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Abstract

This paper investigates the impact of the economic downturn
Nigerian banking sector using quarterly data Jor the period 2007 — 2016. The sty
emplovs ARDL (Autoregressive Distributed Lag) approach to cointegrarion. The snudy
also conducted causality test using the Modified Wald (MWALD) test proposed by Tada
and Yamamoto (1995) to determine the direction of causaline among the variahles. The
results provide empirical support for the existence of a long-run relationship berween
the credit risk of Nigerian banks and macroeconomic variables, namely GDP growth,
interest rate, inflation and foreign exchange rate. Most importantly the studv finds
greater causality power of interest rate, inflation and foreign exchange rate over the
credit risk of Nigerian banks during the studv period. The findings of the study have
important implications for the impacts of the macroeconomic factors on the qualitv of
the risk assets of the banks. One practical implication for Nigerian banks; is the
integration and assessment of the potential impacts of the macro economic environments
into the evaluation and assessment mechanism of the quality of their risk asset portfolio.
Similarly, in order to mitigate another round of banking crisis and therefore a financial
system instability in the country, the government and the monctary authorit: should
therefore, work to harmonize the government’s fiscal policies and the monetary policies
with a view to reducing the interest rate, inflation and exchange rates in order to reduce

the negative impacts of volatile macroeconomic environment on the risk assets of the
banking sector.

on the credit risk of the

JEL Classification codes: E44, E51, G01, G21.

Keywords: Economic downturn, Credit risk, ARDL Bounds testing

Introduction

Economic growth and recession are two sides of the economic life of nations. Nations
usually have achievement and sustenance of economic growth to create economic well-
being for their citizens, as important components of their primary macroeconomic
objectives. However, economic downturns have become inevitable phases of national and
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mdend global ecomunie histories. The Great Depression of the 1930s and the Globy)
Boangial craas of 20072009 are common examples of global economic crises. There hasve
slso heon iransmational and national recessions such as the 1997-98 financial cnises that
swept through the “Tiger coonomies”™ of the South-East Asia countries. Other examples
are the recesaons in the early 1980, 1990s and the “Great Recession™ of 2008-2009 in the
UK Ssmulariy, Nagena has also experienced an economic recession in the 1980s and
crrently going through what has been referred 1o as the 2016 recession.

While financial cnses have occurmed in the past in many countries of the world. for various
reasons, the common reasons have always been associated with shocks in  the
macroeoonomie environment resulting from the economic downturn. Financial crisis
resulting from the weakness of the financial system usually provides catalytic support for
the shoacks from the macroeconomic emvironment to trigger financial system instability.
The banking <ector is a key segment of the financial system. Crisis in the banking sector is
usually preceded by an 2bnommal rise 1n the level of non-performing loans in banks. Non-
performing loans defire the level of credit risk banks are exposed to. The ratio of non-
performing loans to the total loans has been used to define the credit risk in financial
~ mstitutions (loint Forum'. 2015; Louzis. Vouldis & Metaxas, 2012).This has become one
i fE of the measures of the degree of risk inherent in, and the stability or otherwise of a bank.

Sumilarly, many studies (Cobham, 1997; Muell bauer & Murphy, 1997) have argued that
recessions and financial crises appear inevitable after a relatively long period of economic
growth. This is because, the boom-bust cycles are usually characterized by over-
consumption boom and subsequent retail slump (Salerno, 2012). The bankingindustry as a
: critical sector of the economy always bears the negative impacts of the economic
€ H downturns. This is because, banking crises often occur as economy slumps into recession
cansequent upon a prolonged boom that was sustained by credit expansion and capital
inflows (Kaminsky & Reinhart, 1999). This has been aptly described by Eichengreen and

& . Mitchever (2003) as a case of “credit boom went wrong”.

¥ : The Nigerian economy slipped into recession after two consecutive quarterly contraction
i ; in the economy. The first contraction of 0.3 percent was recorded in the first quarter o
o 2016 while the second contraction of -2.06 percent was recorded in the second quarter o

fa e

the year (NBS, 2016). The volume of crude oil export (the main revenue earning sourc.

: for the country), according to the Central Bank of Nigeria (CBN), reduced due to th-
militancy activities in the Niger Delta area of the country. The sharp decline in the crud

i oil export coupled with a crash in the crude oil prices in the intemational crude o

i marketsent ripples through the entire economy with dire consequences on the financia |
: * The Joint Forum was established in 1996 under the aegis of the Basel Committee on Banking

-8 Supervision (BCBS), the International Organization of Securities Commissions (I0SCO) and the ,
1 ‘- international Association of Insurance Supervisors (IAIS) to deal with issues common ;
:’ to/across the banking, securlties and insurance sectors, including the regulation of financial

conglomerates

A

|
|
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sectar. The income eammed from the oil exports in 1014 for exarspde. was USD7TRG33
billion which drastically dechned 1o USD27.788 iflion = JOIS (OIPTC. 3917 Semctarls
the average price of the Nigernan Bonny heht crude ml i the imternanonal grsde w
market was as high as USD112.23 per harrel as at the second guarter of 2054 dor 27
USD46.44 per barrel as at the second quaner of 2016 (NNPC, 20143

1

1

i

The history of an economic recession in Nigeria has always been mrertwmed w1 !

dynamics of the international crude ol market For example, the collopee of the crufe nsl ﬂ
prices and crude o1l glut 1n the intermational crude ol market fed to the 1980 recesaon o

the country. The country wimessed a penod of the ecrmomic bomm between J00F7 amdd : %

1

2014. The period witmessed economic growth during which the country rocosded an ]

average of 6.5 GDP growth rate. However, revenue from oil eapornt declimed o 2013 and 3

by the first quarter of 2016, the Nigenan economy conracted Ceonseguent upan the ;
. . ARG /

continuing contraction of the economy into the second Guarter of 2016, the country was 2
declared to be in recession. Coincidentally. financial soundness indicarors of the hankm; o j
J

i

3

rs

indusiry indicate an increasing rend in non-performing loans during the peraond 200 322101
(CBN, 2016). Consequently this study, therefore. secks to investigate the relanondhi
between the ongoing economic recession and the nsing rend in the creds rmi of 1h
Nigerian banks. The relationship berween the credit misk of Nigena hanks and the
macroeconomic variables represented by GDP growth rate, mflation, imerest tate, and
foreign exchange rate arc shown in the charts in Figures 1 and 2.
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Figurc 1. Scatter graph of credit risk (CR) of Nigerian banks and GDP. INFIR and EXC
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Figure 2. Graph of credst nisk (CR) of Nigerian banks and GDP, INF, IR and EXC.

Figures 1 and 2 show consistent relationship between the credit risk of Nigerian banks and
the macroeconomic environment determined by economic growth rate, inflation and
interest rates. Figure | also shows a high volatility in the foreign exchange rate.

¢ 0 (% From Figure 2 however, credit risk of Nigeria banks experienced great shock from the
macrocconomic environment during the periods of 2009-2010 and 2015-2016. For
example, the increase of foreign exchange rate from N119: USD1.00 in the fourth quarter
of 2008 10 N173.32: USD1.00 and continued to N154.58: USD1.00 in the last quartcr of
2010, significantly led 10 the increase in the rate of non-performing loans of Nigeria banks
during the period of 2009-2010. Similarly, the economic downturn as reflected by ihc
§ & decline in the GDP growth rate from 7.4% in the last quarter of 2007 to 5.8% and 5.2

- ; : the tirst and second quarters of 2008 respectively, precipitated the increase in the rates
non-performing loans of the banks Irom 7% in the third quarter of 2008 to 9.6% in thc !

': 3 quarter ol 2009 and continued to 38.3% in the second quarter of 2010. Furthermore, "¢
: ; contraction of the economy to -0.4% in the first quarter of 2016 with upward movemer

: the rates of inflation, interest and foreign exchange significantly affected the r-

m

3 performing loans of Nigeria banks to go up from 5.3% in the last quarter of 2015 to !

£ in the last quaner of 2016

3 The study contributes to the literature by further expanding the understanding of

\ interdependence of the macroeconomic environment and the financial system stabi!

: applying the Staple theory of economic growth. This study also makes a signific

% contribution by establishing the long run relationship between the credit risk of 1!

¥ Nigerian banks and economic growth, interest rate, inflation and exchange pressure usin:

E 13 the robust ARDI. bounds testing approach to co-integration. It also provides useful

(: i J |
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information to bank management in formulating appropriate credit risk  managemment
policies that can minimize the vulnerability of their banks to the shocks from the
macroeconomic environment. For policy and governmental authenties, the stady posnts
out the need to rigorously pursuc monetary and fiscal policies to stimulate gronath, combrat

inflation, moderate interest rate movements and ensure stability i the foreign ox

~ By
market.

change

The paper is organized as follow. Section two presents the theoretical underpinning anad
review of the literature, while section three discusses the data and methodology. Section
four presents results of the analysis and findings, and section five concluds the study.

Literature review

Volatilities in macroeconomic variables usually create shock in the economic environment
which often and usually precipitate banking crisis (Kaminsky & Reinhan, 1999} For
example, shocks, such as asustained decline in real GDP growth, incrzase in foreign
interest rates, high inflation could create shock within the domestic economy. impair the
ability of borrowers 1o service their debts and thereby accentuate non-performme foans. I
appropriate actions are not taken on time, it can lead to the credit crunch, increased
bankruptcies and financial crisis. For example, studies abound in the literature supponing
the export-led growth hypothesis (Innis, 1954; Krueger, 1961, Bhagwat, 198%. Aluma,
2003; Parida & Sahoo, 2007). The credit risk of the Nigerian banks is therefore
investigated from the perspective of the downturn in the Nigena's economuc activities
brought about by the crisis being experienced in the nation’s monolithic export (crude oil)
under the Staple theory of economic growth.

The Staple theory of economic growth was pioncered by Harold Innis (1954) and further
developed by Melville H. Watkins (1963) and Morris Altman (2003). The fundamental
concept of the Staple theory is that staple exports are the leading sector of the economy
and set the pace for economic growth. Another tundamental assumption of the Staple
theory of cconomic growth is that in absence of staple exports, a country or region would
be significantly poor in terms of per capita GDP (Aluna. 2003). Altman emphasizes the
fundamental importance of the linkage; staple exports have with a larger economy and
therefore, the growth process of the country. The Staple theory. therefore, posits a positive
causal relationship between staple exports and real per capita GDP of the country. Watkins
(1963) also underscores the “Central concept” of the Staple theory which explains the
importance of the linkage and the spread effects of the export sector on the domestic
economy and society. The Staple theory, therefore, assumes the spread effect of expon
activities on the domestic economy and living standard of the people (Watkins, 1963
Therefore, the health of the banking sector depends largely on the performance of the

domestic economy which is also a function of the performance of the staple expon (crude
oil export in Nigeria’s case).

A publication of the Department of Economics, Umaru Musa Yar ‘adua University, Katsina Page| 5
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Similarly, the linkage between economic fragility and credit risk of banks is explained by
Fisher (1932). Fisher argues that business cycle begins with new discovery which leads to
new investment opportunitics, This brings about economic growth which in turn,
encourages credit expansion and speculation in anticipation of higher returns. Money
supply to the economy increases and this raises the general price level. Higher price level
has the effect of fuelling greater optimism and reduces the real value of debt and thereby
further encourages additional borrowing. The trend continues until the point of over-
indebtedness is reached and the banks become reluctant to refinance performing mature
credits. This creates panic in the economy, creating credit crunch, dampening investment
which eventually can impair the ability of businesses to service their debts and thereby
resulting in loan defaults and triggering banking crises. Shuarick and Taylor (2010) find in
their study that excessive growth of credit is an important predictor of futurc financial
instability. Shuarick and Taylor (2010) then, conclude that critical information about
macroeconomic and financial stability would be missed if policymakers chose to ignore
the behaviour of aggregate credit. Barras (2009) also argues that fluctuations are natural
consequences of long-run economic growth which produces a dynamic in which growth
and instability are inextricably intertwined. Barras further states that loan losses do not
emerge suddenly, they usually have long gestation period

Saurina and Jimenez (2000) also presented some theories that explain the association of
economic boom to bank crisis. Competition among banks and between banks during boom
becomes intense and themargin between loans and deposits is narrowed. To compensalte
for reduced profitability, bank managers might increase loan growth at the expense of the
future quality of their credit. Another theory that explains this phenomenon is the risk-
based capital requirement (Vanden Henvel, 2002). The theory predicts that during the
boom periods, when banks show strong balance sheets and capital buffer, they tend to
over-lend. It would then get to a point when the loan portfolio has eroded much of the
capital bufTer; at that point, a monetary shock may trigger a decline in banks’ profit, tigli
capital ratio and tightening of credit policy. Bank losses during the downturn preceded b

a period of excessive credit growth are usually very large and such losses can destabiliz

the banking sector which in tumn can further exacerbate a crisis in the real econon:

{BCBS, 2010).

Gavin and Hausmann (1996) argue that macroeconomic developments contribute (o
financial crises in many wavs. According to Gavin and Hausmann (1996), “lending boom-
tend to take place during periods of economic expansion, when borrowers are transitoril:
very profitable and, therefore, liquid™ (p. 14). The study concludes that during the boom
period, loan problems are not visible, but an adverse macroeconomicshockwill impair the
ability of borrowers to meet their financial commitments to the banks leading to loan
defaults. Loan defaults, on the other hand, create nonperforming loans and heighten the
credit risk for the banks. Gavin and Hausmann (1996) further argue that in most of
themajor banking crises, macroeconomic shocks have always been among the factors.

A publication of the Deparmment of Economics, Umaru Musa Yar 'adua University, Katsina Page| 6
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In a study conducted to investigate macroeconomic and bank-specific determinants of
thenonperforming loan in Greece, Louzis, Vouldis and Metaxas (2012) arguc that
economic boom is usually characterized by low non-performing loans, because firms and
households generate sufficient revenues and income to service their debts. As the boom
continues they argue, banks extend credit to low-quality and high risk debtors, and when a
recession sets in, the non-performing loans increase. The study by Jimenez and Saunna
(2006) also concludes that banks’ lending mistakes are more pervasive during good times
than in the midst of recession, whercas, during recession, when banks are floaded with non
performing loans, high specific provisions and tighter capital buffer. banks suddenly
become conservative and adopt very stringent credit policies, mistakes become much
lower.

It is observed from the litcrature that empirical studies on the causes of non-performing
loans in Nigerian banks remain very scanty. Among the few studies on the non-performing
loans of the Nigerian banks, is Akinlo and Emmanuel (2014) which examine the factors
that determine the non-performing loans in Nigerian banks. Their study emplays Johansen
Juselius cointegration method using annual data of a number of macroeconomic variables
over the period 1981-2011.Their study concludes that increase in real GDP tends 1o reduce
the rate of non-performing loans. The study also finds that exchange rate. credit to private
sector and lending rate tend to increase non-performing loans in Nigerian banks.

Agu and Okoli (2013) investigate the causes of non-performing loans in Nigenan banks.
The authors employ a VAR method on quarterly time series data for the period 1993-2011.
Findings from the study suggest that interest rate is the major factor that causes non-
performing loans in Nigerian banks.

In view of the prevailing economic downturn in Nigenia, the present study has further

expanded the scope of literature by empirically investigating the effects of the current

economic crisis on the credit risk of the Nigerian banks. This study employs a current

macroeconomic time series data (2007-2016) on a quarterly basis. Unlike the previous
studies in the area of the credit risk of the Nigerian banks, the present study employs a
more robust ARDL approach to cointegration introduced by Pesaran and Shin (1998) and
Pesaran et al. (2001) and the Modified Wald (MWALD) causality test introduced by Toda
and Yamamoto (1995).

Methodology

This study employs time series macroeconomic variables for the period 2007-2016. The

data are employed are quarterly data set. The macroeconomic variables are GDP growth

rate, the prime lending rate used to represent interest rate, inflation and nominal exchange

rate. The variables are regressed on credit risk of the banks. Credit risk as the dependent
variable is measured in this study as the proportion of the total non-performing loans to the
total loans of the Nigerian banks. The data were collected from the CBN’s (Central Bank
of Nigeria) Quarterly Economic Reports.

A publication of the Department of Economics, Umaru Musa Yar ‘adua University, Katsina Page| 7
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— - - AT - = & R — - - —— e e e o I
wEr O O O DT I Ao of e oxpianasory varzabhes. «mrweam, D003 e ald
AR Sy » S X & S &’ 2% Therr Sre Twe craacod scadeawe S e &
SSDODeERT B TN Jha P P Sae B o« U ¢ ICTT 7T e OTYIRGE wadumes Ky the oSy

eraate adhwr 2l the sorwes g RO amd thwe s g

boerad el values when ol e sorves are WPy Sareeby CvEng e tamge of a5l o
closaivcatons of the semes oo B0 amd 1) (Posarorn ot &l 20T The oaloulated Fo
Samsoe & cormperrsd with fower and wpper onncal values, The ol Prosoddeesss of o
comerprateon wouk! be nerectad of the caleulstad F-Stanstic = Sroater than the aorwer Moo

ocal values However, it the cakkulated F-Stanne = fess than the loweey Dowursd orvtecal
valpes, the hypothesiz of 0 comtegraton cannat be reseviad. Thas mmeams thay there o ey
fong-ron relatonshup between the vanabies. I on the other hand, the calonlaed FoSiatsatne

~ Wy

Falls between the lower and upper bound cnnical values the result would e woosse tasave,

Unbke other tradivonal approaches to comtegration, such as Fagle-Granger (198 ew

LS

and Johansen and Juselas (P99D) methed, ARDE bounds tostmg, appaoach ix partieulanis
autable for the senes that are anuzture of [OY and 1Y ARDL bBoands st apriossh
can b veryv eifivient for small samples and widely usex by researchers (barhang s al |
20140 Wolde-Rutael, 20051 Te also has an advantage over the tradhtional apgwooaches s
comtegration by making a selevtion of different aptiminm aes posable 10 be sarenad o
the vartables ofF the maoedel (Rap, e all, 200480 Purthesmoae, ARD poesenis asaotbos
advantage over the conventional cointegration techmgues by usimg nsdocesd form eguest o
o sumubtancously  estimate the fong tm amd short sin pavametets ax spsna the
comentional comtegration technigques that nse system eguations (0 patitoaie long e
relationships (Abu, 20017,

According (o Yamada (1998 the basie iden of TodasY anvmoats gpproach 1o caneality test
in o artificinlly ougment the correct VAR order & By the amaximn] celer of amtegration,
ows Umce, this s done, o A+ o) th order of VAR ju eatinvabeed  Fhorstore alie
appropriate Top tength & e the VAR mode) is selieefed using the ©ap 1 ength Criterin
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Emplrical resalia

Ferngdva of the wiit poed teats are presented o Tabde 1 and Table 2. Though, 16 preaest .
varishles for ot reawst is not a reguirement n bounds testing spproascls, 10 se, howe yey
tesuable 1o ensure that none af the varwbles 18 2) and above, (A, 2017, Vap, ot ol |
2084, Shakibar, et al | 20101, Solann, eral [ 200 1)

e y—

Tabte b Ulngt road teste (ADE and PP Statistics) in levels

Variable  Model A Criticsl pp Critical Value
7 _ ype Seatistica Yalue Statintics
CR T Comtant 2108235 2041145 Z1.004652  -2.9389%7
GLPG (Comatarit [TRELAY 22038987 0371407 =2,03890%7

I Constani 1 JAMGS Y -2.045842 =2.720000 “2.03%087
MY £ onatant 1. 3515K0 2938987  <1.351540 =2.938007
EXC Caonstant 4 2R5220%* 2038987 5.2HZ6557*% 2. 038987

Nier Criweal valoe is a1 5% **% indicate CV ot 1% level of significance.

The Bounds testing results are presented in Table 3. ‘The Table presents the results
ottained for the Fstatistics computed and the critical values provided in Pesaran et al,
(26013 The results indicate jomnt comtegration of economic growth (GIDFPP), intcrest rale
(1), inflation (INF) and exchange rate (EXC) with the credit risk (CR) of the Nigerian
banks. This nnplics that these vaniables jointly have an along-run relationship with the
nan-performing loans of the Nigerian banks.

Tahle 2: Unit root tests (ADF and PP Slatistics) in first differences.

Yoriable  Model type  ADF Critical rpe Critical
Statistics Value Statistics Value
CR T Constant 3.9800(2%%% 2941145 - 2941145
4.0492] | ***
abp Constant -6.332842*** .3 533083 - -2.941 145
5.702993 % **
iR Constant . - - -2.941145
| 5.077645%**
INF Constant -5.341397%** _.2941145 - -2.941 145
5.34979 | ***

EXC Constant -3.848715* -2.941145 -3.825849** -2.941145

Note: Critrcal value is at §%. *, ** and*** indicate CV at 10%, 5% and 1% level of significance

respectively.
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In Table 3, when CF e the dependent variabibe, the boued teshmy taanlt shawe the F.

Staniahe 1o be 12 K75 which ja greater than § 06, the uppreer critbe sl wehse af 1% ognifiosocs
level.

Table ¥: The Bovunds (2ating resolt

F-Sranshics Fionirals Foonanicls Bamrads
- centieal YValue  critical ciitral Valae
el W70 Value 7 956 G 1%

Oy My MOy Mly MOy Wi
245 1,82  2H6 401 74 S04

Vel CRIGDP IR INE, EXCy= B R
12.675%%%

FoorlGDPJCIIRINE EXC)- a4 164

FLORICR, GDPUINF EXC)y = 4447+

Fra (INFICI, GDIPIREXC) = 4,572%+

Fre (EXCICRGDP TLINF)= 6.210%%

TNote: *** represent 1% significance levels,

The long-run coefficients

The influence of the individual variable on the credit risk of the Nigerian banks is
indicated by the significance level indicated by the p-value of the varables and the
dircction of the relationship is shown by the signs of their long-run cocfficients. Table 4
shows the long-run coefficients and their significance levels.

Table 4: Long-run coefTicients = Dependent variable is CR

aGbr -1.750190
(1.332610)
[-1.313355]
IR [2.781990***
(2.454%39) |
[5.206K855] 1
INF 1.494343 %% !
(0.466488) i
[3.203389]
EXC -0.092724*
(0.047904)
[-1.9350638])
C -192.970726***
(32.3036061)
|-5.973649]
Note: *,** and *** represent 10%, 5% and 1% levels of significance. Parenthesis () represents std error
while the bracket [ ] represents t-statistic.
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The results reported in Table 4 shows that interest rate has positive coefTficient and is
significantly refated te the credit nsk of the banks at 1% level. The implication of this is
that interest mate s found to be a major determinant of loan defaults in the Nigerian
banking system dunng the period. This result shows that increase (decrease) in interest
rate raises (lower) the ncidence of non-performing loans in the Nigerian banks. This
suggests that with the steady nise in interest rates consequent upon the prevailing galloping
inflation. in the country, it should be expected that non-performing loans of the Nigerian
banks will be on the increase. The finding of the study of a positive and significant
refanonship between the credit risk of the Nigerian banks and interest rate confirms the
findings of earlier studies (see Akinlo & Emmanuel, 2014; Demirguc-Kunt & Detragiache,

199%; Gavin & Hausmann. 1998).

Similarly, the long-run coefficient of inflation has the expected positive sign and also
significant. The result shows that inflation has a direct relationship with the credit risk of
the Nigerian banks. It implies that increase in the rate of inflation with the corresponding
increase in interest tends to increase the debt burden of borrowers which could suggest the
incidence of the credit risk of the banks going up. This result supports the finding of
Demirguc-Kunt and Detragiache (1998) of a positive and significant relationship between
credit nsk of banks and inflation.

: The long-run coefficient of the foreign exchange rate shows a negative sign and
significant. The implication of this is that the exchange rate of the local currency to the US
dollar has an inverse relationship with the credit risk of the banks. If the nominal exchange
rate of a country’s domestic currency rises against other currencies, it means that in real
term, the value of the domestic currency has depreciated. The impact on the economy
particularly the banking sector depends on the structure of the economy or the business of
the majority of the bank borrowers. The impact of the changes in the exchange rate of the
domestic currency vis-a-vis other intemational currencies particularly the US Dollars
would depend on whether the economy is a net exporter or importer of goods and services.
A country in which large proportion of her industries are export-oriented stand to benefit
more if the nominal exchange rate of the domestic currency rises. This implies the price of
4 ‘ the local exports become relatively cheaper for the foreign importers of such goods. This,
: % all things being equal, leads to increase exports and foreign eamings by the country. The
ability of firms to service their loans would be buoyed. The ultimate impact is to reduce
the credit risk of the banks. This explains the inverse relationship between credit risk of
the banks and the exchange rate. The reverse is also true if the exchange rate goes down
indicating exchange rate appreciation. This result supports the findings of Kaminsky and
Reinhart (1999). A critical look at the Nigeria economy shows a heavy reliance on one
major export, crude oil. The relatively long period of high prices of crude oil in the
international oil market before its crash in 2015-2016 could explain the inverse
relationship between the credit risk of the banks and the foreign exchange volatility. It is
also instructive to note that economic activities in Nigeria depend largely on government
spending. This means that whatever happens in the banking sector depend largely on
government earnings from crude oil exports. The non-significance of the p-value of the

.
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e

economic growth could be due to the long period of growth of the economy and the short
period of the economic contraction contained within the study period. The impact of the
contraction may take some time before its full effects are observable on the credit nsk of
the banking system

Diagnostic tests

The fitness and the stability of the model specification are determined by the diagnostic
tests using Breusch-Godfrey serial correlation LM tests and ARCH for heteroscedasticity
test. The results are presented in Table 5. The result shows that the models are free from e
the problems of serial correlation and heteroscedasticity.

Table 5: Diagnostic tests

Test statistic LM test
Serial correlation CHSQ(1) 0.4221 [0.4850] g
Heteroscedasticity CHSQ(1) 0.8859 [0.8897]

The P-values are presented in parenthesis [ ]
The stability of the model is confirmed by the results of the Recursive estimates showing

CUSUM test in Figure | and CUSUM of Squares in Figure 2. The results show that the
model is stable.

16

12

T T T T T T —
2009 2010 2011 2012 2013 2014 2015 2016

— — CUSUM -—--—__ 5% Significance |

Figure 3: CUSUM tests
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Figure 4: CUSUM of Squares

In order to conduct Toda-Yamamoto causality test, the order of integration (dp..) of the
series was determined as @=1. The optimal lag 5 was also determined by the agreement of
three of the lag length selection criteria, AIC (Akaike Information Criterion), HQ (Hanna
Quinn) and FPE (Final Prediction Error) information criteria. With the appropriate
opumum lag and order of integration determined, a VAR model was estimated with
(&+dyq). The results of the tests presented in Table 6 shows the directions of the causality
between the variables. The results indicate bi-directional causality from the credit risk of
the banks to the interest rate as well as from interest rate to credit risk. This implies that
the credit risk in Nigerian banks has been caused by high-interest regimes. On the other
hand, this suggests that the high-interest rates in the country also result from high credit
risk environment. The results show further that, there is a unidirectional causality Munning
from both inflation and exchange rate to the credit risk of the banks. Bi-directional
causality is also observed between interest rate and inflation. However, the result shows g
unidirectional causality running from economic growth and exchange rate to interest rate
These suggest that as interest rate exact pressure on the credit risk of the banks, credit risk-
economic conditions, inflationary trend and exchange fluctuation have al| been the e R
of the rising interest rate regime in the country. The results of the causality testg affirm tleS
staple theory of export-led growth in an economy. The crisis in the crude oil ex »
induced contraction of the economy. This Granger causes an increase in interest rate ‘;0"1
then inflation. These macroeconomic variables, interest rate, inflation and eXChﬂnge : nd
on the other hand, put pressure on the ability of borrowers to service their debtg ate,
thereby precipitating rising non-performing loans, which subsequently createq a high | and
of credit risk in the banking sector. =gl

Table 6: Granger non-causality tests

Variable CR GDPG LR INF
CR . 4.165 21.010%%* G-M
GDPG 5.932 - 36.937%** 9.776%* 0.534
IR 25.603%** 1.663 - 16.296%*+ 1.197
INF 7.738* 4.831 33.82] %= - 2.953
EXC 22.933%*" 2.846 39.98 ] *** 8.772% 1.385

Note: *, ** and *** represent significance level at 10%, 5% and 1% respeM
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Conclusion and recommendations

This paper investigates the existence of the long-run relationship between credhs risk of
the Nigerian banks and the downturn in the Nigenan economy which s charact
the contraction of the real GDP growth, highinterest, inflation and domeste camency
exchange rates. This study employs an ARDL bounds testing approach o comegration
to investigate the long-run relationship between these vanables. The study ziso
conducted causality test using the Toda-Yamamoto procedure to determmine the derection

[

of the causality among these vanables. This study concludes from the results of

2R o
conducted that GDP growth rate. interest rate. inflation and exchange rates are the man
determinants of the credit risk of the Nigerian banks. Most importantly the study finds
the greater causal power of interest rate. inflation and exchange mtc over the credit 1

of the banks. The decline in the government revenue accompanied by a persistent rise m

rresd by

interest rate and inflation no doubt, have serious implications for the quality of the
banks® risk assets and the financial system stability. Simularly, in order to mungate
another round of banking crisis and therefore a financial system instability in the
country, the government and the monetary authority should therefore, work 10
harmonize the govermment’s fiscal policies and the monetary policies with a view to
reducing the interest rate, inflation and exchange rates to reduce the negative impacts of
volatile macroeconomic environment on the risk assets of the banking sector.
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