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ABSTRACT

This study focused on meat and fish demand among households in Port Harcourt Local
Government Area (LGA) of Rivers State Nigeria, using linear approximate almost ideal demand
systems (LA/AIDS) model. Data were collected using structured questionnaires and multi-stage
sampling technique was employed to randomly sample 120 households. The results of LA/AIDS
own price variables were significant at 1% and inelastic with beef coefficient (-0.152), goat meat
(-0.476), chicken (0.295) and fish (-0.128) respectively. The results of household size and
education variables were significant at 1% level while age was significant at 10%. Elasticity
results showed that the respondents were insensitive to price changes in beef (-0.0390), chicken
(-0.3629) and fish (-0.3160) while they were sensitive to price changes in goat meat (-2.7939).
The cross-price elasticity estimates revealed chicken and fish were complementary products
whereas beef and goat meat were substitutes. Chicken was a luxury good (2.782) by expenditure
elasticity estimated, whereas beef (0.693) and fish (0.682) were necessary goods. Finally, the
expenditure results revealed all meat and fish products surveyed were normal goods in the study
area

Keywords: Meat, fish, demand elasticity, LA/AIDS model, Port Harcourt LGA, Rivers State
Nigeria.

1. INTRODUCTION

World demand for meat has risen sharply since the last few decades (Dave, 2003). The
key reasons for this increase in meat demand are increasing population, increasing income and
improved technology of production. Meat demand in most African countries is still very low at a
level of 25gm per day and demand is even lower especially in the southern part of Nigeria where
production of animal protein has not been high enough to meet the demand of the rapidly
growing population (Obi, 2003; Saumell, 2014, Premium Times, 2014). Because of this gap in
demand there is high price of animal protein most especially beef, mutton and goat meat which
had made an average Nigerian household to regard fish and poultry meat as a close substitute for
food. This observation has led toincrease in per capita consumption of fish and poultry meat in
recent years. Besides, the surge in fish demand in the country have also been associated with
increase in aquaculture fish, contributing more than 200% of the total fish supply in the country
(Ogundari and Akinbogun, 2010).

Fish is adjudged to be nutritionally superior to the other sources of animal protein
containing most of the requisite amino acid particularly lysine, leusine, valine, methionine and
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tryptophan and hence fish is regarded as first class protein producer (Anyanwu, 2014). This
implies that fish posses the requisite potential of bridging the gap in the inadequate protein intake
of most Nigerians when harnessed properly.

Meat and fish being important sources of protein have played significant roles in the
pattern of food consumption. In Rivers State, meat and fish are known widely as very important
part of the diet because of their high nutritive value and significance in improving human health.
Fish and meat which contribute 36.6gm and 46.7gm per day net protein utilization in Nigerian
homes are still below the recommended requirements by the World Health Organization (Amao
et al., 2006). This short fall is not because of non-availability of the resources but due to non
maximization and sustainable utilization of available aquatic resources. At household level, the
demand for fish and meat may depend on the availability of income, size and prices of fish, beef
and other meat products.

It is for this reason that this study decided to ascertain the variables influencing the
demand for meat and fish, and the preferential characteristics of fish and meat demand among
households in Port Harcourt Local Government Area (LGA) using Linear Approximate Almost
Ideal Demand Systems (LA/AIDS) model for analysis of data collected from cross sectional
survey.

There are literature on fish and meat demand in different parts of the world and Nigeria.
These include Mdafi and Borsen (1993), Jamison and Leslie (2001),Tey et al. (2008a: 2008b),
Wenneberg et al. (2012). In Nigeria the studies include Ohajianya (2005),0sho and Nazemzadeh
(2005), Adetunji and Rauf (2012), Yusuf (2012), Emakero and Dibiah (2014),
AborisadeadCarpio (2017) and others. The significance of this study lies in the fact that many
studies had treated similar topics, but none had treated it in this areaof study and in details.
Anyanwu et al. (2012) studied a similar topic concentrating mainly on factors affecting beef and
fish consumption but used multiple regression analysis. Ekine et al. (2012) also worked on meat
and fish demand but covered a different LGA (Obio/Akpor LGA) of Rivers State, Nigeria using
multiple regression methods. Ojimba and Odiegba(2017) studied the micro level of beef demand
in selected parts of Rivers State using multiple regression models. However, this study estimated
the demand for meat and fish among households in Port Harcourt LGA in Rivers State, Nigeria
using a Linear Approximate Almost Ideal Demand Systems (LA/AIDS) model estimating the
elasticity i.e. own price, cross price and expenditure elasticity. The main difference between
single equation model and LA/AIDS is that the latter employs budget share as dependence
variable, while the single equation makes use of quantity consumed as dependent variable
(Adetunji and Rauf, 2012). The beneficiaries of this study are government officials, policy
makers, agricultural economics, nutrition and food specialists, researchers and students at
different levels of study.

The main objective of this study is to determine the level of meat and fish demand among
households in Port Harcourt LGA in Rivers State Nigeria using Linear Approximate Almost
Ideal Demand Systems (LA/AIDS) model. The specific objectives are to:

(i) Determine the factors affecting the demand for meat and fish among households in Port
Harcourt LGA in Rivers State, Nigeria.

(i) Estimate the elasticity of demand for meat and fish in households in Port Harcourt LGA
of Rivers State, Nigeria.
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(iii)Make policy recommendations as it relates to meat and fish demand in Port Harcourt
LGA.

2. MATERIALS AND METHODS
2.1 The area of study

This study was conducted in Port Harcourt Local Government Area (LGA) of Rivers
State, Nigeria in 2017. Rivers State lies between longitude 6°50F and 7°30%and latitudes 4°30N
and 5° 30N north of the Equator. The state occupies the southern tip of the country, Nigeria. It is
made up of 23 local government areas (LGASs) of which Port Harcourt LGA is one and the
administrative headquarters of the state. Port Harcourt is divided into two LGAs namely Port
Harcourt LGA and Obio/Akpor LGA. The choice of this study area was due to the peculiar
nature of the inhabitants comprising of people with a fair representation of different tribes in
Nigeria varying in categories of income (low, medium and high) and diverse occupations.

2.2 Population of the study

The population of this study is all households and markets in Port Harcourt LGA
representing different ethnic nationals and major tribes of Nigeria living in the city, who
consume and demand for meat and fish.

2.3 Data collection.

Data for this study was obtained from primary and secondary sources. The primary data
were obtained from questionnaires, interviews and discussionswith the respondents on demand
for meat and fish. The survey was cross-sectional because of the short term nature of the project.
Questionnaires were formulated, printed and distributed among fish and meat consumers, sellers
and buyers. The questionnaire contained such information as factors affecting the demand for
meat and fish among households in the study area including age, education, household size,
income, own prices, prices of other meat and fish products, and expenditures on various
commodities.

2.4 Sample and Sampling Techniques

A multi stage sampling technique was employed. The first stage involved choosing three
markets in Port Harcourt LGA out of the numerous markets available. The three markets
selected purposely were Town Market, Mile One Market and Mile Three Market respectively.
These three markets were selected because of their popularity and proximity to the researchers.
The second stage of sampling involved obtaining list of meat and fish sellers from the market
authorities in the different markets selected, who were then randomly selected. The third stage
of sampling procedure included drawing a sample of 20 sellers of meat and fish, and 20
household heads who demanded and purchased or consumed meat and fish during the period of
survey in the same market. This gave a total of 120 respondents interviewed and served
questionnaires by the researchers of which all questionnaire were retrieved and used for analysis.

2.4 Data Analysis
The data obtained during the survey were analyzed using Linear Approximate Almost
Ideal Demand Systems (LA/AIDS) model as in objectives (1) and (2).
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2.5 Estimating a linear approximate almost ideal demand system model.

The Almost Ideal Demand System (AIDS) model of Deaton and Muellbauer (1980a)
enjoyed great deal of popularity in the area of applied demand analysis. Beginning from specific
cost function, the almost ideal demand system (AIDS) model had given the share equation in an
n-good system as used by different authors (Green and Alston, 1990; Baharumshah and
Mohamed, 1993; SAS Institute Inc., 1999; Osho and Nazemzadeh, 2005; Tash et al., 2012;
Motallebi and Pendel, 2013; Basarir, 2013);

Wi =0i +Y¥ilnp; + Biln (X/P) oo Eqg. 1

where, j=1
w; = the budget share associated with the ith good;

a;i = the constant coefficient in the ith share equation;

vij = the slopecoefficient associated with the jth good in the ith share equation;

p = the price of the jth good (i.e. meat and fish). The meat and fish products include beef, goat
meat, chicken and fish.

Bi = coefficients of the ith variables (Bo - B7) which includes the coefficient of meat and fish
products and demographic variables.

X = the expenditure on the system of goods (meat and fish) given by:

X = ; LK Eq. 2

where,

gi = the quaritities demanded for the ith good (ie. meat and fish products)

pi = the price demanded for the ithgood (where i # j, cross price and i = j, own price)

P = the price index defined by:

InP = (XO+Z Hlp|+ /ZzszIanHpj n ............................. Eq 3
in the non — Ilne AIDS model.

Deaton anid Muellbauer {19]80b) aﬁso suggested a linear approximation of the non-linear
AIDS model i.e. Linear Approximate Almost Ideal Demand Systems (LA/AIDS) model by
specifying a linear price index given by:
IN P = Y WilNDi Eq. 4
that gives rise to the Linear Approximate AIDS (LA/AIDS) model. The LA/AIDS model is a
more frﬁq=u?ently estimated model than the non linear AIDS model in recent times (Ezedinma et
al. 2006; Tey et al., 2008b; Tey et al., 2010; Yusuf, 2012; Emakaro and Dibia, 2014; Aborisade
and Carpio, 2017).

Considerably the following restrictions on the parameters in the non linear AIDS model
can be applied as follows:
D=1 Bi=0.0 i =0 i Eq.5
The hgl)r:nggenelw =|slsat|sf|edn,f=a{1d only if, for alli
DVH S v oo Eq. 6
and the symTetry is satisfied also, if

Yij = ’YJ| ............................................................................................. Eq 7
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The use of the stone price index enables the inclusion of demographic characteristics
(Sadoulet and de Janvry, 1995; Ezedinma, 2006; Adetunji and Rauf, 2012).For consumable
goods, the translation approach is more useful for modeling of demographic effects (Alessie and
Kapteyn, 1991; Blancitorti and Green 1993). The linear approximation of the AIDS model is
improved by the stone price index as prices of meat and fish products were involved.

In equation (1) above, the intercept term (i) is further specified as follows:
=001 DD Eqg. 8
where,, ap = constant variables (coefficient).

Dj = the jth demographic variable.

The extended model (LA/AIDS) which includes the demographic variables age,
education and household size and the error term (Vi) is identified as follows:
wi=do+ > aiiDj + Y viiln (pi) T BN OXIP) + Vi oo o Eq. 9
As a system of equations, the budget share equations were estimated simultaneously using the
Statistical Analysis System (SAS) package.

2.6 The estimation of price and expenditure elasticities in LA/AIDS
The LA/AIDS model derived the price and expenditure elasticities from the parameter
estimates (Green and Alston, 1990; Ezedinma et al., 2006; Adetunji and Rauf, 2010) as follows:
() Own — price elasticity:Yi= =1 + (YiilWi) = Bi c.oveveriiiiiiiiiiien Eq. 10
where, .
Y11 = own price elasticity (i=)
vii = expenditure coefficient of the ith commodity
w; = geometric mean of the budget share (dependent variables).
Bi = coefficient of household expenditure variables.
(if) Cross — price elasticity: > = (yif/wi) — Bi (wj/wi), forinot equalto j(i#j) ........... Eq. 11
where, Y’ij= cross price elasticlity
vii = expenditure coefficient of ifth commodity.
w; = geometric mean of the budget share (dependent variable).
w; = geometric mean of price of each of the meat types
Bi = coefficient of household expenditure variables.
(iii) Expenditure elasticity: Yi/yi =1+ (BilWi)..oueioeeeieiiiiiiiieea Eq. 12
Yi/y = expenditure elasticity
Bi = coefficient of household expenditure variables.
wi = geometric mean of the budget share (dependent variables.)

A priori expectations

The a priori expectations are as follows:

Price: If the price of a commodity increases, the quantity demanded of those commodity
decreases thereby causing a substitution effect. The substitution effect measures how much the
higher prices encourages consumers to use other goods, assuming their income remains the
same.

Age: The age of the consumer affects the demand for red meat (beef and goat meat) and fish
products. The older the head of the household, the less likely they will be purchasing beef and
goat meat (Wenneberg et al., 2012).
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Household size: As household size increases, the expenditure on meat and fish products tends
to rise but this depends largely on the income disposition of the household head. The fact that
there is an increase in the household size alone does not or may not cause a significant increase
in demand for meat and fish products.

Education: The more educated the consumer is, the less likely he will be purchasing more beef
and other red meat. An educated consumer is likely to be rational in decision making for meat
and fish products and hence responds to the protein requirement of the household.

3. RESULTS AND DISCUSSION

To determine the key factors influencing the demand for meat and fish products among
households in Port Harcourt Local Government Area (LGA) of Rivers State, Nigeria, the Linear
Approximate Almost Ideal Demand Systems (LA/AIDS) model was used. The results of the
LA/AIDS model are presented on Table 1 analyzing factors such as beef, goat meat, chicken,
fish, age, household size and education while Table 2 gave the results of price and expenditure
elasticity of meat and fish.

3.1 Linear approximate almost ideal demand system (LA/AIDS) model

Table 1 shows the coefficients of the variables which were interpreted directly as increase
or decrease in the proportion of meat and fish products demanded and the budget share allocated
to each of the meat and fish products. All the own price variables (beef, goat meat, chicken and
fish) were significant at 1% level and possessed the expected negative signs for a demand curve,
suggesting that an increase in price led to a decrease in the quantity of meat and fish products
demanded in Port Harcourt LGA in Rivers State, Nigeria as earlier stated in the a priori
expectations. The results in Table 1 also showed that beef had a coefficient of -0.152 which was
significant at 1%, showing an inelastic decrease in demand, meaning that 10% increase in the
price of beef led to a 1.52% reduction in the quantities of beef demanded. However, households
in Port Harcourt LGA compensated for the inelastic reduction by increasing their demand for
goat meat (though inelastically) by 0.09 (not statistically significant), chicken by 0.93% (which
was statistically significant at 1%) and reduction on fish by 0.12% (not significant) respectively.

Goat meat had a coefficient of -0.476 (significant at 1%), also showing an inelastic
decrease in quantity demanded, meaning a 10% increase in the price of goat meat necessitate an
inelastic reduction in quantity demanded by 4.76%. This is to say that households in Port
Harcourt LGA compensated for this reduction by increasing (though inelastically) their
household demand for beef by 2.65% (significant at 1%), chicken by 0.6% (significant at 10%)
and fish demand by 0.82% (also significant at 10%) respectively. With respect to chicken, it had
a coefficient of -0.295 (significant at 1% level) which was also an inelastic decrease in quantity
demanded.

Table 1: Results of estimates of linear approximate almost ideal demand systems
(LA/AIDS) model

Variables Parameters Beef Goat Meat Chicken Fish

Y1 Y2 Y3 Y4
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Beef Br -0.152*** | 0.009 0.093%* -0.012
(-4.650) (0.550) (4.470) (-0.42)
Goat Meat | B2 0.265%%* -0.476%** 0.060* 0.082*
(4.320) (-14.850) (1.631) (1.565)
Chicken B3 0.118%%* 0.025 -0.295%** 0.120%**
(3.540) (1.410) (-14.772) (4.181)
Fish Bs 0.180 0.006 -0.066™** -0.128***
(0.860) (0.550) (-5.270) (-7.170)
Age Bs 0.049% 0.007 0.315* 0.136
(1.860) (1.430) (1.714) (0.173)
Household | s 0.500%%* 0.661%** 0.139%** 0.907**
1z (3.450) (4.083) (3.371) (5.479)
Education B7 -0.227*** -0.141 0.385%** 2.704
(-3.450) (-1.952) (5.210) (1.006)
Intercept Bo -0.065 0.970%** -0.036 -0.142
(-0.340 (9.751) (-0.311) (-0.860)

Source: Estimated from Field Survey, 2017 data. Figures in parenthesis are t- values. ***
=significant at 1%; ** = significant at 5%; * = significant at 10%.

Therefore, a 10% increase in price of chicken brought about a 2.95% reduction in the quantity
demanded by the households in the study area. This inelastic decrease in quantity demanded was
compensated for, by increasing the demand for beef by 1.18% (significant at 1%),increase in
demand for fish by 1.20% (also significant at 1%) and goat meat by 0.25% (though not
statistically significant).

For fish demand, the coefficient was -0.128, significant at 1%, indicating an inelastic
decrease in demand, meaning a 10% increase in price of fish, certainly led to a 1.28% decrease in
quantity of fish demanded by households in Port Harcourt LGA of Rivers State, Nigeria. This
inelastic decline in the quantity of fish demanded was taken care of by an increase in the demand
for beef by 1.80% and 0.06% in goat meat bought (statistically not significant figures) but a
decline in the purchase of chicken meat by 0.66% (significant at 1% level).
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This study found out that Port Harcourt LGA households reacted differently to small
changes on the market prices of meat and fish products respectively. Chicken meat had a greater
number of other meat products (beef and goat meat) that were significant as substitutes and fish
as a complement in response to price changes while most of the surveyed households in Port
Harcourt LGA could easily switch their demand to other meat products, considering the
insignificant changes in the market price of goat meat. These results are similar to the results of
Osho and Nazemzadeh, (2005), Ezedinma et al. (2006), Tey et al.(2008a, 2008b, 2010), Adetunji
and Rauf, (2012), Onyeneke and Nwaiwu, (2012), Aborisade and Carpio, (2017).

Further, on Table 1, the results of the effects of the demographic variables such as age,
household size and education on the demand for meat and fish products in the LGA are shown.
The results on the table showed that the intra-household demand pattern of the respondents for
beef and chicken which were significant at 10% with respect to age. This means that as the
household head became older by 10% in age, the demand for beef increased (though
inelastically) by 0.49% (significant at 10%),demand for chicken increase by 3.15% (significantly
at 10% level) and the demand for fish also increased by 1.36%. This showed that more of the
older respondents demanded for chicken and fish more than the red meat (beef and goat meat).

With respect to household size, the household heads demand for beef, goat meat, chicken
and fish were all significant at 1% level. So, for a 10% increase in household size, the household
heads demand for beef increase by 5.09%, goat meat by 6.61%, chicken by 1.39% and fish by
9.07%.This means that the larger the household size the more quantity of fish, goat meat and
beef demanded, with lesser quantity of chicken supplemented occasionally. However, this is
subject to availability of income and/or income status of the household head. These results on
household’s size in this study are similar to the results of Ezedinma et al. (2006).

The education variable in Table 1 had coefficients of -0.227 for beef and chicken (0.385),
both statistically significant at 1%, goat meat (-0.141), significant at 10%, and fish (2.704), not
statistically significant, despite its high elastic demand coefficient. These results revealed that
for a 10% increase in the educational level of the household head, demand for beef will decrease
by 2.27%, demand for goat meat also will decrease by 1.41%, while the demand for chicken will
increase by 3.85% and the demand for fish will increase very elastically by 27.04%. Therefore,
the educated household heads in Port Harcourt LGA preferred the consumption of fish to
chicken, which in turn is more preferred to the red meat (beef and goat meat) respectively.

In summary, the meat and fish variables used in the LA/AIDS model revealed that they
were all significant at 1% level, indicating their importance. This study found out that a 10%
increase in price of beef led to 1.52% reduction in itsquantity demanded. A 10% increase in the
price of goat meat led to a 4.76% reduction in its quantity demanded, a 10% increase in the price
of chicken led to a 2.95%reduction in quantity of chicken demanded while a 10% increase in fish
left to a 1.28% decrease in quantity of fish demanded by the households in Port Harcourt LGA of
Rivers State, Nigeria. This study also found out that household size, education and age were
significant variables at 1% and 10% levels respectively, affecting the demand for meat and fish
in the study area.

3.2 Elasticity of demand for meat and fish products.
The estimates of the elasticity of demand for meat and fish in Port Harcourt LGA using
LA/AIDS are shown on Table 2. The table shows the own-price, cross-price and expenditure
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elasticities as estimated. The diagonal values represent the own-price elasticities. The negative
values on the own — price elasticity coefficients of -0.0390 for beef, -2.7939 for goat meat, -
0.3629 for chicken and -0.3160 for fish were consistent with the a priori expectations and in
accordance with economic theory. The value of the coefficients showed that beef (-0.0390)
chicken (-0.3629) and fish (-0.3160) were price inelastic, while goat meat was price elastic (-
2.7939). These results confirmed that Port Harcourt LGA households were insensitive to price
changes to beef, chicken and fish demand, while they were sensitive to price changesin goat
meat.

Table 2. Expenditure and price elastically of meat and fish demand in Port Harcourt LGA.

Meat Product Beef Goat meat Chicken Fish
(Parameter) Y1 . Y3 Y4
Beef (B1) -0.0390*** 0.5166%** -0.0544%* 0.8430
(-7.1360) (3.1236) (-2.0102) (0.3481)
Goat meat (f2) | 0.8926*** -2.7939%** 1.3452%** 0.2573***
(4.3462) (-6.2733) (3.8311) (2.671)
Chicken (B3) 0.4329*** 1.8639*** -0.3629** 0.9063***
(2.7612) (4.3718) (-2.8942) (5.474)
Fish (B4) -0.5052*** -0.0201 0.4020 -0.3160***
(-6.2162) (-0.003) (0.2301) (-7.3082)
Expenditure 0.693 1.014 2.782 0.682
Elasticity

Source: Elasticity estimates from Field Survey, 2017 data. *** = 1% level of significance; **=
5% level of significance; figures in parenthesis are t- values.

The cross-price elasticity estimates indicated that beef in relation to goat meat had a
coefficient of 0.5166 and fish (0.8430) were substitutes, while beef complemented with chicken
(-0.0544) meaning the respondents consumed these items together. Goat meat in relation to
chicken was a substitute and the value was elastic (1.3452), it was also a substitute with beef
(0.8926) and fish (0.2573),which were all significant at 1%. Chicken in relation to beef was a
complement (-0.4329), while it served as a substitute to goat meat which had an elastic
coefficient (1.8639) and fish had the coefficient of 0.9063 which was significant at 1% level
(almost elastic value), meaning the households were sensitive to their prices changes. Fish
served as a complement to beef (-0.5052) and was significant at 1% level, and also served as a
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complement to goat meat (-0.0201), which is normal observation especially in its dried form.
However, fish was a substitute to chicken (0.4020).

Expenditure elasticities for the Port Harcourt LGA respondents were all positive. Some
expenditure values were greater than one (elastic) especially the expenditure value for chicken
(2.782) and goat meat (1.014). This means that the magnitude of own-price elasticity and
expenditure elasticity on chicken and goat meat increases as income increases in the households,
i.e. more chicken and goat meat will be bought by the households in the study area as their
income increases. The expenditure elasticities on beef (0.693) and fish (0.682) were inelastic,
i.e. expenditure on beef and fish will remain almost the same whether household income
increases or nor. All meat and fish products studied were normal goods based on the positive
coefficients obtained at the expenditure elasticities level. Beef and fish were necessary goods
because of their inelastic values. They are also important based on their frequent demand by
households as the dominant and traditional sources of protein in Port Harcourt LGA of Rivers
State, Nigeria.

For every 10% increase in income of the households, expenditure on chicken increased
by 27.82% (elastic increase) and 10.14% on goat meat (which is slightly above the unitary
demand).Chicken and goat meat were classified as luxury goods in this study because of their
elastic coefficients of 2.782 and 1.014 respectively. However, goat meat expenditure elasticity
which was 1.014 showed that as income increases respondents demand for goat meat will remain
almost at the same level in the LGA.

The results of this elasticity study are in agreement with Osho and Nazemzabeh, (2005),
Ezedinma et al. (2006), Adetunji and Rauf (2012),Aborisade and Carpio (2017),and Ojimba and
Odiegba (2017) results of own-price, cross-price and incomeelasticities. Osho and Nazemzabeh
(2005) results showed that the expenditure elasticity of chicken was greater than one, implying
that it was a luxury good. Ezedinma et al., (2006) results indicated that a rise in the price of beef
led to the inelastic increase in demand for mutton/goat meat by 2.6% and fish (2.5%)
respectively. Adetunji and Rauf (2012) own-price elasticity results also showed that coefficients
of beef (-0.827), chevon(goat meat) -0.527 and chicken (-0.721) were all inelastic. Ojimba and
Odiegba (2017) results showed that the income elasticity forbeef was 0.2537, indicating that beef
was income inelastic, and had the character of a necessity and normal good. The results of
Aborisade and Carpio(2017) showed that coefficient of own-price elasticity for goat meat (-
2.4899) was elastic and the expenditure elasticity for chicken was 2.0206 (also elastic).

In summary, in own-price variable for demand for beef, chicken and fish, the households
were insensitive to the price changes, while they were very sensitive to the price changes in goat
meat. The cross-price elasticity estimates indicated that goat meat and beef were strong
substitutes, while chicken and fish were complements to thedemand of the households. The
expenditure elasticities showed that all meat and fish products studied were normal goods.
However, chicken was luxury good, while beef and fish were necessary goods in Port Harcourt
LGA of Rivers State, Nigeria.

4. CONCLUSION AND RECOMMENDATIONS

4.1 Conclusion
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The results of this survey analyzed using Linear Approximate Almost Ideal Demand
Systems (LA/AIDS) model found out that most households in Port Harcourt LGA in Rivers
State, Nigeria reacted differently to little changes in market prices of meat and fish products.
Firstly, the survey found that chicken meat had a larger number of substitutes which included
beef and goat meat and fish as a complement, meaning that most of the households surveyed
easily switched their demand for meat and fish products because of the inelastic price changes.

Secondly, using the demographic variables in the LA/AIDS model revealed that more of
the older respondents interviewed during the survey demanded for chicken and fish more than
the red meats (beef and goat meat).The study also observed that larger households demanded
more of fish, followed by goat meat and beef with lesser demand for quantity of chicken which
served as supplement. The results further revealed that educated household heads preferred the
consumption of fish to chicken which in turn was preferred to the consumption of red meat ( beef
and goat meat) respectively.

Thirdly, the results of the own-price elasticities of the survey showed that respondents
interviewed were insensitive to price changes to beef, chicken, and fish while they were sensitive
to price changes in goat meat. The cross-price elasticity estimated results showed that chicken
and fish were complementary products to the households in Port Harcourt LGA whereas beef
and goat meat were strong substitute commodities.

Finally, the expenditure elasticity estimated for all meat and fish products showed that
they were normal goods. However, chicken was a luxury good, whereas beef and fish were
found to be necessary goods in the LGA.

5. RECOMMENDATION
This study, based on the findings of the survey, therefore recommends that:

() The various arms of government (including Port Harcourt Local Government Area)
should assist livestock and fish farmers in the area to increase their production capacity
both in quantity and quality of fish, goat, poultry, cattle and other types of livestock.
This if adhered to will help reduce the fluctuation of price of livestock products and also
increase the quantity and quality available. The required assistance will be in the form
of loans and credits to farmers generally in the production of feeds and subsidy in the
production and formulation of livestock vaccines, drugs and other equipment necessary
for effective household production.

(i) It is also being recommended that the government should expedite action on the payment
of the new minimum wage to Nigeria workers as this will increase the purchasing
power of many consumers of meat and fish products in Port Harcourt LGA and the
country in general.
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