—run significantly. The same applies to exchange
rate, demonstrating that large deprecation in money value increases demand for money
printing, which pushes up the price level in the economy. The decline in crude oil price
also pushes up the inflation rate in the short and long run horizon.

Nigeria is an oil producing economy and monetarpatities should understand the determinants othi@nges
in the general price level. This is because theneey can be so vulnerable to the factors such ssreat oil

shocks which are results from more open degrertefriational trade and directly affect the aggregimmestic
price level. Therefore, diversifying the econormynfi oil into other productive sectors should beagampolicy

target. The Nigerian economy depends on importationearly all its inputs which made it susceptitdethe

vagaries of external shocks. The positive impactrafle openness on inflation can be also be asudt ref

monetary authorities’ policy having a monopoligiower in the international markets as foreign ometrs, to

adjust the benefits of money growth. To overcongepbsitive effect of openness on inflation the potiakers
would generate some policies which increase thstielty of aggregate supply curve as well as inseethe

aggregate supply (i.e. shift the aggregate supplyecto the right). Such policies may include adgqu
infrastructural supply, increase in investment daaation (i.e. human capital), and technology.
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