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Abstract:

The financial sector has witnessed several reforms over the decade. The associated impact of
this is also felt in the agricultural sector. The study was carried out to assessethe impact of
financial sector reforms on agricultural growth in Nigeria from 1970-2009. Secondary data
were collected from Central Bank of Nigeria, National Bureau of Statistics and National
Population Commissioand analyzed using vector error correction model (VECM) approach.
The result revealed that financial sector reforms in the baseline and sensitivity model
significantly impact on agricultural growth both in the long and short-run. However, the impact
of financial sector reforms shock in the sensitivity model on agricultural output growth was
lower by 0.60 percent when compared with 78.85 percent in the baseline model. This implied
that financial sector reforms play a significant role in the growth of the agricultural sector by
increasing its production level and independently generate positive investments in the sector
than in the sensitivity result. It is therefore recommended that government should adopt strong
macroeconomic policies targeted to kick-start meaningful growth in the agricultural and
financial sectors as well as provide the enabling environment for farming as a business through
concessionary interest rates, tax free and import duty concessions. These financial and fiscal
incentives when provided would encourage further output growth in the agricultural sector of
the country.
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1. INTRODUCTION

The issue of financial sector reforms has takenctm@er stage in the world’s economy. Both
developed and developing countries have tried itgglabout reforms in their financial sectors in
order to impact on the growth of either the enicenomy or a sub-sector of the economy such
as agriculture (Akpaeti, 2012). Financial sectoiomas constitute that aspect of economic
reforms which focuses mainly on restructuring thearicial institutions (regulators and
operators) via institutional and policy reforms [@&pn, 2007). It has also been described as
deliberate measures and policies made by the retlexahorities to bring the needed changes in

the financial institutions over a period of timekf@aeti, 2012). These changes are expected to



ultimately result in economic growth. Economic gtbvis defined in economic literature as the
incremental outcome of productive activities, whadn be assessed by observing the behavior
of real Gross Domestic Product (GDP) or Gross Mali®roduct (GNP) per capita, year by year
(Eyo, 2005).

The financial system has been acknowledged to gtaynportant role in economic growth and
development (Babalola, 2008; Okerie & Uwaleke, 201®everal theoretical and empirical
studies at the international, national and proaht®vels demonstrate that the financial sector
could be a catalyst of economic growth if it is ei®ped and healthy (Chen & Feng, 2000; Chow
& Li, 2002; Daramola, 2004; Akpaeti, Bassey, & Ibak014). Marjit (2004) opines that
economic growth is significantly related to grovihagriculture in India, though it has declined
in the recent years. Other researchers have ledence to the fact that agriculture has important
linkages and interrelate with the rest of the ecopndue to macroeconomic policies. Eyo (2008)
on his work on macroeconomic environment and afjural sector growth in Nigeria stated that
macroeconomic policies have directly and indireatiffuenced agricultural output growth. He
also reiterated that macroeconomic environmentadher policies are not only used to regulate
production activities in agricultural sector but the other sectors of the economy. This
interaction is highly vulnerable to changes in othector especially macroeconomic policies not
specially targeted at agriculture (Oyejide, 198Bjowever, these macroeconomic policy
outcomes vary greatly depending on the policy targad instruments used (Agu, 2007).While
the earlier works of Binswanger (1989); kwanasl@arbar & Ajilima (1997) support that
agricultural production marketing and financing idems are influenced by the macroeconomic
environment. World Bank (1989) also reported timatriost other developing countries where
agriculture is a large sector of the economy, neiosector of the economy is large enough to
serve as an engine of economic growth in the negade. This is because a large proportion of

the Gross Domestic Product (GDP) comes from thiewagiral sector as in the case of Nigeria.

According to Kasekende & Atingi-Ego (2003), in S8hharan Africa (SSA), the international
recessions, debt crises and political instabildyeasely affected savings and investment ratio in
the region. This was occasioned by a decline indtiraestic resource mobilization and narrow

tax base, which further depressed investment amdosaic growth. The unfavourable conditions



in SSA relating to the deterioration in economicf@enance alongside financial repression in
the 1970s gave rise to the adoption of structutplstiment programme under the auspices of the
Washington Consensus (World Bank, 2007). In Nigeghase unfavourable conditions resulted
to financial sector reforms as a subset of thec8iral Adjustment Programme in August, 1987
with interest rates being deregulated (lkhide, 19®i§oaeti, 2013). The key objective of the
financial sector reforms was to create strong fomnnstitutions that would take advantage of
the benefits of increase in size, improve the wfficy and raise the diversity of the financial
system of the economy. This objective was alsontuee that bank as financial intermediaries
can contribute effectively to the agricultural secthrough sound allocation of resources
(Central Bank of Nigeria, 2009).

However, various governments in Nigeria over thargehave initiated and implemented a
myriad of financial reform measures, agriculturaliges and programmes in an attempt to
stimulate the sustainable growth and developmeragoicultural sector. Such policies include
fiscal policies (like institutional creation andvastment), exchange rate, pricing, and monetary
policies (Ukoha, 2007). Others that involve diregricultural production through parastatals
were River Basin Development Authorities (RBDAS)ydatorate of food, Roads and Rural
Infrastructure (DFRRI) and the Agricultural Devetoent Project (ADP) while those done
through programmes were the National AcceleratesdHeroduction Programme (NAFPP) of
1972, the Operation Feed the Nation (OFN) of 1976 the Green Revolution (GR) of 1980
(Ekpo, Ndebbio, Akpakpan & Nyong, 2004; Akpaetil3D These policy measures were aimed
at improving the sector to serve as the engine tiréov other sectors (Akinboyo, 2008). In spite
of several reform measures, there is still a kndggegap regarding financial sector reforms and
agricultural growth because research effort in thgard have been minimal, when compared to
efforts the other components of the economic refosoch as trade liberalization and exchange
rate reforms. Even where research is available,hesip has tended to be placed on the
institutional aspects of the reform that is banksofp-sector (lkhide & Alawode, 1994; Balogun,
2007; Anyanwu, 2010). Mentions are only on the po# effects of the reforms on agriculture
with no empirical evidence with efforts geared todgathe investigation of current account and
government deficits as well as their implicatiom $aving and growth imbalances. Apart from

this, many similar studies have failed to or ndffisiently document empirically the effect of



reforms on agricultural growth (Balogun, 2007; Qka Uwaleke, 2010; Ugwu & Kanu, 2012).
It is against this backdrop that it becomes necgsgaassess the impact of financial sector
reforms on agricultural growth in Nigeria. The sfiecobjective is to examine the effect of
financial sector reforms on agricultural outputwgtio in Nigeria.

2. LITERATURE REVIEW

The importance of the financial system to econonewelopment is not a clear-cut issue.
Researchers like Robinson (1952) are of the viawe¢honomic development creates demand for
certain financial instruments while others like kiq1969) holds a contrary view and argues that
the financial system plays a crucial role in thebiipation of capital for industrialization. Thus,
the financial system only responds to the demaedted as a result of economic development. It
is however known that countries with better devetbginancial systems, that is financial
markets and institutions with most effective wayabfanneling society’s savings to its most
productive use, tend to experience faster econognowth compared to those with less
developed financial systems (Beck, Levine & Loay2@00). Adebiyi (2004) submitted that
institutions have direct and indirect benefits @oreomic growth and development. Omojimite
(2012) on the relationship between institutions crmaconomic policy and the growth of the
agricultural sector in Nigeria finds significant i@ence in support of the hypothesis that
institutions matter in economic growth especiatlg growth of the agricultural sector in Nigeria.
This is because financial sector development hetpmomic growth through more efficient
resource allocation and productivity growth rattiem through the scale of investment or saving

mobilization.

Although there is no single reform path, historieaperience indicates that real and financial
sector reforms can spur productivity growth and thavhy the benefits of Productivity resulting
from change in the component of output toward pgbductivity sectors have played a vital role
in some emerging market and developing economieblébNorris, Ho, Kochhar, Kyobe &

Tchaidzel, 2013). They also stated that produgttiowth in the tradable sectors (industry and
agriculture) in emerging market economies exceettti@tl in services sector during the past
decade of reforms while low-income countries weoeinfl to experience more significant

productivity growth in the agriculture and servisectors.This explains why the growth and



development of agricultural sector is fundamental the overall process of socioeconomic
development as various governments and institutioriee sub-Saharan African (SSA) sought
for strategies that would lead to higher levelspodduction and a pivot factor for sustained
increase of agricultural production in the improwshof productivity, which is carried out

through technological and efficiency changes (AR 1; Akpaeti & Umoh, 2013).

In agriculture, the physical inputs commonly used k&nd, labour, capital, management and
water resource; part of this technological andcedficy changes are the reforms in the financial
sector for effective and efficient mobilization fainds in the agricultural sector. For instance,
Dabla-Norris, Ho, Kochhar, Kyobe & Tchaidzel (20l8luded that productivity-enhancing
structural reforms were needed to boost technadbgicatch-up, facilitate structural
transformation into higher productivity sectors amglv activities, and better allocate existing
resources in the economy. According to HausmanulriR@& Velasco (2008), there are many
areas in which reforms could have significant paihity impacts, either in the near-term or
over the longer term. This was made possible byrmes in the financial sector which could be a
catalyst of economic growth if it is developed amehlthy (Chen & Feng, 2000; Daramola,
2004). Thus, the proper and timely reforms polidiesthe financial sector would enhance
investment and growth in any sector such as agui@ikince finance is postulated as important

determinant of investment which culminates in gtoyAkpaeti, 2013).

Quite a number of empirical studies have been edirout to examine the effect of financial
reforms on economic growth. The results confirnt thare is a positive correlation between the
two. Kolawole (2013) on his work on institutionaforms, interest rate policy and the financing
of the agricultural sector in Nigeria using coirmgn and an error correction mechanism
(ECM) technique with annual time series data conethe period 1980 to 2011 posited that
there is a negative relationship between agricaltwalue added, interest rate spread and
inflation in the country. Udah & Obafemi (2011) exae the impact of financial sector reforms
on agricultural and manufacturing sectors in Nigarsing the VAR methodology. The results
indicate that bank credit to the private sectoraasatio of GDP has a positive effect on
manufacturing and agricultural sectors in the shart, medium term and long term. Also,

Akpaeti, Bassey & Ibok (2014) on their works on Thmpact of Financial Sector Reforms on the



Nigerian Agricultural Export Performance using degration and error correction model (ECM)
revealed that financial sector reforms significarmtifect major agricultural export commodities
such as cocoa, palm kernel and palm oil in Nigbath in the long and short-run While other
studies have increasingly found financial developirte have a causal effect in stimulating
economic and productivity growth (Moore, Green &tide, 2006; Das & Ghosh, 2006; Limi,
2004; Spiegel & Yamori, 2003; Honda, 2003).

Using long-term time-series data and the vectooragtessive (VAR) method of analysis, this
study attempts to empirically examine the effectfioncial sector reforms on the long-term
agricultural growth in Nigeria. In addition to tletated objectives, it builds on the existing
literature in two important ways. First, financgsctor GDP or RGDP (value added) is used as a
measure of financial sector reforms. This is a mdgparture from the commonly used bank
related measures such as: monetary aggregateglZkequid liabilities of the financial system,
or bank credit to the private sector which are regad as poor indicators of financial sector
reforms (Levine, Loayza & Beck, 2000; Arestis & htel, 2001; Liang & Teng, 2006) because
of: (i) they measure more the extent of monetizattather than financial sector reform,
especially for the developing economies (ii) ma&ediiferentiation of liabilities among financial
institutions;(iii) cannot represent the actual vokiof funds channeled to the productive sector
(Demetriades and Husswein, 1996; Luintel & Khar@9)%s compared to financial sector Gross
Domestic Product (GDP) or Real Gross Domestic Rrtiod8@GDP) which is by far a better
indicator of financial sector reforms (Watchel, @Q0Ghirmay, 2009) in a number of ways; (i) it
represents a broader measure of financial refogimst reflects all the activities of a financial
system; that is, all financial transactions “invialy the creation, liquidation, or change in
ownership of financial assets and/or facilitatimgahcial transactions”.(iii) does not vary from
structural changes within the financial sector.{iWyoes not underestimate the level of financial
sector in Nigeria’'s economy, where a significanaficial development, Investment, Productivity
and economic growth or innovation occurs in thd sstor. (iv) it uses a Granger causality
testing procedure to conduct causality analysis.

2.1 Theoretical Framework



Many earlier studies have attempted to explainitiberrelationship between financial sector
reforms or financial development and economic ghowsing the endogenous growth theory,
which shows that growth rates can be related tituiosnal arrangements (Romer, 1986; Lucas,
1988; Barro, 1991; Grossman & Helpman, 1991). Haxehttle or no studies have been made
to find the link between financial sector refornmglagricultural growth especially in developing
country like Nigeria. In this study, it will adofite earlier works of Asamoah (2008) & Ghirmay
(2009) on simple endogenous growth model, the “A#del”, where aggregate real output is a
function of the aggregate capital stock is usedlbstrate the potential impacts of financial

sector reform on agricultural growth.
Yi = AK; (1)

Where, ¥ and K are output and capital stock at time t, respectivaid A is a constant
measuring the amount of output produced for ea¢hafrcapital. Assuming, that a fraction of
income, o, is saved and invested, and dropping the timecewjithe capital accumulation

(investment) equation is given by:
AK =cY — 8K (2)

Wheres is the depreciation rate and betlands are assumed to remain constant. Dividing both
side of equation (2) by K results in the capitatlanulation equation rewritten aSK/K = oY/K
— 9. Since, from equation (1), Y/K = A, substitutingfér Y/K results in:

AK/K = 6A - § (3)

Finally, by taking logarithms and derivatives olatjon (1) and combining it with equation (3),

the steady state growth rate can be written as:
y =cA -5 4)

Where, y represent growth rate of output. Equaf#rnindicates that the growth rate in output is
the product of the saving rate and the marginadlgcbvity of capital. Furthermore, it shows two
ways through which financial sector reforms cameetffagricultural growth. First, it increases
the saving rate, and thus, the investment rateorf8edt can increase A, the efficiency with
which capital is used. The former effect is strgngnphasized by McKinnon (1973) and Shaw



(1973). In the McKinnon-Shaw model, a well-develdgmancial system mobilizes savings by
channeling the small-denomination savings into ifabfe large-scale investments. These
savings might not be available for investment withthe participation of financial institutions
because mobilizing savings of disparate saverssisally costly due to the existence of
information asymmetries and transaction costs. riai@h institutions lower the cost of
mobilizing savings and also provide attractive rmstents and saving vehicles while offering
savers a high degree of liquidity. According to @&my (2009), several theoretical models that
emphasize the second, that is, the efficiency-ecihgrand role of financial sector reform. These
models show that financial sector reforms can afffeaductivity of capital in two major ways.
(i) by collecting and processing information needeckvaluate alternative investment projects,
thus improving the allocation of resources; (ii) pyoviding opportunities to investors to
diversify and hedge risks, thereby inducing indirt$ to invest in riskier but more productive
investment alternatives. These models affirmed tinare is a positive two way causal
relationship between financial sector reforms argticaltural growth thus showing that
economic growth reduces the importance of fixedisc@ssociated (incurred) in joining the
financial market thereby facilitating the createmd expansion of more financial institutions.

3. MATERIALSAND METHODS

3.1Data Collection: Secondary data for the study covering the periotDiB09 were sourced
from publication of the Central Bank of Nigeria &#cal Bulletin, 2009; Annual Report and
Statements of Account of Central Bank of Nigeri®kg of various years, National Bureau of

Statistics (NBS), 2009 and National Population Cassion of various years.

3.2 Analytical Techniques

The study made use of atonometric model adopted by Akpaeti (2013) to esgr(i)
Agricultural investments as dependent on finanse&dtor reforms (ii) Agricultural growth as
dependent on financial sector reforms. The relatigrs were specified as follows:

AGINV = f(FSRGDP) 1
AGRGDP1 = f(FSRGDP) 2
Where:



AGINV = Agricultural Investments (represented by Foreifmvestment plus Domestic
Investment. The Foreign Investment was proxiedHoreign Private Investment (FPI) the
agricultural sector while Domestic Investment wesxed for Credit to agriculture).

AGRGDP1 = Agricultural Growth (proxy for Growth Rate of Agricultural SectReal Gross Domestic
Product).

LNFSRGDP = log of Financial Sector Real Gross DomesticdBob(representetinancial sector

reforms)

3.3 Variables Description

SAV= Total Savings obtained from publication of @ahBank Nigeria (CBN, 2009) Statistical
Bulletin as a measure economic activity; PSC =d&e\Sector Credit selected from financial
Deepening Indicators (monetary aggregate) in CBBO®92 Statistical Bulletin to represents
financial sector reforms in the sensitivity anady?AGRGDP1 = Agricultural Growth (proxy for
Growth Rate of Agricultural Sector Real Gross Doticed’roduct) was calculated from RGDP
of agricultural sector from CBN (2009) Statisti@llletin; FSRGDP = Financial sector reforms
proxy for Financial sector RGDP representing RGDRnancial institutions sourced from CBN
(2009) Statistical Bulletin; AGINV=Agricultural Imstments (represented by Foreign
Investment plus Domestic Investment. The Foreigrestment was proxied for Foreign Private
Investment (FPI) ithe agricultural sector while Domestic Investment wasxed for Credit to
agriculture) obtained from publication of CBN (20(atistical Bulletin; ER = Exchange rate;
IR = Interest rate from CBN (2009) Statistical Rdith publication; LFA = Labour Force in
Agriculture (proxied by Agricultural labour forca the federal ministry) obtained from National
Bureau of statistics (NBS) and National Populat@mmission (NPC) of various years; PCI =
Per Capita income (calculated by dividing the GplRation) using data from CBN (2009) and

NPC of various years.

From economic theory, other policy variables suslsavings, income, output, interest rate and
exchange rate also affect agricultural investmenmtsle agricultural investment, labour in
agriculture, exchange rate and interest rate dfeotagricultural growth. Therefore, we have:
LNAGINV = f(LNFSRGDP,LNSAV,LNAGRGDP1,LNPCI,LNER,LNIR) 3
LNAGRGDP1 = f(LNFSRGDP,LNAGINV,LNLFA,LNER,LNIR) 4



LNSAV = Log of Total Savings

LNPCI = Log of Per Capita Income

LNLFA = Log of Labour Force in Agriculture
LNER = log of Exchange Rate

LNIR = log of Interest Rate
(LNAGINV,LNAGRGDP1,LNFSRGDP) are logs of Agricultural Investments, Agricultural

Growth and Financial Sector Reforms.

Given the various theories on the relationship betwfinancial sector reforms and economic
growth, various variables of interest such as
(LNAGINV,LNAGRGDP1, LNFSRGDP,LNSAV ,LNPCI,LNLFA,LNER,LNIR) were jointly
determined. The empirical investigation into thiatienships among these variables was carried
out in a vector autoregressive (VAR) model and @Geaurcausality test. A unique advantage of
the VAR technique of analysis is that it treats\atiables as potentially endogenous and also
facilitates investigation of the related conceptafisality in the Granger’s sense of it (Granger,
1969). Causality in Granger's sense is inferred when alogé a variable sayX; have
explanatory power in a regressiontpfon lagged values df andX;. The vector autoregression
(VAR) model has become one of the leading appraaeneployed in the analysis of dynamic
economic relationships (Barsky & Kilian, 2004; Kaih, 2009; Ozlale & Pekkurnaz, 2010;
Chuku, Effiong & Sam, 2011; Akpaeti, 2013) like tbees specified in equations 3 and 4
respectively. This study follows suit by specifyingAR model that examined the short and
long-run relationship of the impact of financialcs® reforms on agricultural investment and

growth in Nigeria.

The VAR representation of the model with lag orkles thus:

k
Yt=C0+ ZAl'Yt—i-l_ He 5

=1

Where:



Y; = (LNAGINV,LNAGRGDP1,LNFSRGDP,LNSAV,LNPCI,LNLFA,LNER,LNIR) is a 8X1
vector of endogenous variables or Integrated Viagab 6
Co = (C1,C, ... C,) theC intercept vector of the VAR model.
Aj = matrix coefficients estimateaf autoregressive coefficient

vector Y,_; ,fori =1, 2..k Thus, Ais 8 x 8 coefficient matrices.
Mt = e = (U1e H2e, - Une) VEctor of independent and identically distribuégobr terms (1.1.D).
k = the number of lagged terms.
The VAR estimations are very sensitive to structofdag variables and sufficient lag length
does help to reflect the long term impact of vdaatlon others. However, including longer lag
lengths will lead to multicollinearity problems amdll increase the degrees of freedom (DOF)

(Wooldridge, 2006)From equation (6), it was expanded as follows:

ALNAGINV = @, + @1 Y1~ ALNAGRGDP1,, ; + ¢, Y1 ALNFSRGDP,,_; +
®3 z}‘ LALNSAV, i + ¢4 zk {ALNPCI i + @5 YK ALNLFA,, ; +

P6 X ALNER, ;i + @7 2 ALNIR,,—; +

M1t 7

ALNAGRGDP1

= 0o+ 0, X< ALNAGINV,,_; + 0, X< ALNFSRGDP,,_; + 05 X~ ALNSAV,,_; +

0, X0 ALNPCI,; + 05 Y0 ALNLFA, i + 06 X5 ALNER, i + 6, X5 ALNIR,,_; +
Uzt 8

ALNFSRGDP =

Ao+ 4 T ALNAGINV,,—; + A, T 1ALNAGRGDP1qt i+ A3 ALNSAV

Ay T ALNPCl i + Ag Yo ALNLFAq . + Ag Yooy ALNER, l+,17 ALNIR
U3t 9

q.t-i

ALNSAV =
Bo + By XK ALNAGINV, ;i + B, X& 1ALNAGRGDP1qt i+ B YR, ALNFSRGDP
Ba X ALNPCly i + Bs 2oy ALNLFAq.—; + Be Xy ALNER . + f; ALNIth i

ll4t 10

ALNPCI =
Vo +¥1 55 ALNAGINV_; + ¥, 3K 1ALNAGRGDP1qt i + 73 XK, ALNFSRGDP,,

Va Z?:l ALNSAVq,L“—i + Vs Zl:l ALNLFAq,t—l + Ve Zl: ALNERq,l:—l + V7 Zl: ALNIRq,t—l
Ust 11



ALNLFA =
Yo +¢1 < ALNAGINV,,_ 3 + P, YK 1ALNAGRGDP1qt i + 3 YK ALNFSRGDP,,_
Vs ALNSAV i+ Ws TK L ALNPCI . e Y ALNER i+, X ALNIR,,_;

Met 12

ALNER =
0o + 1 T ALNAGINV,,_; + 0, T 1ALNAGRGDP1qt + 03 ALNFSRGDP

0421 1ALNSAVqt i + 05 21 1ALNPCI, ¢ l+a621 1ALNLFAy l+a7 ALNIth i
M7t 13

ALNIR =

bo +¢1 =1 ALNAGINV l +gl)2 ALNAGRGDqut i + ¢32j=1 ALNFSRGDP, ;
[OR ALNSAV t—i T s ALNPCIqt i + @ ALNLFAqt i

oF Zl=1 ALNERg:—; +

HUgt 14

While it is easier measuring other variables déscriabove, it is also of valued importance to
note that measuring financial sector reforms ofteses a challenge to researchers in their effort
to assess the impact of financial intermediatiomeat economic activity. The reason is as earlier
stated above in introduction. Based on the abosertisns, financial sector RGDP (Real Gross

Domestic Product) was utilized as indicator foafigial sector reforms.

The apriori expectations fowvector autoregressive models are suited to track identify
structural shocks within a system of equationshwéspect to underlying economic theory. The
focus of this study is on the relationship betwéesm impacts of financial sector reforms on
agricultural investment and growth in Nigeria’s romy, thus, we concentrate on the expected
theoretical relationships that should hold in egua({9). The parameter fag is expected to be
positively related. Financial constraint is onetbé problems in agricultural production; an
efficient financial sector should ensure the chéingef funds to agricultural sector. Thus, as the
financial sector becomes more efficient, more sawiill be mobilized and this provides an
opportunity for funds to be extended to provideestynent opportunities in the agricultural sub-
sector.

The parameter fok, is expected to have @irect positive influence on income, interest rate,
financial sector gross domestic product, finansedtor reform and agricultural output growth.
This implies that investment from the financial teeavould greatly enhance agricultural output



growth. The parameter foi; is expected to be positively related. Generallgafiicial sector
reform is expected to have a positive impact onngamobilization in the economy. However,
depending on the measure of the financial sectorme a priori sign could be negative. The
parametef, is expected to have a positive sign. Per capitanmecis very crucial for economic
growth and it may increase savings, which may in telp in boosting the financial system. The
parametefs is expected to be positively related. The posisign is to reflect the quality of

manpower being produced by the agricultural seaftthe economy.

The parameteks is expected to have a positive sidinis is because a lower interest rate will
induce private economic agents to undertake invastractivities at the lower levels of interest
rate. However, in an environment characterizeddwere financial repression as being the case
in developing countries over the years, investnfiemis may not be readily available to potential
investors (Afangideh, 2009). In this case, the amdyy to induce people to mobilize investment
funds through saving is high interest rate. Thisplies that the higher the financial
intermediaries, the more the availability of inveent funds through savings and hence the high
level of investment in agriculture. This is the mise of the argument of Mckinnon-Shaw
hypothesis which postulated a positive relationdigfween financial liberalization and the real
interest rate. The parameteris expected to have a negative sign since the egehaate is
negatively related to the agricultural productiéha favourable exchange rate, more agricultural
outputs would be produced. Also, with good macraecaic policies that enhance favourable

exchange rates, agricultural funds can be widedylable at low interest rate.

According to Wooldridge (2006), VAR technique woulde invalid if variables are not stationary
at level, in such situation, a cointegration andtee error correction (VECM) techniques are
carried out to investigate the relationship amowg-stationary variables. Hence, it became
necessary to conduct preliminary diagnostics ortithe series properties of the variables before
further evaluationln order to ascertain the pattern of integratiomhef variables, a unit-root test
was conducted using two specifications of the augeteDickey-Fuller (ADF) test: (i) intercept
(ii) trend and intercept. Thatter was used for confirmatidasts. The essence of the test was to
determine stationarity in trend of the variable am@&how the order of integration at which they

become stationary if it reveals a non-stationagpdr

The hypothesis for the unit root test is:



0 Hpowo=1

0 Hiow<l1
To ensure the authenticity of the results obtaifMaddala, 2002), cointegration test was carried
out. This was done using the Johansen approadatstihdg the number of cointegrating vectors:
the Trace and the Maximum Eigenvalue statistice Al hypothesis for the trace test was that
there are at mostcointegrating vectors, while for the Max Eigenwatest, the null of = 0 was
tested against the alternative that 1;r = 1 was tested against the alternative tha2 and so
on. The optimal lag length for the cointegratiost t@as selected using the Schwarz Information
Criterion (SIC).

After estimating the cointegtrated VAR, innovatiaccounting was conducted to determine the
dynamic responses of the variables to one-standevéation shocks in other variables in the
system. This was done by generating the impulggorese functions from the system. Impulse
Response Functions (IRF), trace the responsiveakshe dependent variable in the VAR
(VECM) to a unit shock in the error terms. For eaahiable from each equation, a unit shock
was applied in the error term and the effects ufenVAR (VECM) to a unit shock in error
terms are observed over a period of time. If tlegeK endogenous variables in the model, then
a total ofK?impulse responses can be generated. In this stiuelygnalysis was confined to the
responses of AGINV, AGRGDP, FSRGDP, SAV, PCI, LR and ER to the shocks in
FSRGDP.

To further to obtain information concerning theatele importance of each innovation towards
explaining the behaviour of the endogenous vargblariance decomposition analysis (VDC)
was conducted. The generalized forecast error magialecomposition technique attributed to
Koop, Pesaran & Potter (1996); Pesaran & Shin (1988s used. This technique has the

advantage that its results are not sensitive tottlering of the variables in the VAR (VECM).

To examine the short-run impacts of financial sec&forms on agricultural investments and
growth in Nigeria, the Granger-casualty test depetbby Granger (1969) was adopted. This test
seeks to ascertain whether or not the inclusiopast values of a variable s&y ,, do or do not
help in the prediction of present values of anottegrableX. If X is better predicted by including
past values oY, than by not including them, théhis said to Granger-cau®e(Gujarati, 2003).

Several alternative methods of testing for CausatitCointegrated VAR have emerged in the



literature. The popular approach has been to rerpeierize the model into the equivalent vector
error correction model (VECM) and to conduct Caiixgdksts following either the residual-

based Engle-Granger two-stage method or the Johdnge Error.

Finally, to ensure that the conclusions arrivett@n the baseline models (equations 7 to 14) are
not spurious or outcomes of chance, sensitivityyamsaand robustness checks on the results was
carried out. This was done by replacing a variablthe baseline model. The basic difference
between the models used for sensitivity analyststhe baseline model was the introduction of
Private Sector Credit (PSC) as a measure (or praxyfrinancial Sector Reforms in sensitivity
analysis and robustness analysis while Financietobé&ross Domestic Product (FSGDP) was
used as a proxy for Financial Sector Reforms irbtmeeline equation.

The reduced form representation of the VAR is thus:

k
Xt=CO+ ZSiXt_i-l_#t 15
i=1
Where:

X; = (LNAGINV,LNAGRGDP1,LNPSC,LNSAV,LNPCI,LNLFA,LNER,LNIR) is a8x1 vector

of five endogenous variables, whilg._; is the corresponding lag term for each of the
variables 4;, is the8 x 8 matrix of autoregressive coefficient veciar;, fori = 1, 2,...k.

Co = (C1,C, ... Cy) is theC intercept vector of the VAR model.

Ue = (U1e Uoe, - Une) 1S the 8x1 vector of independent and identicdibtributed error terms
(1.1.D).

K = the number of lagged terms.

LNPSC = Log of Private Sector Credit to Agriculture
(LNAGINV,LNAGRGDP1,LNSAV,LNPCI,LNLFA, LNER,LNIR) = are as earlier defined.

4. RESULTS AND DISCUSSION

4.1 Effect of Financial Sector Reforms on Agricultural Output

The result of the Augmented Dicker-Fuller (ADF) uruot test is presented in Table 1. Schwarz
Information Criterion (SIC) was used for the salatiof the optimal lag length to a maximum of
9. The results revealed that variables used inatieysis possessed unit-roots at one percent
level of significance and was stationary only aftansformation at the first differences for both

intercept and when trend specification was includ&ady the agricultural output growth variable



was stationary at level, that i$0). With the above result, the unit-root test resgise a useful
clue on how to arrange the variables into the weetoor correction model (VECM) analysis.
Thus, agricultural investments (LNAGINV), financiaector reforms (LNFSRGDP), total
savings (LNSAV), per capita income (LNPCI), the dab force in agriculture (LNLFA),
exchange rate (LNER) and interest rate (LNIR) wectkinto the model at their first-differences,
while agricultural growth (LNAGRGDP1) enters atliesel.

Table1 Result of ADF Unit root test

Levels *' Difference
Variable Intercept Trend Intercept Trend Conclusion
+ Intercept + Intercept

LNAGINV -1.701[0] -1.150] -5.890[0]*** -6.161[0]***  I(1)
LNAGRGDP1 -6.039[0]*** -5.972[0]*** - - 1(0)
LNFSRGDP -2.819[0] -2.392[0] -5.935[0]*** A57[0]*** 1(1)
LNSAV 1.130[0] -0.7[0] -4.661[0]*** -4.735[0]*** 1(1)
LNPCI -2.492[0] 962[0] -5.702[0]*** -6.046[0]*** (1)
LNLFA 0.613[0] -T.3[0] -5.650[0]*** -5.856[0]*** (1)
LNER 0.125[0] .1B3[0] -5.023[0]*** -4.995[0]**  I(1)
LNIR -2.189[0] 2.9290] -9.239[0]*** -9.162[01**  1(1)

Source: computed by Author. Notes: *** indicategrsficance at 1% level. The values in
bracket [ ] for the ADF test shows the optimal laggth selected by the SIC within a maximum
lag of 9 .Variables are in log forms.

With the fact that almost all the variables weratishary at the first differencing, it was

necessary to carry out another test to assess ifdh-stationary variables were co-integrated. In
essence, the hypotheses were tested to affirmathie of the cointegrating relationships that
existed among the variables. Tables 2 and 3 shewdhbults of Johansen cointegration tests
indicating the presence of two (Trace) and one (Mam Eigenvalue) cointegrating vectors

respectively. This indicates that there were ewdeof the existence of a long-run relationship
among financial sector reforms, agricultural investt, output growth and other policy variables



in Nigeria. Therefore, applying the vector errorreation model (VECM) would enable us to
track the long-run relationship between the vagaland tie it to deviation that may occur in the
short-run (Lorde, Jackson & Thoma909).

Table 2 Johansen Cointegration Trace Test

Null Hypothesis Alternative Hypothesis Test Statistic Critical Value
0.05
r=0 r=<1 198.682 159.530***
r=1 r=<2 134.750 125.615**
r=2 r=<3 91.215 95.754
r=3 r=<4 62.088 69.819
r=4 r=<5 38.263 47.856
r=5 r=<6 23.603 29.797
r=6 r=<7 10.765 15.494
r=7 r=<8 1.447 3.842

Source: Computed by Author. Notes: r indicatesritmber of co-integrating vector. *** is the
significance level at 1%. P-values are obtainedgisesponse surfaces in MacKinnon, Haug &
Michelis (1999).

Table 3 Johansen Cointegration Maximum Eigenvalue Test

Source: Computed by Author. Notes: r indicatesrtmber of co-integrating vector. *** is the
significance level at 1%. P-values are obtainedgisesponse surfaces in MacKinnon, Haug &
Michelis (1999).



Null Hypothesis Alternative Hypothesis Test Statistic Critical Value

0.05
r=0 r=1 63.932 52.363***
r=1 r=2 43.535 46.231
r=2 r=3 29.128 40.078
r=3 r=4 23.825 33.877
r=4 r=5 14.659 27.584
r=5 r=6 12.839 21.132
r=6 r=7 9.318 14.265
r=7 r=8 1.447 3.842

Going by the Johansen cointegration results, a VEZMvith at least two cointegrating vectors
was carried out to ascertain that the estimated ME@s not false, the residual auto correlation
and correlogram tests were also conducted. Theltsesevealed that the residuals of the
estimated VECM were appropriately uncorrelated, lymg that the estimated VECM was
correctly specified or unbiased and the parametstimmated were consistent. This was because
the spikes from the correlograms revealed theivelabrrelation of the error terms in the VECM
equations and the closer the spikes are to theleerpthe more uncorrelated the error terms.
The coefficients from the estimated VECM were nbpomary interest in this empirical work.
Instead, focused was on the impulse response &@md¢tRFs) and variance decomposition
(VDC) generated from the VECM.

The impulse response functions traced out the respeness of the dependent variable in the
VECM to shocks on each of the variables using thel€sky one standard deviation innovations
(Choleskey one Standard deviations examine thendiynanteractions among variables). This
implies that impulse responses showed the pathNAGRGDP1 (agricultural growth) when
there were innovations in the financial policy edtes. For each equation, a unit shock was
applied to the error, and the effects upon the VESSStem over 30 periods were examined. The
VECM system has eight variables, thus a total ofifdpulses could be generated. But the
primary objective was to examine the impact of fiicial sector reforms shocks on the other
seven macroeconomic or endogenous variables. Tmlg,the responsiveness of the financial
sector reforms on the macroeconomic variables (LNWAG LNAGRGDP1, LNSAV, LNPCI,
LNLFA, LNER and LNIR) was traced out.



Figure 1, presented seven panels of impulse respgraphs indicating how innovations in
financial sector reforms variable affected agrigdt investments; growth and other policy
variables in Nigeria over a period of 30 periodaclEpanel illustrated the response of the policy
variables to a one standard deviation innovatianrésponding to a positive shock) in the policy
variable.A value of zero means that financial sector refosimsck has no effect on the financial
policy variables and the variables continued onsdme path it would have followed had there
been no financial sector reforms shock. A positivenegative value indicated that the shock
caused the variable to be above or below its ‘mditpath as the case may be. The solid lines
depict the estimated effects of the shock.

Panels A, B, C and G displayed the impulse resmoatagricultural investments, agricultural
growth, total savings and interest rate respedgtit@lthe one time shock in the financial sector
reforms as presented in Figure 1. These four fiahmolicy variables fell below equilibrium
with a negative response in an undulating but 8gamt manner before stabilizing over the
period reviewed to the positive shock in the finahsector reforms. This implies that there is a
negative response among agricultural investmeatsngs and interest rate to the positive shock
in financial sector reforms in Nigeria financialssgm. This would initially retard growth in
agricultural sector as shown in panel B in thet firgo periods. However, in the long-run, it
settles at a period below equilibrium level. Thatit leads to a long-run disequilibrium solution
since the impulse response function does not retutthhe zero line. This is in line with the
economic postulation that the higher the interast,rthe higher the savings and the greater the
investment opportunities and vice versa. Howeueis tvas not consistent with oapriori
expectations since economic agents are expectadjist their spending and investment habits
moderately and gradually in response to the inecasipply of funds rather than immediately.
The result correlated with that of Hasan, Akhan & (A996) which reveals that low interest
ceiling is seen to have restricted the real flovoain-able funds, which depressed the quality of
productive investment during financial sector reiewhile Mckinnon (1973) and Shaw (1973)
believe that when financial system is repressetbimlevel of savings rather than by the lack of
investment opportunities, economic growth is sdyenedered. Notwithstanding, investment is
negatively linked to the effective real rate okirgst on loans, but positively linked to the growth

rate of the economy. They also opined that savingeany developing countries were barely



sufficient to maintain the existing capital stocknbe, could not permit enough investment to

sustain economic growth.

The negative but significant effect of the finahcsgctor reforms shock on these monetary
variables displayed in Figure 1 was not consisietit theoretical expectations and this confirms
the weak and unstable nature of credit markethenNigeria economy but agree with Asamoah
(2008) who stated that the financial sector refooas affect economic growth by altering the
saving rates. In this case, the sign of the reiatigp was not obvious, because financial sector
development may also reduce savings and therehwytignohile Fry (1998) affirms that the use
of interest rate ceilings in a repressed systestods the economy in four critical ways: (i)
Current consumption is favoured compared to futaresumption (ii) financial institutions are
favoured instead of lending via deposits and engagential investors in relatively low-yielding
investments (iii) the low level of interest rateewdd cause borrowers to favour capital-intensive
projects (iv) the pool of potential borrowers isndpated by entrepreneurs who possess low-

yielding projects.

Panel D indicated that per-capita income was ctargly falling below equilibrium over the
time period,though exhibited rising trend at the beginning loé fperiod. This is plausible
because of the argument that focuses on the neggzftct of repression on the rate of per-capita
income contrary to the McKinnon-Shaw premise. Famanresearchers argued that the increase
in the real interest rate may not necessarily leadmproved private savings. In very poor
countries for instance, the level of income woudddo low that households spead/ery high
proportion of their earnings on basic needs. Irhsaucase, even with high real interest rates, the
very little proportion of income would be saved. isThmplies that McKinnon—-Shaw’s
proposition would therefore be more relevant irhrmountries. In Panel E, labour force in
agriculture increased consistently in a positivennaa over time. This implies that labour force
is skewed to the shock in the reform with a positiuvture expectation. This is consistent with
theoretical postulation reflecting the quality oampower being produced by the agricultural
sector of the economy. Panel F revealed that exgheate responded positively after a period of
the thirty years. This shows that financial secteforms have a positive impact on monetary

policy (exchange rate) in Nigeria. This is contrdoy the negative theoretical postulation



considering the seasonal nature of agriculturatipcton in a country with an open economy

having many trading partners.
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Figure 1: Response of LNAGINV, LNAGRGDP1, LNSAV, BCI, LNLFA, LNER, and LNIR
to LNFSRGDP shock in choleskey one standard devigiCholeskey one Standard deviations
examine the dynamic interactions among variables).

The Variance Decomposition Analysis (VDC) providesneans of analysis to determine the

relative importance of the dependent variable iplaring the variations in the explanatory

variables. The result of variance decompositiorr @a/80-year time period is displayed in Table

4. The values in the table confirmed the resultsiokd from the Impulse response analysis

(IRFs). On the average, 3.84 percent of most ofvdretion in the forecast error for financial

sector reforms was explained by the shocks tofitégricultural growth shock had a value of

78.84 percent of the variation in financial secteforms over the 30-year period while the



impact of financial sector reforms shock on agtimall investments was 0.34 percent over the
30 year period.

The influence of the shocks on total savings wasgmal at the onset with values less than one
percent up to the fifteen periods but later inceelat® 1.37 percent over the thirtieth year period.
The average contributions of LNPCI, LNLFA, LNER ahd#lIR were 2.49 percent, 10.53
percent, 5.19 percent and 0.08 percent respectivdlg higher contributions of agricultural
growth to the shocks in financial sector reformglicate that financial sector reforms
significantly affected agricultural out than otheronetary variables which were mild and
persistent. This correlated with the empirical veodt King & Levine (1993); Levine, Loayza &
Beck (2000) which confirms that financial developiéias a positive effect on economic
growth. The implication ofthis is that policy makers will be faced with less umaiaty in

planning for the long-term.

Table 4 Variance Decomposition of FSRGDP

Period S.E  LNINV LNAGRGDP1 LNFSRGDP LNSAV LNPCILNLFA LNER LNIR

1 0.396 88.336 10.223 0.000 0.000 0.000 0.000 0.000.000
5 0.725 0.582 81.492 5.078 0.300 0.702 6.676 5.108.062
10 0.946 0.426 79.893 4.080 0.599 1.821 9.341 3.763.077
15 1.124 0.341 78.846 3.838 0.951 2483 10.530 72.910.083
20 1.279 0.286 78.328 3.688 1.163 2.839 11.169 32.440.0869
25 1417 0.251 78.022 3.585 1.289 3.047 11.567 12.150.089
30 1.542 0.226 77.812 3.515 1.374 3.189  11.841 21.950.091

Source: Computed by Author. Note: S.E (StandardrsrLNINV (log of Agric. Investment), LNAGRGDPlqg
of Agric. Growth), LNFSRGDP (Log of Financial SecteGDP), LNSAV (log of total savings), LNPCI (Lod o
Per Capita Income), LNLFA (Log of Labour Force igri.), LNER (Log of Exchange Rate) and LNIR (lofy o
Interest Rate).

However, comparing the VDC analysis for agricultwatput growth in Tables 5 revealed that

agricultural output shocks on financial sector refe was lower with an average contribution of



33.35 percent respectively than the shocks of Gir@isector reforms on agricultural output with
an average of 78.84 percent as shown in Table . iifiplies that an increase in the financial
sector through effective reforms would enhance ¢gnaw the agriculture sector of the country.
On the other hand, agricultural output shocks tsermopolicy variables showed a positive impact
indicating a positive interaction among variabl€se low values recorded in interest rates are
good signals to the agricultural investments whigbuld consequently impact positively on

output growth in agriculture as it would attractestors to come and invest into the sector.

Table5 Variance Decomposition of LNAGRGDP1

Period S.E  LNINV LNAGRGDP1 LNFSRGDP LNSAV LNPCILNLFA LNER LNIR

1 0.396 88.336 10.223 0.000 0.000 0.000 0.000 0.00D.000
5 0.725 0.582 81.492 5.078 0.300 0.702 6.676 5.108.062
10 0.946 0.426 79.893 4.080 0.599 1.821 9.341 3.763.077
15 1.124 0.341 78.846 3.838 0.951 2.493 10.530 72.910.083
20 1.279 0.286 78.328 3.688 1.163 2.839 11.169 32.440.0869
25 1.417 0.251 78.022 3.585 1.289 3.047 11567 12.150.089
30 1542 0.226 77.812 3.515 1.374 3.189 11.841 21.950.091

Source: Computed by Author. Note: S.E (StandardrgrENINV (log of Agric. Investment), LNAGRGDP1dy of
Agric. Growth), LNFSRGDP (Log of Financial SectoGRP), LNSAV (log of total savings), LNPCI (Log okP
Capita Income), LNLFA (Log of Labour Force in AglicLNER (Log of Exchange Rate) and LNIR (log ofdrest
Rate).

To examine if a significant short-run relationsleysted between financial sector reforms and
the macroeconomic variables used in the study,reor eorrection modeling (ECM) analysis
was employed as presented in Table 6. The parsausréstimate showed that ®lue of 0.97
indicates the variables explained about 97 peroémtgricultural output growth. F-statistic of
31.62 (P<0.01) reveals that they are jointly sigarfit and the Durbin Watson Statistic value of

2.05 implies that the model does not suffer frofoaorrelation problem but has a very good fit.



For significance variables, it was found out thatfcial sector reforms (LNFSRGDP), past
value of financial sector reforms (proxy by LNFSRBDper capital income

(LNPCI), labour force in agriculture (LNLFA) andterest rate (LNIR) were the significant
determinants of agricultural output growth in Nigefor the period of analysisThis result
implies that the past financial sector reforms, gagrital income, labour force in agriculture and
interest rate significantly increases the currenaricial sector reforms, per capital income,
labour force in agriculture and interest rate. Rertresult shows that the coefficients of other
three variables (savings, exchange rate and agmeulinvestments) were not significantly
different from zero. This suggests that past fim@ngector reforms, per capital income, labour
force in agriculture and interest rate positivebtedmine the current flow of financial sector
reforms, per capital income, labour force in adtime and interest rate in Nigeria while the
previous savings, exchange rate and agricultunasiments do not significantly affect the
present savings, exchange rate and agriculturasinvents in Nigeria. As such, an increase in
the previous volume of financial sector reforms; gapital income, labour force in agriculture
and interest rate would result in an increase enpgtesent level of financial sector reforms, per
capital income, labour force in agriculture ancerest rate to agricultural output in Nigeria. The
result further reveals th#te coefficient of the error correction term whioleasures the speed of
adjustment towards long-run equilibrium was bothrectly signed (negative) and statistically
significant at 1% percent which shows a yearly ection ofabout 75% of the error with a
different adjustable speeds to long-run equilibrium. Thusreming any deviations from the
long-run equilibrium.The implication of this is that financial sectofaens hadan impact on

agricultural growth in the short-run.



Table6 Vector Error Correction Model for Short-run Impact

Variable Coefficient Std. Error t-Statistic Prob.
C -1.695538 0.842285 -2.013022 0.0613
D(LNAGRGDP1(-2)) 0.160707 0.099081 1.621968  0.1243
D(LNFSRGDP) 9.746098 1.774025 5.493778  0.0000
D(LNFSRGDP(-2)) -5.517377 1.671753 -3.300354  0.0045
D(LNSAV) 3.561411 2.476003 1438371  0.1696
D(LNSAV(-1)) 1.763468 2.343236  0.752578  0.4626
D(LNPCI) 2.854077 1.655964 1.723514  0.1041
D(LNPCI(-1)) -5.845329 1.326259 -4.407382  0.0004
D(LNPCI(-2)) 1.599045 1.586716 1.007770  0.3286
D(LNLFA) 2.912682 1.724201 1.689294  0.1106
D(LNLFA(-2)) -2.028902 1.127346 -1.799715  0.0908
D(LNER) -1.863357 1.486112 -1.253846  0.2279
D(LNER(-1)) -1.678422 1.090944 -1.538505  0.1435
D(LNIR) -1.206719 1.174977 -1.027015  0.3197
D(LNIR(-1)) -1.982491 1.023264 -1.937418  0.0706
D(LNIR(-2)) -0.642033 0.764057 -0.840295  0.4131
D(LNINV) 0.828225 0.687123 1.205352  0.2456
D(LNINV(-1)) 1.108967 0.642909 1.724920  0.1038
D(LNINV(-2)) 1.006459 0.688385 1.462058 0.1631
ECM(-1) -0.751859 0.140136 -5.365209  0.0001
R-squared 0.97406( Mean dependent var 0.024444
Adjusted R-squared 0.94325 S.D. dependent var 5.895698
S.E. of regression 1.40440( Akaike info criterion 3.817279
Sum squared resid 31.5574: Schwarz criterion 4.697011
Log likelihood -48.7110. Hannan-Quinn criter. 4.124329
F-statistic 31.6219¢ Durbin-Watson stat 2.050879

Prob(F-statistic) 0.000000

Source: Computed by Author. Note: ***, ** =1% an@@significant levels respectively.

Finally, a sensitivity analysis/ robustness chedkswarried out on VECM equation (15) to
ascertain that the model was not spurious or outcoinchance. The results indicated that private
sector credit (LNPSC) which replaced financial sectal gross domestic product as a proxy for
financial sector reforms was stationary at firgtedlence in Augmented Dickey-Fuller (ADF) for
both intercept and when trend specification waseddd’he Johansen cointegration results of
LNPSC and other variables (LNINV, LNAGRGDP1, LNSAMNPCI, LNLFA, LNER, LNIR)
earlier specified indicated the presence of two anel cointegrating vectors in the system at 1
percent significant level for both Trace and MaximEigenvalues vectors as displayed in tables
7 and 8 respectively. This confirms the existenta tong-run relationship between financial

sector reforms and the policy variables in Nigeria.



The impulse response function analysis in robusttest showed that variables responded in a
similar pattern to the one time shock of finansiattor reforms (LNPSC) as that of the baseline
model (LNFSRGDP). This could probably be due to dhder of integration of LNPSC which
was stationary at first difference at 1 percennificance as earlier reported. The Variance
Decomposition Analysis (VDC) results revealed ttieg average values of 5.41 percent, 0.60
percent, 2.50 percent, 0.67 percent, 5.66 percdefi percent, 0.30 percent of LNAGINV,
LNAGRGDP1, LNSAV, LNPCI, LNLFA, LNER and LNIR resptvely contributed to the
variations in financial sector reforms (83.82 pety@ver the 30-years. The impact of financial
sector reforms shock (proxy by LNPSC) on agricaltuwutput growth was lower with 0.60
percent when compared with 78.85 percent of tableaéeline Table). This is because a well
structured, effective and efficient financial secteforms is expected to impact more on
agricultural growth at a lower value of 3.84 petcenhich is the case of financial sector reforms
(LNFSRGDP) in the baseline model than the highéuevaf 83.82 percent LNPSC obtained in
sensitivity analysis with agricultural growth vala€0.60 percent. This implies that the financial
sector reform was not strong, effective and effiti®o cause an astronomical growth in the
agricultural sector. This result is in line withveeal theoretical and the empirical studies of Chen
& Feng, 2000; Chow and Li, 2002 at the internatipmational and provincial levels who
affirmed that the financial sector could be a gatiabf economic growth if it is well developed
and healthy. The result further agrees with theoretical argument and is consistent with the
results of VAR model; Cross-country/panel empiristlidies of Ghirmay (2009), Levine &
Zarvos (1998); Benhabid & Spiegel (2000) which jded evidence that financial sector real
gross domestic product used as proxy in finan@atas reforms or financial development has
greater significance and positive effect on longategrowth through its investment and
productivity effects than proxies used in monetaggregates such as private sector credit (PSC).
This implies that financial sector reforms playedignificant role in the growth of agricultural
sector by increasing its productivity level andapdndently generated positive investments in
the sector which was a converse of the sensitresylt (PSC). A similar trend was experienced
for per capita income (0.67 percent), labour farcagriculture (5.57 percent) and exchange rate
(1.09 percent) were lower in sensitivity test extdep savings (2.46 percent) and interest rates

(0.30 percent) that were higher in sensitivity tesin that of the baseline test.



Furthermore, the shock of LNAGRGDP1 on LNPSC wagloin sensitivity analysis with 14.25
percent than 33.35 percent shocks on LNFSRGDP dedoin tables 5 (baseline table)
respectively. From the above results, it could bduded that financial sector reforms shocks
greatly influenced microeconomic policy variablesthie baseline model especially agricultural
output growth than those financial sector reforingcks in sensitivity analysis in the long-run
during the period under review. In the short-rilvg coefficient of the error correction term was
statistically significant and correctly signed (atige) indicating a different adjustable speed to
long-run equilibrium. Thus, correcting any deviasofrom the long-run equilibriumThis
affirms that financial sector reforms positivelypacted on agricultural growth in the short-run

just as in the base line analysis.

Table 7 Johansen Cointegration Trace Test

Null Hypothesis Alternative Hypothesis Test Statistic Critical Value
0.05
r=0 r=<1 216.539 159.530***
r=1 r=<2 130.879 125.615**
r=2 r=<3 86.672 95.754
r=3 r=<4 55.859 69.819
r=4 r=<5 34.548 47.856
r=5 r=<6 20.901 29.797
r=6 r=<7 9.524 15.495
r=7 r=<8 0.773 3.841

Source: Computed by Author. Notes: r indicatesritmber of co-integrating vector. *** is the
significance level at 1%. P-values are obtainedgisesponse surfaces in MacKinnon, Haug &
Michelis (1999).



Table 8 Johansen Cointegration Maximum Eigenvalue Test

Null Hypothesis Alternative Hypothesis Test Statistic Critical Value

0.05
r=0 r=1 85.660 52.363***
r=1 r=2 44.207 46.231**
r=2 r=3 30.813 40.078
r=3 r=4 21.311 33.877
r=4 r=5 13.647 27.584
r=5 r=6 11.376 21.132
r=6 r=7 8.752 14.265
r=7 r=8 0.773 3.842

Source: Computed by Author. Notes: r indicatesrthber of co-integrating vector. *** is the
significance level at 1%. P-values are obtainedgisesponse surfaces in MacKinnon, Haug &
Michelis (1999).

5. CONCLUSION AND RECOMMENDATIONS
The vector error correction model (VECM) result @aled that financial sector reforms had

significant effects on agricultural output growthNigeria both in the long and short-run in the
baseline model and the sensitivity analysis/rolesgncheck respectively. Also, it was
discovered that financial sector reforms in theebas test impacted more on microeconomic
policy variables especially growth in agricultumaltput than those in the sensitivity test in the
long-run. Based on the outcome of this work, itcancluded that the assertions made by
Ghirmay (2009); Liang & Teng (2006); Watchel (2008eusser & Kugler (1998) regarding the
use of financial sector real gross domestic prodgcta better indicator of financial sector
reforms than monetary aggregates such as privatersgredit commonly used aspaoxy for
financial sector reforms is true since it impaateore positively on agricultural investments and
growth in Nigeria. It is therefore suggested tl Government adopts strong macroeconomic
policies targeted to bring meaningful growth in thgricultural and financial sector against
foreign-based economic policies since the resudtdiened the significant impact of financial

sector reforms on agricultural growth in Nigeriahe long and short-run.
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