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SUPPLY RESPONSIVENESS OF NIGERIAN FISHERIES TO PRICE AND POLICY 1 

FACTORS FROM 1971-2010 2 

 3 

 4 

Abstract  5 

In this study the long run and short run supply responsiveness of Nigerian fisheries sector to 6 

price and policy variables for the 1971 to 2010 period were estimated using the bounds 7 

testing approach to cointegration. The goal was to present policy makers with empirical 8 

evidence of the viability of economic policies. The work was undertaken using time series 9 

data on fish production from 1971-2010. These data were obtained from the Federal 10 

Department of Fisheries, National Bureau of Statistics, Central Bank of Nigeria and the FAO. 11 

Results show that fish supply was generally inelastic to price and policy variables in both 12 

long and short run implying that although prices and policy variables are important, they 13 

have not elicited the desired change for the fisheries subsector. Proper policy mix to support 14 

price initiatives, like provision of more loans, and increased productivity through training as 15 

well as access to modern equipments may provoke greater elasticities. 16 

Key words: Supply, Responsiveness, Fisheries, Price, Policy, elasticities. 17 

 18 

1. Introduction 19 

The Food and Agriculture Organization (FAO) has recommended daily per capita animal 20 

protein of 35g. On the average however, a Nigerian consumes less than 9g in a day. This is in 21 

spite of her enormous fisheries resources which confer on her capacity for producing cheap 22 

animal protein. Poor exploitation of these resources has led to low level of fish production 23 

and consumption. Over time, world average consumption of per head has been increasing 24 

while Nigerian per capita consumption has been declining (figure 1). 25 

 26 
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 27 

Figure 1: World and Nigerian per capita fish consumption by year 28 

Source: Constructed from FAO and Nigerian Federal Department of Fisheries data 29 

Per capita production has been unsatisfactory and, has until recent times been unsteady 30 

(Figure 2) 31 

 32 

Figure 2: Trend in per capita fish production over time. 33 

Source: Constructed from miscellaneous data source 34 
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In fisheries deficient countries where both social and economic concerns often dominate, 35 

intelligent policy making requires an adequate understanding of both economic and human 36 

factors. This understanding takes into consideration the economic structure and dynamics of 37 

the fishery system on one hand, and the role of social, cultural, institutional and political 38 

aspect on the other [1]. This is imperative for attaining sustainable sufficiency and it is based 39 

on an understanding of the outcomes of previous policy interventions. Investigation into the 40 

outcomes of past intervention is the basis for supply response analysis. Supply response 41 

analysis seeks to determine long run and short run responsiveness of production to price and 42 

policy factors.  43 

The Nigerian fisheries sector provides means of livelihood to 26.5 million people. Its 44 

contribution to agricultural sector proportion of the GDP is 4%. Nigerian fish exports include 45 

mainly shrimps (86%) while her imports include mainly canned, stock, frozen fish. Foreign 46 

exchange from shrimps between 1993 and 2002 was 275.85million Naira, while the import 47 

bill stood at 2.18 million Naira for the same period [2]. The exchange rate at this period 48 

ranged between 1USD=22 Naira and 1USD=122 Naira. 49 

In 1971 demand for fish was 463,593 metric ton while the supply was 409,537 metric ton. In 50 

1975 the demand rose to 580,422 metric ton while the supply was 466,236 metric tons. By 51 

2007, the demand was estimated at 2.66 million tons while domestic production was 0.6354 52 

million tons. The percentage of demand met by domestic supply was 88.3%, 80.3% and 53 

23.9% in 1971, 1980 and 2007 respectively, showing a scenario of steady rise in deficit. The 54 

resulting massive importation has brought pressure to bear on her hard earned foreign 55 

reserves. According to [3] Fish is one of the topmost 4 items of food import in Nigeria, 56 

gulping N105 billion 2005 (1USD=132.15 Naira).                                                          57 

The Nigerian fisheries sector exists in a paradox. Nigeria has enormous resources for fish 58 

production:  a continental shell area of 37,934Km2, coastal area length of 853Km, an 59 

exclusive zone of 210,900 Km2 [4], inland water surface area of 14 million ha and 1.7 million 60 

ha of land available for aquaculture [5], with an existing pond area of 60,000 ha conferring 61 

on aquaculture an estimated potential of 2.5 million metric tons [6]. 62 
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Despite these potentials, the demand–supply gap has persisted. The demand-supply gap for 63 

fish protein in 2007 was partly augmented by importation of about 740,000 tons of frozen 64 

fish valued at 594.4 million USA Dollars [6]. Furthermore, the sector’s contribution to entire 65 

GDP is a paltry 1%. Again, the sector exists with a lot of trade imbalances [2], leading to the 66 

loss of huge amount of foreign exchange. For instance, while total import as at 2007 was 67 

0.74 million metric tons valued at USD 594.4 million, total shrimp export at same period was 68 

0.005 million metric tons valued at USD38.3 million [6]. As at 2007, 1USD=125.83 Naira. 69 

Due to the foregoing, policy makers have overtime, applied varying degrees of incentives to 70 

spur production. These strategies are based on the prevailing policy era. This macroeconomic 71 

policy era dictated by the prevailing political climate. The era before the structural 72 

adjustments programme (SAP) i.e (1960-1985) witnessed mild policy intervention like 73 

provision of inputs and extension services and provision of loan among others [7]. The SAP 74 

era however witnessed a drastic policy environment including trade liberalization and 75 

commercialization [8].  One of the key aims of the policy was to provide opportunities for 76 

farmers to take advantage of the world prices. It was envisaged that dealing directly with 77 

consumers in the international market (instead of through the marketing boards) will enhance 78 

the competitiveness and production capacities of Nigerian agricultural producers. 79 

The response of fish production to previous policies needs to be understood. This concept is 80 

important in that if the production of the commodity is econometrically elastic to a policy 81 

variable, it implies that such a variable is important in influencing production outcomes. 82 

Works on supply responses in Nigeria have so far been biased towards the crop sub-sector of 83 

agriculture [9, 10, 11, 12, 13]. A Study by [14] on supply response of agricultural 84 

commodities including the fisheries sector was captured within Nerlovian adjustment 85 

framework which has long been faulted [15]. The study by [14] is also outdated- i.e it was 86 

conducted over 15 years ago. There is therefore the need to conduct an up-to-date study to 87 

examine the long run and short run responsiveness of the fisheries sector to price and policy 88 

variables bearing in mind recent econometric developments. The aim is to present policy 89 

makers with empirical evidence of the viability of previous fisheries related policies.  90 

 91 
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2. Literature Review  92 

Supply response modeling has its underpinning in the theory of the firm. The commonly used 93 

approach for analyzing the firm’s problem from the output perspective assumes that 94 

optimization has already been made in the input space and that the firm uses the least cost 95 

combination for the production of any level of output.  96 

The least cost approach is plausible because producers will want to produce a given output 97 

with minimum cost outlay rather they try to directly optimize production in the output space 98 

by equating marginal factor productivity to marginal factor cost [15]. This is because, 99 

farmers are only aware of what they pay for input and generally do not have an idea of the 100 

marginal productivities of inputs. From the theory of firm, a profit maximizing firm produces 101 

output up to a point where it equates its marginal revenue to its marginal cost. Since 102 

producers are generally price takers, profit maximization behavior equates marginal cost to 103 

price.  As such, a firm’s supply function is simply its cost function.  104 

Therefore supply can be expressed as the inverse of the Mc function. This implies that since 105 

the producer is a price taker in agriculture, he must pay attention to the prevailing price in his 106 

production plan [16]. A key conclusion from the theory of the firm therefore is that price is 107 

the most important determinant of supply.  108 

Supply response in agriculture owes much to the serial work of Marc Nerlove in the United 109 

States, see [17]. Nerlovian model has been criticized for it obvious econometric defects [18] 110 

but has been applied to Nigerian agriculture [11,13,14].  Alternatives to the Nerlovian model 111 

have been applied [10,12,15].  112 

Such alternative models are based on cointegration and error correction. Based on the 113 

Augmented Dickey fuller test, [12] has applied this methodology to the responsiveness of 114 

sorghum production in Nigeria. A possible problem with this cointegration analysis in this 115 

framework is reverse causality which, if not taken care of, could lead to biased elasticity 116 

estimates. This is always the case with single equation time series estimation.   117 

This problem led to the employment of a more recent cointegration technique. The most 118 

widely used method of the single equation approach to cointegration is the Engel-Granger 2 119 
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step procedure. This procedure has been applied to the Cameroonian rice industry [19]. This 120 

procedure however ignores the short run dynamics in the process of estimating the 121 

cointegration vector, leading to bias in the long run relationship. 122 

To mitigate the above, [20] proposed an Autoregressive Distributive Lag (ARDL) model. 123 

The shortcoming with this model is that the parameter estimates are only asymptotically 124 

efficient when weak exogeneity of regressors is assumed. But reasons are that prices, as has 125 

been shown in [15] may not be weakly exogenous. In addition, this ARDL framework 126 

assumes the existence of only one cointegrating equation. This casts doubt on the efficiency 127 

of the estimates in the event where there is more than one cointegrating equation. 128 

The Johansen estimation procedure succeeds in correcting this shortcoming but it creates 129 

another estimation problem by assuming that the order of cointegration is the same for all 130 

variables and known with certainty. This assumption is also common to the Engel Granger 131 

procedure and it is problematic because the unit root test has a low power in prescribing the 132 

order of cointegration with certainty. This approach was applied by [21] in their investigation 133 

of agricultural responses to price and exchange rate in Nigeria and [22] in an analysis of 134 

rubber supply response in Nigeria. 135 

An ARDL method to cointegration which tackles some of the above issues has been 136 

proposed by [23]. Its ability lies in the following properties: first, it captures the both the 137 

short run and long run dynamics when testing for the existence of cointegration. Second, it 138 

permits the estimation of cointegration even when variables are not integrated in the same 139 

order, thereby eliminating the need for cointegration test. Third, it offers straightforward test 140 

for existence of a single (unique) cointegrating vector rather than assuming that there is only 141 

one. Four, it takes into account the possibility of reverse causality thus ensuring the validity 142 

of parameters estimated. This procedure has been applied by [15] to Zimbabwean agriculture 143 

and [10] to Nigerian rice production. 144 

3. Methodology 145 

 Empirically, the relationship between fish supply and its determinants is modeled in implicit 146 

form as 147 
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Qfsht =f(X i),……………………………………………….1 148 

where (Xi) represents the independent variables 149 

Explicitly, this relationship is defined as 150 

Qfsht =α + β1prcfsht + β2prcmt t + β3exrt + β4lont + β5Area + β6tempt + β7SAP +et…..2 151 

Where: Qfsht  is the quantity of fish produced in year t (tons), prcfsht is the real price of fish 152 

per kg (N), prcmtt represents the real average price of livestock (meat)per kg (N) while exrt is 153 

the exchange rate (relative to the American dollar i.e. (N/USD). lont stands for the volume of 154 

loan granted to the fishery subsector (‘000 N), Area is the area of fishing activities proxied 155 

by number of artisanal fishermen, tempt represents average yearly temperature (OC) while 156 

SAP is a dummy for SAP (0 in period1, 1 in period II and 2 in period III); α =the intercept, βi 157 

are the coefficients of the regressors and et  is the disturbance term. Data were sourced from 158 

FAO, Central Bank of Nigeria, National Bureau of Statistics, Federal Department of Fisheries and the 159 

Nigerian Meteorological Agency. This data were obtained in their raw forms but analysed in their 160 

natural logarithm state 161 

The dummy variable SAP was included to capture the effect of institutional/market reforms 162 

during the structural adjustment programme era. It was also include to serve as proxy for data 163 

on infrastructural development, technological advance, resources mobilized for research and 164 

extension as data on these variables are hard to obtain in a third world country [10].  165 

This study adopted the Pesaran et al. (2001) approach to the bounds testing procedure by a 166 

general VAR in the order of p as in equation 3. 167 

Gt = α +βt +∑ π 
�
��� Gt-1 +e            ………………………..3 168 

 Where t is time=1,2,3…..T 169 

Where G is the dependent variable, α is the vector of intercept, β is the coefficient of trend 170 

variable, π is the coefficient of the lagged form of the dependent variable  171 
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 Pesaran et al. (2001) further derived vector equilibrium correction model by differencing the 172 

dependent variable and introducing another independent variable by simply differencing Gt-1. 173 

∆Gt=α+βt+∑ π 
�
��� Gt-1+ψ∆Gt-1 +e………………………….4       174 

Where ∆ is the difference operator (as in ∆Gt = Gt+1 - Gt) and ψ is the coefficient of the 175 

differenced lagged form of the dependent variable while � and ψ contain the long run 176 

multiplier and the short run dynamics coefficients of the VECM. Based on the assumption of 177 

a unique cointegrating relationship among the variables, the VECM is modeled as shown in 178 

equation 5. 179 

∆Gt = α +βt +πGt-1 + ΩX t-1 + ∑  
�
��� ψ∆Gt-1 + ∑���

��� ϐ∆Xt-1 + et……….5  180 

Where Ω and ϐ are the coef�icients of lagged and differenced lag form of the explanatory 181 

variables Xi respectively and all other parameters are as previously defined. Based on the 182 

above, the conditional VECM for the study was specified as shown in equation 6 183 

∆LnQfsht =α + ώ1LnQfsht-1+ώ2 Lnprcfsht-1 + ώ3 Lnprcmtt-1 +ώ4 Lnexrt-1   + ώ5Lnlont-1+ώ6 184 

LnAreat-1 + ώ7Lntempt-1+ώ8SAP +∑ .
�
���ϖ1∆LnQfsht-1 +∑ .

�
���ϖ2∆Lnprcfsht-185 

1+∑ .
�
���ϖ3∆Lnprcmtt-1+∑ .

�
���ϖ4∆Lnexrt-1+∑ .

�
���ϖ5∆Lnlont-1+∑ .

�
���ϖ6∆LnAreat-186 

1+∑ .
�
���ϖ7Lntempt-1+ ∑ .

�
���ϖ8∆SAPt-1………………….6 187 

Where all other variables are as defined, ώi and ϖi are vectors of the long run multipliers and 188 

the short run dynamics coefficients respectively and Ln represents the natural logarithm. 189 

 The first step in testing the cointegration relationship between fish supply and its 190 

explanatory variables was to estimate equation 6. All independent variables are also in turn 191 
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used as the dependent variables to estimate other equations in which cases Qfsh is used as 192 

one of the independent variables. The null hypothesis is stated as 193 

  Ho=ώ2=ώ3=ώ4 =ώ5 =ώ6 =ώ7=ώ8=0…………………………………7 194 

 The F ratio estimates obtained from the equations were compared with the critical values 195 

provided by Pesaran et al. (2001) for case of intercept without trend; for K=7, where K= 196 

number of regressors+1. Then, based on the existence of a unique long run relationship found 197 

among the variables of interest when the QFsht was the dependent variable, the long run 198 

(static) model for fish output equation (2) was estimated. Following the extraction of the 199 

residuals, the ECM was cast in the ARDL frame work to estimate the short run elasticities. 200 

In the last step, the short run elasticities associated with the long run estimates were obtained 201 

by including the error term in an ECM cast in the ARDL  (1,2,0,1,0,0,0,1)  frame work  in 202 

equation 8 to estimate the short run elasticities. The lag lengths (figures in parentheses 203 

above) in the ARDL model were selected based on the Schwarz Byersian Criterion SBC and 204 

imply that the independent variables Quantity of fish, Price of fish, Price of meat, Exchange 205 

rate, Loan, Area, Temperature and the SAP dummy had lag lengths of 1,2,0,1,0,0,0 and 1 206 

respectively.  A maximum of 2 lag lengths was selected as in the case of arable crops since it 207 

should not take more than 2 years for the effects of the variables to be felt on fish supply. 208 

 ∆LnQfsht =α + ∑ .
�
���ϖ1∆LnQfsht-1+∑ .

�
���ϖ2∆Lnprcfsht-1+ ∑ .

�
���ϖ3∆Lnprcmtt-209 

1+  ∑ .
�
���ϖ4∆Lnexrt-1+∑ .

�
���ϖ5Lnlont-1+∑ .

�
���ϖ6∆LnAreat-1 + ∑ .

�
���ϖ7∆Lntempt-1 + ϖ8SAP + 210 

λECTt-1………………………………………………………8 211 

Where the coefficients are the short run dynamics elasticities of the models convergence to 212 

long run equilibrium, ECTt-1 is one period lagged error correction term and λ is the speed of 213 
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adjustment. The coefficient measures the speed of adjustment to attain equilibrium in the 214 

event of shocks to the system. The Eviews 7 statistical package was used in the estimation. 215 

Results and Discussion 216 

The result of unit root test using Augmented Dickey-Fuller test reported in Table 1 shows 217 

that the variables are a mixture of I(0) and I(1). This justifies the used of the ARDL. 218 

Table 1: Results for Unit Root Tests of Variables 219 

Variable Lag t-statistics 99% 

critical 

value 

Lag t- statistics 99% 

critical 

value 

Conclusion 

Fsh 0 -0.73 3.62 0 -5.59 3.62 I(1) 

Prcfsh 0 -0.56 3.62 0 -7.00 3.62 I(1) 

Prcmt 1 -2.05 3.62 0 -3.76 3.62 I(1) 

Exr 0 -0.06 3.62 0 -5.09 3.62 I(1) 

Ln 0 -1.15 3.62 0 -5.32 3.62 I(1) 

Area  0 -1.18 3.62 0 -7.22 3.62 I(1) 

Temp 0 -5.43 3.62    I(0) 

Source: Data analysis, 2014 220 

The F statistic of 5.38 when output is the dependent variable exceeds the upper bound at 1% 221 

(Table 2) hence the null hypothesis of no cointegration is rejected. In addition, based on its 222 

uniqueness as the only F ration that exceeds the upper critical value, it is further concluded 223 

that there is a unique cointegrating equation among the variable.  224 

Table 2: Bounds Testing Results for Cointegration of variables 225 

Dependent 

variable 

Output Price Livestock 

price 

Exchange 

rate 

Loan Fishermen 

F-statistic 5.38*** 2.41 3.55 1.81 2.14 4.16 

1% critical values: lower bound I(0) =2.96 and upper bound (I(0))=4.26. 226 

Source: Data analysis, 2014  227 
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      Based on the cointegrating relationship, an ARDL (1,2,0,1,0,0,0,1) was estimated.  The lag 228 

length selection was based on SIC. The diagnostics tests of Durbin-Watson, LM, all rule out 229 

the possibility of autocorrelation in the model while the ARCH also ruled out the presence of 230 

heteroskedasticity in the model. Similarly, the stability tests using Cumulative Sum of error 231 

(CUSUM) and Cumulative Sum of error squared (CUSUMQ) in figures 3 and 4 respectively 232 

attest to the stability of the model as they show that the residuals are within the 5% bounds. 233 

The F ratios were also statistically significant in both cases at 1% level of error. The result is 234 

presented on Table 3. The coefficient of lagged value of the dependent variable indicates that 235 

supply adjusted positively to previous supply. Parameter estimates of lagged dependent 236 

variable by [15, 10] and [22] were insignificant. 237 

The long run elasticities for price is inelastic and compared unfavourably with those found 238 

elsewhere. It is lower than the 0.4 long run respectively by [14]. Others studies like [15] and 239 

[10] and [13] found higher inelastic coefficients for commodity price variables. The 240 

discrepancies in the findings agree with the assertion in literature that supply responses vary 241 

across commodity and region. The negative sign found for the elasticity of price implies that 242 

prices in the sector are adaptive. This is to say that prices are fixed after harvesting. 243 

Coefficient of the price variable lagged by two indicates that fish output responds to price of 244 

the last 2 years. This response was also inelastic based on the small elasticity estimates. This 245 

short term elasticity compares well with those of [10], [11]; compares poorly with the 246 

findings of [14], and [15], [12] [22], but is similar to that found in [19]. Although [10] 247 

inferred from inelasticity to own price variable that farmers are irresponsive to price, it 248 

should be noted that they actually are as canvassed by [15], [21] and [12]. The assertion by 249 

these scholars is valid since farmers are assumed to be rational people seeking to meet profit 250 

maximization objective.   251 

This finding further reinforces the assertion that price incentives are necessary but not 252 

sufficient to elicit supply response even in the short run and that the influence of price varies 253 

across commodities and regions.  However, a negative elasticity has been found for the same 254 

variable [21]. In order to elicit supply response in the desired magnitude and direction, 255 

reforms must be comprehensive, taking into account the factors that may hamper supply 256 

response. 257 
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The estimated long run coefficient of volume of loan advanced to the sector was positively 258 

signed and significant. The low elasticity estimate however implies that the subsector total 259 

output is irresponsive to loan on the long run. This low elasticity may not be unconnected 260 

with the fact that government over the years have favoured aquaculture sector in the 261 

disbursement of loans more than the artisanal subsector that provides the bulk of fish supply. 262 

This situation may have masked the influence of loan on the output of the fisheries sector. In 263 

the short run volume of loans advanced to the fisheries sector also influenced the output of 264 

the sector positively although the elasticity (0.02) is low. Much  higher elasticity (0.7440) has 265 

been found by[12] for government expenditure on agriculture while [19] found a moderately 266 

higher elasticity (0.11) for the same variable. 267 

The long run elasticity estimate for “Area” proxied by the number of fishermen succinctly 268 

captures the influence of the artisanal subsector on the entire sector as the variable is mainly 269 

related to the artisanal subsector. The relationship reflects the level of responsiveness of the 270 

entire sector were the artisanal sector to be fully invigorated. The long run elasticity estimate 271 

of 1.1 implies that the sector is responsive to increase in number of fishermen (or area). The 272 

estimate shows that an increase in area by 10% will prompt an 11% increase in fish output on 273 

the long run. Long run elasticities for area by [10] for rice production in Nigeria and [15] for 274 

aggregate agricultural production in Zimbabwe are less than unity. This also suggests that 275 

supply responsive varies across region and commodity. It is however important to note that 276 

available fishermen are not technically efficient and that their resources have also not been 277 

optimally applied [24] [25]. Merely increasing the number of fishermen without concomitant 278 

increase in their efficiency may therefore not be a right policy tool. Short run elasticity for 279 

“Area” was inelastic although it was positively related to fish supply. This elasticity is higher 280 

than those found in [10] and [15] whose estimates were insignificant and lower than that 281 

found in the error correction model adopted by [12].  282 

Temperature was found to be an important determinant of fish supply in the long run. 283 

Temperature increase has been reported to favour agricultural production. Scientists have 284 

however hinted that this favourable disposition of climate change will be short-lived beyond 285 

a particular temperature at which agricultural production will begin to respond negatively. 286 

The short run coefficient estimate compares favourably with that of Ogazi (2009) but is 287 
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lower than the finding of [15] and [12]. These findings however contrast in signs with that of 288 

[26].  289 

 290 

Table 3: Short run and Long run Supply Responsiveness of Nigerian Fisheries sector 291 

 Short run Long run 

Variable Elasticity t-value Elasticity t-value 

QFsh(-1) 0.256 2.169**   

Pricfsh   -0.106 0.958 

Prcfsh(-1) -0.160 -1.135   

Prcfsh(-2) 0.280 2.081**   

Prcmt -0.032 -0.275 0.06 0.865 

Exr   0.027 0.370 

Exr(-1) 0.001 0.015   

Ln 0.022 2.560** 0.017 1.710*** 

Area 0.625 6.156* 1.062 9.218* 

Temp 0.276 3.405* 0.308 1.769*** 

SAP   -0.519 -2.108** 

SAP(-1) -0.102 -0.515   

Ecm(-1) 0.549 3.636*   

Constant -0.026 -0.729 -1.117 -0.811 

Adj.R 2 0.57  0.799  

F 5.75*  23.2*  

D.W 2.11  1.88  

 LM=0.65(0.53) 

ARCH=0.24(0.62) 

   

Source, survey Data, 2014. Note: *, ** and *** = sig @1%, 5% and 10% respectively. 292 

The error correction term is negatively signed as expected and highly significant. The error 293 

correction term of 0.549 implies that about 55% of any distortion in the long run equilibrium 294 
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is restored within a year. This is close to those found in [12] and [10], higher than those in 295 

[11] and  [22] but lower than that found in [15] and [21]. 296 

 297 

          Fig. 3a. CUSUM plot of residuals 298 

 299 

Fig. 3b: CUMUQ plot of residuals. 300 

Conclusion 301 

Elasticity estimates of the price and policy variables indicate that relying on the price to spur 302 

fish production in Nigeria production is somewhat a blunt instrument in eliciting supply 303 

response. The same conclusion is true of the policy variables captured in this study. 304 
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Increasing the number of fishermen however holds some promise for future fish production. 305 

This prospect can however only be realized through increased production efficiency. Owing 306 

to the widening supply demand gap and the profound macroeconomic problems effect it may 307 

continue to have, a policy mix that will better elicit much supply response should be put in 308 

place in tandem with price variables. Such a policy mix has to be comprehensive, consistent 309 

and pragmatic and should address factors that may inhibit supply responsiveness. For 310 

instance, such a policy mix must include robust financing policy, input and marketing 311 

policies as well as protectionist external trade policy. Also, in spite of the positive 312 

relationship between number of fish producers and output, training and provision of better 313 

crafts and gears may better elicit supply response than merely increasing the number of 314 

fishing personnel.  315 

References 316 

1. Food and Agriculture Organisation. Fish as Food: Projections to 2020. Biennial 317 

meeting of International Institute for Fisheries Economists and Trade. (2002) 318 

2. G.R. Akande, B.N Ezenwa and  E.O Ajodo (2004). Repositioning the Nigerian 319 

Agricultural Sector for Export: Prospects and Challenges. Proceedings of National workshop 320 

organised by Agricultural and Rural Development Management Institute (ARMTI) and Netw321 

orkfor Poverty Alleviation and Sustainable Human Development, (2004) October 5-7; Ilorin, 322 

Nigeria. 323 

3. S.O.   Binuomote , K.A. Odeniyi and C.O. Farayola, Econometric 324 

Estimation of Rice Import Demand Nigeria (1970-2008): an application of Autoregressiv325 

e Distributed Lags (ARDL) modeling approach to cointegration. Con. J. Ag Ec. 6, 2 326 

(2011) 327 

4. M.O. Ibeun; K.L. Anderson, and C. Thiery editors, Information for Responsible Fisheries: 328 

Libraries as Mediators : Proceedings of the 31st Annual Conference, (2006) October 10 – 14; 329 

Rome, Italy.  330 

5.  FAO, The State of World Fisheries and Aquaculture, Rome (2006) 331 

6. Federal Department of Fisheries. Fisheries statistics of Nigeria. Federal Ministry 332 

of Agriculture and Water resources, Abuja, Nigeria (2008) 333 



16 

 

7. G.O. Evboumwan, A.P. Momah, A.A. Sere-Ejembi, J.A Sodipo and A. Bada,. Self 334 

Sufficiency in the Fishery Subsector: Challenges and Prospects in Lagos state. Research and 335 

Statistics Department, Central Bank of Nigeria, Lagos (2005) 336 

8. F.S Idachaba, Good Intentions are not Enough: Collection of Essays on Government and 337 

Nigerian Agriculture,  vol 1, University press, Ibadan (2006a) 338 

9. D.O. Philips and G.O. Abalu,. Price Expectation Formation and Revision in 339 

 the Nerlovian framework with Application to Nigerian Farmers. J.  Agri. Eco,  38,7 (1987) 340 

10. C.G. Ogazi, Rice output supply response to the changes in real prices in Nigeria: an 341 

Autoregressive Distributed Lag model approach. J. Sust. Dev. in Afri. 11,4 (2009) 342 

11. M.A.Y. Rahji,O.O. Ilemobayo and S.B. Fakayode, Rice Production Response to Policy 343 

Initiatives in Nig. Agri. j. 3,3 (2008) 344 

12 Oni, T.O. (2000). Response of Cotton Output Supply to Price and non Price 345 

 Incentives in Nigeria. Monograph No.13,  Nigerian Institute for Social and Economic 346 

Research, Ibadan (2000) 347 

13. F.S Idachaba, Estimation of sales elasticity of marketing boards in: good intentions are 348 

not enough: collection of essays on government and Nigerian Agriculture. Vol 2 University 349 

Press, Ibadan (2006b) 350 

14. M. Kwanashie,  I. Ajilima and A. Garba, The Nigerian economy: Response of  351 

agriculture to adjustment policies. AERC Research Paper 78, African Economic Research 352 

Consortium. Nairobi, Kenya. (1998) 353 

15. E. Muchapondwa, Supply Response of Zimbabwean Agriculture 1970- 1999. Afri.  j. of 354 

Agri. Res. 3,1 (2009) 355 

16. J. B. Penson, O. Capps and C.P.Rosson. Introduction to agricultural economics. Prentice-356 

Hall inc. New Jersey-USA. (1995) 357 

17.  M. Nerlove, The Dynamics of Supply: Estimation of Farmers Response to Price. Johns 358 

Hopkin, Baltimore (1958) 359 



17 

 

18.  A. Mckay, O. Morrisey and C. Vaillant, Aggregate supply Response in Tanzanian  360 

Agriculture. The J. Int. Trade & Eco. Dev. 8, 1 (1999) 361 

19.  L.E. Molua, Response of Rice Yields in Cameroon: Some Implications for Agricultural 362 

Price Policy. Libyan Agri. Res. Ce. J. Int. 1,3 (2010) 363 

20.  A. Banerjee, J.J. Dolado and R. Mestre, Error Correction Mechanism test 364 

for Cointegration in a single Equation Framework.  J. Time Series Anal. 19, 3 (1998) 365 

21. A.E Obayelu and A.S Salau, Agricultural Response to Price and Exchange Rate in 366 

Nigeria: Application of Cointegration and Vector Error Correction Model. J. agri. sci. 1, 2 367 

(2010) 368 

22. C.S Mesike, R.N. Okoh and O.E Inoni, Supply Response of Rubber Farmers in Nigeria: 369 

an Application of the Vector Error Correction model. Agri. J. 5, 3 (2010) 370 

23. M.H. Pesaran, Y. Shin and R. Smith,  Bounds testing approaches to the analysis of level 371 

relationships. J. of Ap Eco. 16 (2001)  372 

24. P.A. Ekunwe and C.O. Emokaro, Technical Efficiency of Catfish Farmers in Kaduna, 373 

 Nigeria. J.  Ap. Sci. Res. 5,7 (2009) 374 

25. USAID WESTAFRICA, West African fisheries profile Nigeria. Accessed on 375 

WIKIPEDIA (2008) 376 

26. O.E. Ayinde, M. Muchie and G.B. Olatunji, (2011). Effect of climate change on 377 

agricultural productivity in Nigeria: a cointegration model approach. J. of human ecol. 35,3 ( 378 

2011) 379 

 380 

 381 

 382 


