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Abstract

Does financial development matter for the growth of  the agricultural sector in Nigeria? This paper

develops a small macroeconometric model using aggregate data from 1970-2005. It identifies the

various channels through which financial development is transmitted to the agricultural sub-sector of

the economy and also investigates the effect of  financial development on agricultural sector investment

and output. Three stage least squares estimation technique was adopted to carry out the investigation.

The result shows that gross national saving, bank lending to agriculture, agricultural investment and

agricultural output constitute these channels. The empirical result has also shown that bank lending to

agriculture has a positive and significant effect on real gross national saving and real output of

agricultural sub-sector. Furthermore, the empirical model “tracks” the economy very well with historical

simulation matching the behaviour of  the real world rather closely. These results suggest that a

developed financial system alleviates growth financing constraints by increasing national saving, bank

credit and investment activities in agriculture with resultant rise in output. Thus, the focus on agricultural

investment as the financial sector develops should be fundamental to the diversification drive of  successive

governments in Nigeria.
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In both developed and developing countries, the relationship between financial
development and economic gr owth has been the subject of  a growing literature in
recent years. The lack of  efficient financial intermediation in developing countries is
widely evidenced by the mismatch between institutional savings and investment. It is

however clear that the need for investment in the real sector of  these countries is
indisputable. In the past this has been addressed through the introduction of
development finance institutions and other such vehicles to provide credit at below
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market rates for the purchase of  capital. This resulted in post independence African
countries carrying out tightly regulated financial systems which were motivated in
principle by prudential considerations until the 80s.

The agricultural sector of  any economy has the critical role of  broadening the productive
and export base of  the economy by creating employment, providing industrial raw
materials, ensuring food security, output growth30 and, in fact, acting as an engine of
growth in the overall economy. This is particularly important for an economy like
Nigeria's that depends crucially on a primary product, oil, given the vagaries in the
world market for primary products.

Prior to the oil boom of  the 1970s, agriculture was the mainstay of  the Nigerian
economy. Besides acting as the main source of  employment, most of  the nation's
foreign exchange earnings at that time accrued from the sale of  agricultural outputs.
The emergence of  crude oil production and export radically changed the structure of
the Nigerian economy, with oil assuming the commanding height of  the economy (see

Iwayemi, 2006). Overtime, the non-oil sector, particularly agriculture, with its output
and exports, became less competitive and the familiar Dutch disease became entrenched
in the Nigerian economy.

The Nigerian financial system is one of  the largest and most diversified in Sub-Saharan
Africa. The system became liberalised when structural adjustment programme was

introduced in the 1980s. In recent years, the system has undergone significant changes
in terms of  the policy environment, number of  institutions, ownership structure, depth
and breadth of  markets, as well as in the regulatory framework. However, in spite of
the far-reaching reforms of  the past 20 years, the Nigerian financial system is not yet
in a position to fulfil its potential as a propeller of  economic growth and development.
The financial system is relatively superficial and the apparent diversified nature of  the

financial system is suspicious. This is because although a wide variety of  financial
institutions and markets exist, commercial banks overwhelmingly dominate the financial

30 Generally, as an 'engine of  growth', a buoyant real sector should support sustained overall economic growth more

effectively than traditional primary exports for at least three reasons: its outputs are likely to grow faster when the

global economy expands because they have higher income elasticities of  demand; due to higher price elasticities of

demand and supply, they are less susceptible to price swings and the real sector offers much greater prospects for

dynamic production gains (Elbadawi, 2001).
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sector and traditional bank deposits represent the major forms of  financial saving.
Challenges still exist in both the capital market and money market as policy environment
is still plagued by incessant reversals.

The objectives of  this paper are to identify the various channels through which financial
development influences agricultural investment of  the economy and to investigate the
effect of  financial development on agricultural sector investment. The paper utilises
aggregate annual time series data from 1970-2005 to develop a small macroeconometric
model that captures the interrelationships among gross national saving, bank lending

to agriculture, investment in agriculture and agricultural output.

Empirical efforts showing the relationships among financial development, economic
growth and capital accumulation have grown considerably over the last few years.
While most papers on the finance-growth nexus usually look at financial development

and economy-wide indicators like gross domestic product, this paper differs and focuses
on agricultural sector development indicators.

Following this introduction is empirical evidence in section two. Section three discusses
theoretical considerations and empirical model and results. Model appraisal and

validation are handled in section four. The paper concludes in section five.

EMPIRICAL EVIDENCE

Theoretical models conjecture that the development of  the financial sector is essential
for economic growth, but there is no consensus yet over the direction of  causality.

This is because economists sharply disagree about the role of  the financial sector in
economic growth. See Schumpeter (1912), Mckinnon (1973), Shaw (1973), Fry (1988),
Pagano (1993) and Levine (2004) among others, on the one hand, and Robinson (1952),
Lucas (1988), Greenwood and Jovanovic (1990) and Arestis and Demetriades (1991),
on the other hand.

Goldsmith (1969) in his pioneering contribution documented a positive correlation
between economic and financial development for a sample of  35 countries. Roubini
and Sala-i-Martin (1992), in a cross-country framework, provided additional evidence
linking improved functioning of  financial systems to faster rates of  economic growth.
The assertion that finance plays a key role in bringing about economic growth has

persisted in the literature.
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Levine (2004) building on a large body of  theoretical and empirical research, argues
that theory and evidence imply that better developed financial systems ease external
financing constraints facing firms Thus, illuminates one mechanism through which
financial development influences economic growth. Those in favour of  deregulation

argue that financial institutions, as intermediaries, affect the level of  savings and the
distribution of  investment funds positively and, therefore, encourage economic growth.
The premise upon which this conclusion is based is perfect competition. Increased
competition between financial institutions could lead to an efficient intermediation
which may manifest in increased investment activities brought about by reduction in
interest rate premium. This would increase lending to the productive sector, ensures

optimal credit allocation by channelling funds to the most feasible investment projects.
The overall impact on economic development and welfare is positive.

Drawing from a rich literature spanning the pioneering works of  Bagehot (1873, 1962)
and Schumpeter (1912, 1934); Goldsmith (1969) argued that financial development
correlates with growth. McKinnon (1973) and Shaw (1973) working independently,

corroborate this view and added that developing economies are characterized by
financial repression, a policy induced to observe interest rate ceilings that are below
market clearing levels, high reserve requirements, selective credit ceilings and capital
controls to prevent the outflow of  domestic savings. This ultimately acts as distortions
in the financial system. Pagano (1993) demonstrates that financial development has a
positive effect on economic growth by acting on the saving rate. Arguing in the same

direction, Rajan and Zingales (1998), reason that financial development may predict
economic growth because financial markets anticipate growth.

METHODOLOGY

Theoretical Considerations

 An examination of  the role of  finance from several theoretical perspectives is
imperative in order to discern how financial development aids corporate growth and
economic development. Patrick (1966) identified two distinguishing types of  financial
development: the “demand following” and “supply leading”. In brief, the former refers

to the phenomenon in which expansion in real economic activities induces demand
for financial services; and the latter represents the case in which development in the
financial system fosters real economic growth. Indeed, different theoretical and empirical

U. J.  Afangideh

Journal of Economic and Monetary IntegrationVol. 9    No.1U.J. Afangideh

77



models exist to explain the relationship between financial development and economic
growth. This is due to diverse opinions held by economists on the role of  finance and
growth in terms of  which of  them causes the other.

Apart from the types of  financial development above, several models have been
identified in the literature to explain the role of  financial development in the economy.
These include the liberal, conservative, information asymmetry and neo-structuralist
models of  financial development.

For the particular case of  the Nigerian economy, this study adopts the liberal model

of  financial development. This is because Nigeria's financial system along with the
whole economy is tuned towards the direction of  a liberal economic system. In
particular, the financial system is positioned to contribute significantly towards growth
in general by acting as a source of  credits for investment. This is because Nigeria had
since the 1980s, adopted structural adjustment programme with financial liberalisation
as one of  its cardinal features. Its basic characteristics/assumptions are based on

McKinnon-Shaw framework. As a precondition, stabilisation policies were put in place
to ensure macroeconomic stability.

Our model derives from Nazmi (2005) which relates financial market deregulation and
deepening to capital accumulation. The consideration is for an economy which consists
of  four agents: households, firms, banks and the government. The household constitute

the workers and the owners. They are paid wages by firms as workers and as owners
are paid dividend by firms and banks. The household in this economy hold foreign
bonds and interest bearing demand deposits that they use for transaction purposes.
The international bond earns interest rate and demand deposits earn interest with the
provision that the international bond rate is greater than the demand deposit rate.
Firms borrow from banks to pay for imported capital goods that they use in conjunction

with hired labor for production. Banks collect interest on these loans and incur a cost
for obtaining financial information about firms.

The household is an infinitely-lived representative who is endowed with one unit of
time that can be used for either labor or leisure. Consumption and leisure are chosen
to maximize a lifetime utility function. Economic agents in this economy have access

to the international capital market where they can buy and sell bonds that pay interest.
The representative household holds his/her financial wealth in interest-bearing bonds

Journal of Economic and Monetary IntegrationVol. 9    No.1Vol. 9    No.1

78



and interest-bearing demand deposits. We assume that transactions are conducted by
using demand deposits (writing cheques) so that the household faces a demand deposit-
in-advance constraint. The representative household chooses consumption and leisure
subject to the deposit-in-advance constraint and the budget constraint to maximize its

objective. This results in the efficiency conditions.

A representative firm uses labor and capital to produce output according to a Cobb-
Douglas production function. The firm's financial wealth consists of  the firm's bond
holding and the amount it borrows from the bank. The firm is assumed to have
sufficient funds to pay for its labor cost but needs to finance its imported capital

externally. The representative firm imports k units of  capital at the domestic equivalent
price of  one per unit and borrows X=k from the bank to pay for it. The real interest
banks charge the representative firm is given as the difference between the lending
rate and the expected domestic inflation rate p. Setting domestic inflation equal to the
world inflation rate (p*) plus the depreciation rate (e) and assuming perfect capital
mobility and the Fisher identity for the real interest rate, we obtain the cost of  capital.

A representative firm chooses capital and labor to maximize the present value of
dividends.

A representative bank can sell and buy bonds at the international interest rate, it pays
interest to households for their demand deposits, and charges interest  on the loan
X=k it extends to firms. Furthermore, it faces a reserve requirement as a fraction of

demand deposits: The bank incurs a cost of  operation which consists of  a private
monitoring and information cost and a regulatory cost. The cost function is assumed
to be strictly decreasing and concave. These conditions ensure that (1) the marginal
cost of monitoring is declining in X, a requirement consistent with Acemoglu and
Zilibotti (1997) model of  increasing returns in monitoring and (2) regulation costs do
not push banks out of  business.

In the government model, fiscal and monetary authorities are consolidated into one
government which sets the reserve requirements, collects a fee from the banks equal
to the monitoring and regulatory cost which it distributes to households as a lump-
sum transfer payment. When government does this, it has the advantage of  making
the monitoring cost a private cost for the banks.

Journal of Economic and Monetary IntegrationVol. 9    No.1U.J. Afangideh

79



For equilibrium, the economy's flow constraint is obtained by adding the flow
constraints of  the four agents. Accordingly, as the banking sector develops (becomes
more efficient in monitoring firms) or as the regulatory cost is reduced, the production
process becomes more capital-intensive. The increased efficiency of  bank monitoring

or the reduced cost of  regulation and the resultant decline in the intermediation spread
serves as the proximate determinant of  increased capital-labor ratio. The model then
links a more developed financial system to reduced cost of  capital and increased
investment. This main postulate of  the model is tested in the next section where the
empirical analysis is carried out.

Empirical Model

Measuring financial development constitutes an important challenge to researchers in
their efforts to assess the impact of  financial intermediation on real economic activity.
The indicators of  financial development used in empirical studies can be classified
roughly in three broad categories: monetary aggregates, stock market indicators, and

structural and institutional indicators. The disaggregated variables for financial variables
used in the empirical model for this paper represent the monetary aggregates and
stock market indicators. Five equations are constructed based on economic theory
regarding the role of  finance and real sector performance, and the structure of  the
Nigerian economy, to examine the various issues that the paper seeks to address. Four
are stochastic while one is an identity. This will help us explain the relationships in the

model as well as the significance of  the variables included in it. These equations are as
follows:

Model of  Gross National Savings

 
it0 1i 2 i it 3 4 t 5

BDI  SM I  RGDP BLAFF
t t t

GNS RIRα α α α α α= + + + + + (1)

Equation (1) states that gross national saving in the economy is a function of  financial
development indicators, real interest rate, real gross national product and banking
sector lending to agriculture. The financial development indicators are mainly divided

into banking sector development indicators (BDI) and stock market development
indicators (SMI). The BDI is further disaggregated, for empirical convenience, into
private sector credit (PSC), liquid liabilities (M3) and total currency outside banks as a
ratio of  broad money (TCOB), all scaled by gross domestic product. The SMI consists
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of  stock market capitalisation (SMC), value traded ratio (VTR) and turn-over ratio
(TOR).

Generally, financial development is expected to have positive impact on saving

mobilization in the economy. However, depending on the measure of  the financial
development, a priori sign could be negative. This is the case with TCOB which is
used as an indicator of  efficiency in banking intermediation in Nigeria. However, it
has to be noted that it is actually a measure of  cash intensity in the economy.

The a priori expectations for equation (1) are as follows:

 
1 2 4 5 3, , , 0; 0
i i

α α α α α>< > ><

The coefficient for real interest rate is expected to be either positive or negative. This
is because a lower rate of  interest will induce private economic agents to undertake
investment activities at the lower levels of  interest rate. However, in an environment
characterised by severe financial repression as has been the case in developing countries
over the years, investment funds may not be readily available to potential investors. In

such a case, the only way to induce people to mobilise investment funds through
saving is high interest rate. This implies that the higher the inter

est rate offered by

financial intermediaries, the more the availability of  investment funds through savings
and hence the higher the level of  investment in agriculture. This is the premise of  the
argument of  Mckinnon-Shaw hypothesis which postulated a positive relationship
between financial liberalisation and real interest rate.

Model of  Banking Credit to Agriculture

Since financing constraint is one of  the problems in agricultural production, an efficient
banking sector should ensure the channelling of  funds to agricultural sector. We
therefore model bank lending to agriculture as follows:

 
0 1 2 3 4 5 t 6 tLR RGDP AGY  GNS  

t i it i it t t
BLAFF BDI SMIβ β β β β β β= + + + + + + (2)

Equation (2) holds that bank lending to agriculture in Nigeria is a function of  financial
development indicators, lending rate, real gross domestic product, agricultural output
and gross national saving. AGY is agricultural output while all other variables are as
previously described. The expected signs of  the variables are as follows:

 
1 2 4 5 6 3, , , , 0 0
i i

andβ β β β β βf fp
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The same argument for real interest rate above can still be advanced for lending rate in
equation (2).

Model of  Agricultural Investment

Investment in agriculture is likely to be influenced by the development of  the financial
system as well as cost and output of  agricultural production. The model is as follows:

 

titiiitit
AGYLRSMIBDIEAGEXP 43210

δδδδδ ++++=
(3)

Equation (3) states that investment in agriculture is a linear function of  financial

development, lending rate and agricultural output. The a priori expectations are as
follows:

This is because as the financial sector becomes more efficient, more saving will be
mobilized and this provides an opportunity for credit to be extended to provide
investment opportunities in the agricultural sub-sector.

Model of  Agricultural Output

Agricultural output should necessarily be the outcome of  economic activity, financial
development, credit to the sector and environmental influence like rainfall in Nigeria.
The model that shows these factors are as shown below:

The a priori expectations for equation (4) are as follows:

 

1 2 4 3, , 0 , 0

i i

and

δ δ δ δf p

 

0 1 2 3 4 5 6t i it i it t i t t
AGY BDI SMI RIR ATRFALL RGDP BLAFFη η η η η η η= + + + + + + (4)

 0,,,,, 654321 fηηηηηη
ii

Equation (4) takes the same modeling framework as the previous ones where all the
variables are as described before except that ATRFALL representing annual rainfall is

included to reflect the important role of  seasonal rainfall in influencing agricultural
output in Nigeria.

Real Gross Domestic Product

The real gross domestic product is just an identity which is always true and is made up
of  agricultural output, services and industrial sectors.

 
tttt

IYSYAGYRGDP ++= (5)
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It is clear from the above equations that there is an interdependent relationship among
the variables of  the model. This implies that the model is a system of  simultaneous
equations that will help us identify macroeconomic linkages between the endogenous
and exogenous variables. The intuition of  the model is the major determinant or

explanation of  the relationships that exist in it. The model emphasises the relationship
between financial development and agricultural performance in Nigeria. This is with
reference to savings mobilization in the economy, bank lending (credit) activities,
investment behaviour and output of  the agricultural sector as the channels through
which the relationships exist. This link exists through the interdependence or bi-lateral
linkages of  the endogenous variables with a feedback mechanism existing among them.

The significance of  the variables lies in the fact that they are included in the model
specification to reflect the main objective of  the study. This is particularly the case
with the financial development variables in order to show the various channels through
which they affect the endogenous variables. Other variables are also included to
showcase the particular Nigerian environment while others represent control variables.

Thus, this paper supports the use of  simultaneous rather than recursive model to
show the various interactions that exist among the variables of  the model. Accordingly,
the method of  model estimation would be based on system estimation technique that
simultaneously reflects the various relationships rather than the conventional ordinary
least square estimation procedure.

Finally, all the variables except those with negative values are specified in logarithms to
reduce the variations in the data for the purpose of  empirical estimation. This is to
enable us explain the coefficients as elasticities and to ensure that the variables are
unit-free. Thus, equations (1)-(4) are presented for empirical estimation. The
endogenous variables are LnGNS

t,
 LnBLAFF

t,
 LnEAGEXPt, LnAGY

t,
 and LnRGDP

t;

they are explained within the model; while LnBDI
it,
 LnSMC

it
, RIR

t,
 LnLR

t
 and

LnATRFALL are exogenous variables.

The use of  ordinary least squares (OLS) for estimation when the equation belongs to
a system of  simultaneous equations is inappropriate as the estimates will be biased
and inconsistent due to the existence of  simultaneous bias, that is, estimators do not

converge to their true population values no matter how large the sample size may be.
Thus, system estimation method is usually employed after due tests for unit roots are
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carried out. However, there is an exception to the above conclusion about the use of
OLS to estimate equations in a simultaneous equation model. In fact, there is one
situation whereby OLS can be appropriately applied even within the context of
simultaneous equations model to each equation separately. This is the case of  recursive,

triangular or causal models.

The paper also examines the time series properties of  the data by rigorously testing
for stationarity of  the series. Specifically, Augmented Dickey-Fuller (ADF) and Phillips-
Perron (PP) tests are carried out using E-views software, version 4.1.

ESTIMATION AND RESULTS

Unit root tests were carried out to evaluate the stationarity of  the variables. Tables 3
and 4 of  the appendix show the results for unit root tests based on Augmented Dickey-
Fuller (ADF) and Phillips-Perron (PP)31 respectively. The results from both tests show
similar outcomes for all the variables. Except for gross national savings (GNS),

investment in agriculture (eagexp) and real interest rate (RIR), all other variables are
not stationary at levels but are stationary after first differencing.

The fact that unit root tests have indicated that most of  the variables are non-stationary
is a necessary condition for carrying out cointegration tests. Time series variables
which are not stationary at levels could be stationary when their linear combinations

are considered and this implies the existence of  a linear long-run relationship among
the variables. Both Engle-Granger Two-Steps (EGTS) and Johansen Maximum
Likelihood approaches are adopted and their results are presented in Tables 3 and 5 of
the appendix. Table 5 of  the appendix shows the optimal lag length32 that was used in
the Johansen Maximum Likelihood cointegration test. The EGTS and Johansen
cointegration tests produce the same result for all the stochastic equations. This shows

that cointegration exists among the variables of  each of  the four behavioural equations
of  the model. The existence of  cointegration implies that the short-run dynamics of
each of  the dependent variables in the stochastic equations can be given an error
correction representation.

31 While the Dickey-Fuller class of  tests assumes that the residuals from the auxiliary regression are white noise,

    Phillips-Perron test does not make any assumption about the residuals.
32  Johansen cointegration test is very sensitive to appropriate lag length.
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Model Estimation Procedure and Interpretation

The results of  unit root tests and cointegration tests in the previous section show that
most of  the variables are non-stationary and that all the variables that make up each

of  the stochastic equations are cointegrated. Based on Granger representation theory,
the dynamics of  the four dependent variables are estimated using error correction
representations. Lags for both endogenous and exogenous variables as explanatory
variables play important roles in single equation estimation of  the short-run error
correction model to capture the dynamics of  the variables. This is however not the
case in simultaneous equation estimation procedure because the use of  lags of  the

variables will seriously hamper the results given the limited number of  observations.
This follows from the fact that a great deal of  degrees of  freedom will be lost in the
instrumental variable regression.

Accordingly, in modelling short-run dynamics of  the endogenous variables in error
correction context, we did not include the lags of  the variables. Moreover, no specific

theory was tested that required such specification. However, the lags of  the endogenous
variables are maintained to account for inertia in the dynamics of  the endogenous
variables, that is, the role played by previous values of  the endogenous variables in
determining the contemporaneous values of  the endogenous variables. The
parsimonious model was obtained by dropping all the variables with t-statistics less
than one. Other studies such as Olofin (1985); Ekpo, et al (2003) and Iyoha (2004)

have estimated macroeconometric models with lower coefficient values.

System Short-run Error Correction Result

The estimation of  the system of  equations using three stage least squares (3SLS) is
based on error correction model. This is sequel to the fact that we have established

unit roots in some of  the variables of  the stochastic equations as well as cointegration
amongst them. Thus, the system of  equations represents short-run analysis of  our
model. One-period lag of  the residuals from the cointegrating regressions are used as
error correction terms in the dynamic equations. The results for the four stochastic
equations are presented in Table 1 below.
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Table 3.1: Regression Results of System of Equations

1.  Dependent Variable: Real Gross National Savings (Lngns) 

Variable 
3SLS 
Coefficient t-statistic 

Constant 0.312 0.736 
   Lnsmc 0.649 1.181 
   Lnrgdp 3.446 3.776 
   Lnblaff 0.964 1.713 

Lngns(-1) 0.745 4.108 
ECM(-1) -0.923 -3.934 
R2 
Adj R2 
DW 

0.534 
0.450 
1.885 

2.  Dependent Variable: Real Bank Lending to Agriculture (? Lnblaff) 

Variable 
3SLS 
Coefficient t-statistic 

Constant 0.034 0.972 
   Lnpsc 1.334 6.229 
   Lnvtr -0.140 -2.047 
  Lnsmc 0.217 1.561 
  Lnrgdp 0.368 1.416 
  Lnblaff(-1) 0.218 2.176 
ECM(-) -0.862 -5.945 

R2 
Adj R2 
DW 

0.666 
0.592 
1.885 

3.Dependent Variable: Real Investment in Agriculture (Lneagexp) 

Variable 
3SLS 
Coefficient t-statistic 

Constant 0.066 0.372 
  Lntcob -1.354 -1.241 

  Lnsmc -0.707 -1.738 
  Lnlr -0.698 -1.602 
Lneagexp(-1) 0.986 6.014 
ECM(-1) -0.969 -3.966 
R2 
Adj R2 
DW 

0.481 
0.388 
2.063 

4. Dependent Variable: Real Output of Agricultural Sub-sector (? Lnagy) 

Variable 
3SLS 
Coefficient t-statistic 

Constant -0.092 -3.510 
  Lnm3 0.175 1.068 
  Lntor -0.052 -1.102 
Rir 0.007 5.022 

  Lnrgdp -1.155 -6.897 
  LnAtrfall 0.101 1.306 
  Lnblaff 0.256 -2.015 
ECM(-) -0.154 1.567 
R  

DW 

0.669 

2.058 
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The results of  gross national savings equation show that stock market capitalisation,
real income, bank lending to agriculture and gross national savings for the previous
period, all have positive effects on savings. Their coefficients are statistically significant.
We may therefore reasonably conclude that they are the determinants of  gross national

savings in Nigeria. 92.29 per cent of  any previous disequilibrium in the long-run gross
national savings relationship will be corrected in the current period.

The bank lending to agriculture equation indicates that domestic credit to the private
sector, stock market capitalisation, real income, previous period bank lending to agriculture,
all have direct and positive effects on bank lending to agriculture except value traded

ratio which has a direct but negative effect. The error correction term which has the
right sign and magnitude reveals that about 86.18% of  the deviation in long-run bank
lending to agriculture relationship is corrected in the contemporaneous period.

The investment in the agricultural sector equation reveals a direct but negative effect
between financial development indicators (ratio of  total currency outside banks to

broad money supply and stock market capitalisation) and bank lending rate. This effect
with the financial development indicators except total currency outside banks to broad
money is against a priori expectation and could be explained by the well known neglect
of  the agricultural sector by the various governments which manifested as Dutch
disease in the Nigerian economy from the early 1970s. A clear manifestation of  this
was the rural-urban migration in which resources were mopped-up from the rural

areas and deposited in urban areas. Young graduates migrated to the cities in search of
jobs with associated abandonment of  investment in agriculture. Previous period
investment in agriculture is positive and statistically significant. The error correction
coefficient shows that 96.85% of  the past disequilibrium in long-run investment in
agriculture is corrected within a year.

The agricultural sector output equation indicates direct and positive effect with liquid
liabilities, real interest rate and average total annual rainfall, but direct and negative
effect with turnover ratio, real income and total bank lending to agriculture. Again, the
above reason could be adduced for the surprisingly negative relationship between real
GDP and agricultural output. The perennial influx of  young school leavers to the
cities decimated the resources available for investment in agriculture in rural areas and

resulted in decline in overall agricultural output.
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Model Appraisal and Validation

To evaluate the reliability of  the forecasting ability of  the model, historical simulation
is carried out. This is because using evaluation criteria such as R2, adjusted R2 and

durbin Watson as indicated, is not appropriate since the model is estimated
simultaneously. In historical simulation, the extent to which the estimated model “tracks”
the economy is determined. This involves comparing the simulated values of  the
endogenous variables with the historical values. The starting point is to compare the
graphs of  the simulated and historical values. In addition to insight provided by the
graphs, series of  tests based on conventional statistics for macroeconomic evaluation

are done. This is shown in Table 2 by Theil's inequality coefficient and its decomposition
into bias, variance and covariance proportions as well as root mean square error (RMSE)
and correlation coefficient. The Theil's inequality coefficient always lies between zero
and one, where zero indicates a perfect fit and one otherwise. While bias proportion
tells us how far the mean of  the forecast is from the mean of  the actual series, the
variance proportion tells us how far the variation of  the forecast is from the variation

of  the actual series. The covariance proportion measures the remaining unsystematic
forecasting errors.33

In all the equations, the model performs well as Theil's inequality coefficients are
below one. The same holds for the bias proportions whose values are zero for all the
estimated equations and variance proportions whose values are very low. The values

for root mean square error are low for bank lending to agriculture at 0.176 and
agricultural output at 0.109. It is however 0.555 for investment in agriculture and
0.773 for gross national savings equations. However, it remains a better measure of
the simulation performance.34 Note that the most critical equation of  the model, the
agricultural sector output, has a low RMSE. This indeed is a good measure for our
model to be effectively used for forecasting. The correlation coefficient between the

simulated and the actual values for all the endogenous variables are all high except
investment in agriculture which remains at 0.52.

33  It should be noted that the bias, variance, and covariance proportions add up to one.
34  The root mean square simulation error though large would be a better measure of  the simulation performance

   (Pindyck and Rubinfeld, 1997).
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A model is generally considered a good predictor of  historical series when it returns
low values for both bias and variance proportions and high values for covariance
proportion. In addition, it must also have low RMSE and high correlation coefficients.
These indices (Table 2) have all shown that our model is good for forecasting and

policy simulation.

Table 2:  Model Appraisal Summary Statistics

 
Theil’s 
Inequality 
Coeffs. 

Theil’s Inequality Decomposition Root 
Mean 
Square 
Error 

Corr. 
Coeffs. 

B ias 
Proportion 
 

Variance 
Proportion 

Covariance 
Proportion 

Gross National 
Savings 

0 .451 0 .001 0.172 0.827 0 .773 0 .694 

Bank Lending to 
Agriculture 

0 .309 0 .000 0.050 0.950 0 .176 0 .975 

Investment in 
Agriculture 

0 .493 0 .000 0.209 0.791 0 .555 0 .526 

Agricultural 
Output 

0 .164 0 .000 0.082 0.918 0 .109 0 .991 

 
Note: Corr    = Correlation;   Coeffs = Coefficients
Source: Computed by the author

CONCLUSION

Some important policy lessons could be learnt from this paper. The empirical results
have identified gross national saving, bank lending to agriculture, investment in
agriculture and agricultural output as the various channels through which the financial
sector development influences the agricultural sector in Nigeria. Our model, based on
historical simulation results, is good enough for policy simulation in a counterfactual
framework, though policy simulation is not the focus of  this paper. Financial
development indicators have, in most cases, direct and indirect causal influence on
agricultural performance through gross national savings, bank lending to agriculture,
investment in agriculture and agricultural output. In Nigeria, agriculture is a critical
sector of  the economy in terms of  job creation, food security, and source of  industrial
raw materials. The empirical result has shown that bank lending to agriculture has a
positive and significant effect on real gross national saving and real output of  agricultural
sub-sector. Thus, the focus on agricultural investment as the financial sector develops
should be fundamental to the diversification drive of  successive governments in Nigeria.
In particular, bank lending to agriculture should be encouraged to further increase
agricultural output. The lesson here is that financial sector development enhances
agricultural performance in Nigeria.
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APPENDIX

     Table 3: Results of Unit Root Tests Using Augmented Dickey-Fuller

 
 
Variable 

Augmented Dickey Fuller Test 

 
Conclusion

One-Lag Model Two-Lag Model 

Drift 
Drift & 
Trend 

Drift 
Drift 
&Trend 

Lngns Level     -2.776 -3.006 -2.637 -2.821 I(0)

Lntor 
Level 0.235 -2.527 0.395 -1.708  

I(1)IstDiff -5.621** -5.776** -3.386* -3.747* 
rir         Level -3.599* -3.634* -3.182* -3.306 I(0)

Lnrgdp 
Level -1.936 -2.407 -1.899 -2.267  

I(1)1stDiff -4.340** -4.247* -3.679** -3.546 

Lnblaff 
Level -1.868 -2.246 -2.009 -2.650  

I(1)1stDiff -3.358* -3.363 -2.712 -2.685 

Lntcob 
Level -1.997 -1.938 -1.917 -1.875  

I(1)1stDiff -4.048** -3.985* -2.430 -2.362 

Lnvtr 
Level -0.955 -0.919 -1.062 -0.937  

I(1)1stDiff -4.118** -4.252* -2.876 -3.264 
Lnm3      Level  -1.371 -2.093 -1.371 -1.323 I(1)

1stDiff -4.565** -4.589** -4.565** -4.589** 
Lneagexp Level -3.111* -3.512 -1.788 -2.439 I(0)

 
Lnpsc 

Level -1.993 -1.824 -1.620 -1.492  
I(1)1stDiff -4.550** -4.530 -3.524* -3.666 

 
Lnsmc 

Level 0.248 -2.525 0.735 -2.729  
I(1)1stDiff -5.273** -5.781** -3.486* -3.915 

 
Lnlr 

Level -1.238 -1.515 -1.026 -1.214  
I(1)

1stDiff -5.708** -5.668 -3.147* -3.134 

 
Lnagy 

Level -0.480 -1.865 -0.203 -1.949  
I(1)1stDiff -3.257* -3.160 -2.678 -2.588 

 
Lnatrfall 

Level -0.428 -1.010 -0.879 -1.344  
I(1)1stDiff -3.797** -4.031* -2.750 -3.023 

                                         CRITICAL VALUES 
*(**) implies a rejection of the null hypothesis of non-stationarity at 5% and 1% 
respectively 
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Table 4:  UNIT ROOT TEST USING PHILLIPS-PERRON

 
Variable 

Phillips-Perron Test Statistic  
Conclusion

 With Drift With Drift and Trend 

Lngns Level -3.755** -4.097* I(0)

 
Lntor 

Level -0.126 -3.380  
I(1)1stDiff -8.768** -9.534** 

Rir Level -3.218* -3.219 I(0)
Lnrgdp Level -1.697 -2.174  

I(1)1stDiff -5.298** -5.208** 
Lnblaff Level -1.925 -2.464  

I(1)1stDiff -5.965** -5.974** 
Lntcobm2 Level -2.070 -2.034  

I(1)1stDiff -5.937** -5.862** 

Lnvtr Level -1.451 -1.411  
I(1)1stDiff -6.845** -7.053** 

 
Lnm3 

Level -1.555 -1.548  
I(1)1stDiff -4.559** -4.589** 

 
Lnpsc 

Level -1.884 -1.731  
I(1)1stDiff -5.588** -5.595** 

 
Lnsmc 

Level 0.090 -2.993  
I(1)1stDiff -8.497** -9.249** 

Lnlr Level -1.881 -3.289  
I(1)1stDiff -10.587** -10.526 

Lnagy Level -0.758 -2.054673  
I(1)1stDiff -4.892** -4.812** 

 
Lnatrfall 

Level -1.220 -1.657  
I(1)1stDiff -7.083** -7.346 

CRITICAL VALUES 
*(**) implies a rejection of the null hypothesis of non-stationarity at 5% and 1% 
respectively 
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Table 5: Detailed Johansen Cointegration Test

1. Real Gross National Savings 
Series: LNGNS LNPSC LNTCOBM2 
LNSMC LNRGDP RIR LNBLAFF 

Unrestricted Cointegration Rank Test 
 

Hypothesiz
ed 
No. of 
CE(s) 

Eigenvalue 

Trace 
Statistic 

5 Percent 
Critical 
Value 

None **  0.732724 135.1278 124.24 

At most 1  0.650762 90.26569  94.15 
At most 2  0.506890 54.49763  68.52 
At most 3  0.382870 30.45883  47.21 
At most 4  0.234512 14.04787  29.68 
At most 5  0.108642 4.961658  15.41 
At most 6  0.030449 1.051347   3.76 

 *(**) denotes rejection of the hypothesis at the 5%(1%) level 
 Trace test indicates 1 cointegrating equation(s) at both 5% and 1% levels
Hypothesiz
ed 
No. of 
CE(s) 

Eigenvalue Max 
Eigen 
Statistic 

5 Percent 
Critical 
Value 

None  0.732724 44.86211  45.28 
At most 1  0.650762 35.76806  39.37 
At most 2  0.506890 24.03880  33.46 

At most 3  0.382870 16.41096  27.07 
At most 4  0.234512 9.086215  20.97 
At most 5  0.108642 3.910311  14.07 
At most 6  0.030449 1.051347   3.76 
 *(**) denotes rejection of the hypothesis at the 5%(1%) level 
 Max-eigenvalue test indicates no cointegration at both 5% and 1% levels
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2. Bank Lending Behaviour to the Agricultural Sub-sector 
Series: LNBLAFF LNPSC LNVTR LNSMC LNR LNLR LNAGYLags interval (in 
first differences): 1 to 1 
Unrestricted Cointegration Rank Test 

Hypothesize
d 
No. of CE(s) 

   Eigenvalue Trace 
Statistic 

5 Percent 
Critical 
Value 

None *  0.747598  126.7315 124.24 
At most 1  0.471294  79.92262  94.15 

At most 2  0.448096  58.25367  68.52 
At most 3  0.394198  38.04474  47.21 
At most 4  0.290845  21.00388  29.68 
At most 5  0.175363  9.318739  15.41 
At most 6  0.078054  2.763147   3.76 

 *(**) denotes rejection of the hypothesis at the 5%(1%) level 
 Trace test indicates 1 cointegrating equation(s) at the 5% level 
 Trace test indicates no cointegration at the 1% level 

Hypothesize
d 
No. of CE(s) 

Eigenvalue Max-
Eigen 
Statistic 

5 Percent 
Critical 
Value 

None *  0.747598  46.80885  45.28 
At most 1  0.471294  21.66895  39.37 
At most 2  0.448096  20.20893  33.46 
At most 3  0.394198  17.04085  27.07 

At most 4  0.290845  11.68515  20.97 
At most 5  0.175363  6.555592  14.07 
At most 6  0.078054  2.763147   3.76 
*(**) denotes rejection of the hypothesis at the 5%(1%) level 
Max-eigenvalue test indicates 1 cointegrating equation(s) at the 5% level
Max-eigenvalue test indicates no cointegration at the 1% level 
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3. Real Capital Expenditure on Agricultural Sub- sector

 

Series: LNEAGEXP LNPSC LNTCOBM2 LNSMC LNLR LNAGY
Lags interval (in first differences): 1 to 2 
Unrestricted Cointegration Rank Test 

Hypothesized  Trace 5 Percent 1 Percent 
No. of CE(s) Eigenvalue Statistic Critical Value Critical Value 

None **  0.864091  170.3488  94.15 103.18 
At most 1 **  0.725982  104.4885  68.52  76.07 
At most 2 **  0.641734  61.76795  47.21  54.46 
At most 3  0.441038  27.89409  29.68  35.65 
At most 4  0.208520 8.698862  15.41  20.04 
At most 5  0.029313  0.981790   3.76   6.65 

 *(**) denotes rejection of the hypothesis at the 5%(1%) level 
 Trace test indicates 3 cointegrating equation(s) at both 5% and 1% levels 

Hypothesized  Max-Eigen 5 Percent 1 Percent 
No. of CE(s) Eigenvalue  Statistic Critical Value Critical Value 

None **  0.864091  65.86035  39.37  45.10 
At most 1 **  0.725982  42.72051  33.46  38.77 
At most 2 **  0.641734  3.87386  27.07  32.24 
At most 3  0.441038  19.19523  20.97  25.52 
At most 4  0.208520  7.717072  14.07  18.63 

At most 5  0.029313  0.981790   3.76   6.65 
 *(**) denotes rejection of the hypothesis at the 5%(1%) level 
 Max-eigenvalue test indicates 3 cointegrating equation(s) at both 5% and 1% levels 
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4. Real Output of Agricultural Sub-sector 
Series: LNAGY LNM3 LNTOR RIR 
LNRGDP LNATRFALL LNBLAFF 
Lags interval (in first differences): 1 to 1 
Unrestricted Cointegration Rank Test 
Hypothesize
d 

 Trace 5 Percent 

No. of CE(s) Eigenvalue Statistic Critical 
Value 

None **  0.811839  187.0855 124.24 
At most 1 **  0.748284  130.2899  94.15 
At most 2 **  0.602239  83.38851  68.52 
At most 3 *  0.491169  52.04375  47.21 
At most 4  0.398217  29.07203  29.68 

At most 5  0.275419  11.80483  15.41 
At most 6  0.024728  0.851331   3.76 
 *(**) denotes rejection of the hypothesis at the 5%(1%) level 
 Trace test indicates 4 cointegrating equation(s) at the 5% level 
 Trace test indicates 3 cointegrating equation(s) at the 1% level 
Hypothesize
d 

 Max-
Eigen 

5 Percent 

No. of CE(s) Eigenvalue Statistic Critical 
Value 

None **  0.811839  56.79559  45.28 
At most 1 **  0.748284  46.90137  39.37 
At most 2  0.602239  31.34476  33.46 
At most 3  0.491169  22.97172  27.07 
At most 4  0.398217  17.26719  20.97 

At most 5  0.275419  10.95350  14.07 
At most 6  0.024728  0.851331   3.76 
 *(**) denotes rejection of the hypothesis at the 5%(1%) level 
 Max-eigenvalue test indicates 2 cointegrating equation(s) at both 5% and 1% 
levels 
 *(**) denotes rejection of the hypothesis at the 5%(1%) level 
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