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ABSTRACT 

Different sectorial contributions to Nigeria Gross Domestic Product (GDP) between1960 

and 2008 over different political regimes were modeled using Time Series Cross-Sectional 

method. This will assist in evaluating the sectors that need improvement and the dangers of 

overdependence on oil. The effect of inflation on GDP was also incorporated in the model. The 

study showed that oil presently contributes to more than 80% of the real GDP while industry, 

building and construction are the least contributors. Diversification of economic activities for 

growth and employment is highly advocated. 
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INTRODUCTION 

Many studies have been carried out on Nigeria economy, using different statistical 

methods,  Christopher et al (1984), Olusegun (2008), Gisser et al(1986), Gunu (2010) all worked 

on the economy. This study will accommodate the aggregate Nigerian economy over different 

years (1960-2008). This period covers first republic (1960-1970), second republic (1971-1988) 

third republic (1989-2008). The first period was civilian regime, the second period was the 

combination of military and civilian regimes, and the third was the civilian regime. Between these 

periods, different governments and different policies aimed at improving and revitalizing the 

economy were evolved. In the first republic, (1960-1970) Nigerian economy was Agriculture, 

mining and industry based but immediately after her civil war, the economy changed to oil based. 

More than 80% of her GDP is accounted by oil (Bunu, 2010), but some areas such as agriculture, 

industry, building and construction, wholesale and retail trade, and services (transport, 

communication, Hotels, etc) also contribute to the national finance and development which is 

measured by the Gross Domestic Product (GDP). This work addresses the influence of changes in 

government, policies, and inflation over the period under study on GDP from the sources 

mentioned above. It will also try to compare performances of these cross-sections on GDP with the 

purpose of advising the government on the areas of economic improvement. Since there is no 
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information on segmented periods, dummies were created to represent information on these 

periods. To avoid collinearity in the formation of dummies for the three time regimes, only two 

dummies will be constructed. The first, from 1960 to 1970 will have 1 while other years will have 

zero. In the second dummy, years from 1971 to 1988 will have 1 while the rest will have zero. It 

will also look at the effect of serial correlation on GDP. Unit root tests for autocorrelation and the 

Fixed Effect Model (FEM) or Least Square Dummy Variables (LSDV) method will be employed 

in model building. Inferences and conclusions will be drawn from the results.  

APPLICATION OF PANEL DATA ANALYSIS. 

Panel data analysis is an increasingly popular form of longitudinal data analysis among 

social and behavioral science researchers. A panel is a cross-section or group of people who are 

surveyed periodically over a given time span. Panel methods will be summarized along with their 

related disadvantages and advantages.  

Panel data analysis is a method of studying a particular subject with multiple sites 

periodically observed over a definite time, be it behavior of firms, ministries, wages or 

characteristics of groups of people on health matters (Gujarati, 638). The analysis endows 

regression with both a spatial and temporal dimensions. The spatial dimension pertains to a set of 

cross-sectional units of observation while the temporal dimension pertains to periodic observations 

of a set of variables characterizing these cross-sectional units over time. Panel data logically looks 

like a Time Series Cross-Sectional data (TSCS). The difference is while panels have large number 

of cross-sections (N) usually between 5-100 and few time periods (T), TSCS has reasonable sized 

time (T) usually between 20-50 and not very large N (Nathaniel, 2009). In panel data, asymptotic 

are in N, while T is fixed while in TSCS data, asymptotic are in T while N is fixed. 

Panel data set generally include sequential blocks or cross-sections of data, within each of 

which resides a time series. It relates cross-sectional data over time, explicitly takes heterogeneity 

into account. It gives more informative data, more variability, less collinearity, helps to study 

dynamics of change, detect and measure effects and enables us to study complicated behavioral 

models. 

THE MODELS 

Basically, there are three types of models for time series cross-sectional data. These are;  

i. The constant coefficient models: This model has constant coefficients, referring to both 

intercepts and slopes. In the event that there is neither significant cross-section nor significant 

temporal effects, we could pool all of the data and run an ordinary least square regression. 

ii. The fixed effect model: These have constant slopes but intercepts that are different according 

to cross-sections or constant slopes but intercepts that differ according to time or both 

intercepts and coefficients vary according to time and space. 
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iii. The random effect models: This models a regression with random constant term. This is a 
function of the mean plus the random error. 

One of the disadvantages of fixed effect model is there could easily be cross-sectional 

specific heteroscedasticity or autocorrelation over time that would further plague the estimation 

(Nwaosu et al, 2011). 

MODEL SPECIFICATION AND PARAMETER ESTIMATION IN FIX ED EFFECT 

MODEL 

The class of models that can be estimated using pool estimation, can be written as 

         1 2 2 3 3 1 1it i i i it it itY D D CPIα α α β µ= + + + +               1.              

                           

Where Yit (D(GDPit – GDPit-1)) is the dependent variable (differenced GDP) and D2 and D3 are 

dummy variables for 1960-1970 and 1971-1988 respectively. αi and β1it are differential intercept 

coefficients and regressor parameters for i = 1, 2, …, N cross sectional units. Each cross section 

unit is observed for dates periods t = 1, 2, …, T. We can view these data as a set of cross section 

specific regressions so that we have N cross sectional equations: This can be simply be written as 

                     Yi = αi + Xiβi + ui     2.          

With T observations stacked on top of one another. These stacked observations can be represented 
by, 

                     Y = α + Xβ + ε     3.  

Where α, β and X incorporate any restrictions on the parameters between cross sectional units. 

For details of parameter estimations, see (Richard et al, 2003; Terence et al, 2008). 

The residual error covariance matrix for this set of equations is given by:    

Ω = E(εε’)  = E 
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The basic specification treats the pool specification as a system of equations and estimates the 

model using ordinary least square (OLS) method. This specification is appropriate when the 

residuals are contemporaneously uncorrelated, and time-period and cross-section homoscedastic.  

  TN II ⊗=Ω 2σ       (5) 

The coefficients and their covariances are estimated using the usual OLS techniques applied to the 

stacked model. 

FIXED EFFECT 

 The fixed effect estimator allows αi to differ across units by estimating different constants for each 

cross-section. This is computed by subtracting the “within” means from each variable and 

estimating OLS using the transformed data: 

   )()( εεβ −+−=− iiiii xxyy    (6) 

where ∑ ∑==∑−
t t ittitiitti NandNxxNyy /,/,/ εε     

The coefficient covariance matrix estimates are given by the usual OLS covariance formular 

applied to the mean differenced model given by: 

   1'2 )(ˆ)var( −= XXb wFE σ     (7) 

where X  represents the mean differenced X and  
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where FEFE εε '  is the SSR from the fixed effects model. If the pool is unbalanced, NT is replaced 

by the total number of observations excluding missing values. The fixed effects are computed with 

the formular; 

  ∑ −=
t FEiii Nbxy /)(ˆ 'α      (8) 
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Standard errors are obtained from a re-estimated model with no intercept. We note that estimating 

the cross-section specific constant regression model with a large number of cross-section units is 

time consuming, and may result in estimates that are less accurate than those obtained using the 

fixed-effects option. 

WEIGHTING 

A cross-section weighted regression is appropriate when residuals are cross-section 

heteroscedastic and contemporaneously uncorrelated. If this happens then; 
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The estimated variances are computed as: 
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Where itŷ  are the OLS fitted values. The estimated coefficients values and covariance matrix are 

given by the standard generalized least square (GLS) estimator. When the residuals are both cross-

section heteroscedastic and contemporaneously correlated, the seemingly unrelated regression 

(SUR) method otherwise known as the Parks estimator which is given by: 
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Where ∑ is the symmetric matrix of contemporaneous correlations, is employed with typical 

elements, )( jtijij E εεσ =  which is assumed constant across T. In this work, we are going to 

employ the standard generalized least square method 
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UNIT ROOTS AND STATIONARITY 

Consider the general nth order data generating process (DGP) given by: 

tptpttt uyyyy ++++= −−− ψψψ ...2211      (12) 

To simplify the notation, all the yi-1 can be collected on the left side of the left-hand side in a single 

term: 

 Ψ(L)yi = ui       (13) 

where  Ψ(L) is the polynomial lag operator 1-ψ1L – ψ2L
2 - …- ψpL

p  by forming the characteristic 

equation (1-ψ1L – ψ2L
2 - …- ψpL

p = 0), we see that if the roots of this equation are all greater than 

unity in absolute value (noting that the roots might be complex and thus their moduli must be 

greater than (|1 |2), then yt is stationary. In testing for a unit root, we begin by considering the 

simplest case of a zero mean AR(1) process with normal innovations: 

   yt = φxt-1 + at    t = 1, 2, …, T  (14) 

where at ~NID(0, σ2) and x0 = 0. The OLS estimate of φ is given by 
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and, from the algebra of OLS, we have, 
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If the true value of φ is less than one in absolute value, then, from Hamilton (1994), 

)ˆ( φφ −TT ~a N (0, σ2E(x2
t-1)
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It follows that )ˆ( φφ −TT ~aN (0, (1-ф2)) from which hypothesis tests concerning ф may be 

constructed. Dickey-Fuller (1979) postulated the following hypothesis: 
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H0: ρ = 1 i.e. the series is non stationary versus 

H1: ρ < 1. Since when ρ > 1, the series is explosive such alternative is not necessary. 

The null hypothesis of a unit root is rejected against the one-sided alternative if the F-statistic is 

less than (lies to the left of) the critical region. These topics are adequately treated in Dickey and 

Fuller (1979), MacKinnon (1991) and Fuller (1976). 

DATA COLLECTION 

Data for this work was collected from Central Bank of Nigeria Statistical Bulletin, 50 

years special anniversary edition. The data is the GDP at (various base years) Constant Basic 

Prices (otherwise known as the real GDP) equals GDP at (various base years) Market Prices less 

indirect taxes net of subsidies. 

RESULTS 

The estimation and analysis of the model involved series of procedures. The work started 

by plotting line graphs of GDP’s from the cross-sections as this will enable us to detect or 

otherwise, the presence of trend and enable appropriate model procedure. Figures 1 and 2 

indicated that means from cross-sections are not constants which depict the presence of non-

stationarity. 

As with most macroeconomic variables all GDP’s from the cross-sections are non-

stationary, then Augmented Dickey-Fuller (ADF) unit roots tests (Table 1) are carried out to 

confirm this. 

The tests show that GDP’s are non-stationary at 5% level of significance while 

stationarity was achieved at order 1 (I(1)) except that from service that is significant at 10% level, 

while 

Table -1 Augmented Dickey-Fuller Unit Root Test 

Cross-Sectional 

Variables ADF Statistics Critical Values       Order of Integration 

GDP_AGRIC -3.8655 -2.9256  I(1) 

GDP_BUIL -5.7678 -3.5088  I(1) 

GDP_INDU -4.7341 -3.5088  I(1) 
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GDP_OIL -3.4739 -2.9241  I(1) 

GDP_SERV -3. 1939 -3.1840*signif  I(1) 

GDP_WHOL -6.9698 -3.5088  I(1) 

CPI -3.7031 -1.9483  I(2)     

Source: Computed by the author   (* significant at 10%) 

CPI is stationary at order 2. Co-integration test (Table, 2) was carried out between CPI 

and cross-sectional variables.  The results show that there are two integrating equations for the 

cross-sectional variables and CPI. 

Table- 2   Johansen Cointegration Test 

Variables Eigenvalues     LR 5% 1% Hypothesis 

GDP_Agric/CPI 0.4104 43.4256 15.41 20.04 None** 

 0.3402 19.1254 3.76 6.05 At most 1** 

GDP_Build/CPI 0.4433 47.1556 15.41 20.04 None** 

 0.3556 20.2111 3.76 6.05 At Most 1** 

GDP_Indus/CPI 0.4037 42.9282 15.41 20.04 None** 

 0.3405 19.1412 3.76 6.05 At Most 1** 

GDP_Oil/CPI 0.5306 53.2932 15.41 20.04 None** 

 0.3312 18.5030 3.76 6.05 At Most 1** 

GDP_Serv/CPI 0.3576 35.4398 15.41 20.04 None** 

 0.2796 15.0845 3.76 6.05 At Most 1** 

GDP_Whol/CPI 0.5834 59.9262 15.41 20.04 None** 

 0.3477 19.6471 3.76 6.05 At Most 1** 

** denotes rejection of the hypothesis at 1% significance level 
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LR Test indicate 2 cointegrating equations at 5%  

Source: computed by the author 

Also pair wise Grangers Causality tests (Table 3) were carried out between CPI and 

cross-sectional variables and the result show that CPI Granger causes GDP Agriculture at 5%, 

Industry at 5%, Oil at 1%, Services at 1% in one way relationship, while Whole sale is in a two 

way relationship at 5% and 1% respectively. This implies that CPI significant influence on GDP. 

But Building has no relationship with CPI as the test was not statistically significant. 

Table 3.   Granger Causality Test 

Null Hypothesis No of Obs.     F    P    

CPI does not granger cause GDP_Agric 48 4.8702 0.0325* 

GDP_Agri does not granger cause CPI 48 3.8090 0.0522 

CPI does not granger cause GDP_Buil 48 0.0173 0.8961 

GDP_Buil does not granger cause CPI 48 2.6778 0.1087 

CPI does not granger cause GDP_Indu 48 5.9763 0.0185* 

GDP_Indu does not granger cause CPI 48 1.8337 0.1825 

CPI does not granger cause GDP_Oil 48 11.4939 0.0015** 

GDP_Oil does not granger cause CPI 48 2.5056 0.1204 

CPI does not granger cause GDP_Serv 48 12.1350 0.0011** 

GDP_Serv does not granger cause CPI 48 2.7368 0.1050 

CPI does not granger cause GDP_Whol 48 26.1618 0.00033** 

GDP_Whol does not granger cause CPI 48 4.8741 0.0324* 

 *(**) Test is significant at 5%(1%) respectively  

Source: computed by the author 
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The result of the panel analysis (Appendix 1) which is summarized in Table 4 shows that 

between 1960-1960; Agriculture was leading in GDP contribution followed by building with oil on 

the third position. It is worthy to note that this was the era of groundnut pyramid of Northern 

Nigeria, the cocoa of the West and the palm oil of the Eastern Nigeria which were the main 

commodity exports in Nigeria and thus the main GDP earners.  This trend was also maintained up 

to 1978 but on the average contributed greater than other sectors of the economy, followed by 

Services (which was one of least contributors during the first republic), then oil. Between the 

periods 1989-2008, Oil became almost the sole contributor of GDP and also show that Nigeria 

economy is oil based. The point to note here is that Industry has been the least contributor as the 

situation deteriorated between 1989 and 2008 and this is an indication of dead industries in Nigeria 

and evidence of Government’s efforts in this sector of the economy.  

Table- 4    Average Gdp (Millions Of �) From 1960-2008 

Cross-Section  1960-1970 1970-1988 1989-2008 

Agriculture  227.11 4149.49 9720.04 

Building  65.67 373.44 2524.78 

Industry  9.84 198.99 219.96 

Oil  53.17 1690.73 485027.98 

Services  18.67 1820.41 3538.64 

Whole Sales  43.8 1088.22 3998.03 

Source: Computed by the author. 

Services improved over the years most especially between 1988 and 2008. It is on record 

that within this period government made tremendous efforts in areas of communication, hotels and 

real estate development and lots of reform in finance and insurance sectors. Between 1988-2008, 

Agriculture picked up very well showing governments aggressive pursuit in Agricultural 

revolution. 
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CONCLUSIONS 

This study concluded from the findings that CPI has significant influence on GDP 

contribution by different sectors of the economy. Evidence also show that Nigerian economy is 

presently oil based. Nigeria is rich in mineral resources apart from oil; there are untapped 

resources from building and construction whole sale and retail services. Since GDP is a key 

macroeconomic policy target, and oil is vulnerable to unpredictable external shocks (Gunu, 2010), 

the economy should be diversified. 
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14. APPENDIX 

 

MODEL 

D(GDP_AGRI) = 9720.04361 + 8.4564125*CPI - 9492.936436*DUM1 - 5570.560356*DUM2 

D(GDP_BUIL) = 2524.27861 + 8.4564125*CPI - 2458.611436*DUM1 + 2150.843532*DUM2 

D(GDP_INDU)= -219.9563898 + 8.4564125*CPI + 229.2935637*DUM1 + 418.9451992*DUM2 

D(GDP_OIL) = 485027.9786 + 8.4564125*CPI - 484974.8114*DUM1 - 483337.2454*DUM2 

D(GDP_SERV) = 3538.63861 + 8.4564125*CPI - 3519.971436*DUM1 - 1718.227579*DUM2 

D(GDP_WHOL) = 3998.03361 + 8.4564125*CPI - 3954.226436*DUM1 - 2909.811468*DUM2 

Total panel (balanced) observations: 288 

Convergence achieved after 8 iteration(s) 

White Heteroskedasticity-Consistent Standard Errors & Covariance 
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Variable Coefficient Std. Error t-Statistic Prob.   

CPI 8.456413 0.048608 173.9724 0.0000 

_AGRI--DUM1 -9692.936 189.0661 -51.26745 0.0000 

_BUIL--DUM1 -2458.611 125.4458 -19.59899 0.0000 

_INDU--DUM1 229.2936 3.654775 62.73807 0.0000 

_OIL--DUM1 -484974.8 421921.5 -1.149443 0.2514 

_SERV--DUM1 -3519.971 33.43734 -105.2707 0.0000 

_WHOL--DUM1 -3954.226 626.8838 -6.307751 0.0000 

_AGRI--DUM2 -5570.560 253.6226 -21.96397 0.0000 

_BUIL--DUM2 2150.844 304.0036 7.075060 0.0000 

_INDU--DUM2 418.9452 3.939184 106.3533 0.0000 

_OIL--DUM2 -483337.2 421932.9 -1.145531 0.2530 

_SERV--DUM2 -1718.228 45.42985 -37.82155 0.0000 

_WHOL--DUM2 -2909.811 632.9353 -4.597329 0.0000 

Fixed Effects     

_AGRI—C 9720.044    

_BUIL—C 2524.279    

_INDU—C -219.9564    

_OIL—C 485028.0    

_SERV—C 3538.639    

_WHOL—C 3998.034    

Weighted Statistics     

R-squared 0.113158     Mean dependent var 68369.01 

Adjusted R-squared 0.053816     S.D. dependent var 211610.6 

S.E. of regression 205837.9     Sum squared resid 1.14E+13 

Log likelihood -3147.691     F-statistic 2.860304 

Durbin-Watson stat 2.044550     Prob(F-statistic) 0.001005 

Unweighted Statistics     

R-squared 0.276426     Mean dependent var 36169.71 

Adjusted R-squared 0.228009     S.D. dependent var 234271.3 

S.E. of regression 205837.9     Sum squared resid 1.14E+13 

Durbin-Watson stat 1.275822    

 


