
fkJo*ulo{Ag*ulure, vol. 13,Nos.I &2 jgl

A Corxryara&1ve Amal;rsls *$ C*eper*tive ansl Non_
cooperatlve Farmers in soc* productiom in xmr* state

C. E. ONYENW.{!{U* and y.L. FAEIY,

Abstract
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Introduction

The bulk of agrit::ltur*i p*ilxctianr ia Firgeria is in ihe hairds of a roultitude of smal!scale farmers who are :icnricx*d al] arer fh* coimt+,. The systerr:s af prod*ciion comprisesmall uneconornic pnodecti*n Bnit$, rlred*m*:arce {if primitive ii*ri*iqor:s +f production,
excessive fragmentatiolr +'i h$idinei_:tt* *ns*qr:*ntly iitile rree harizrri,:n c:f farm opera-tions,limired use of biolagicai smjchtnii:a! teclrorlrgy,h,gh c;i,;;;;e o,r: rudimenrarystorage andmarketing faciiities,.inadequare suppty orciedir,ii,o r"'r.rpilr irrestment*itha6endant low productivify and income-.

The cooperative movenrent is, thus,tonsr{yd a viable strategy for the deveropmentof the country's agriculrure. Many wrirers in liqgdl including olayide er ar (1g75),osmtogun' (1980), rlery lllar), GLnebichie (198r), okunefe rDazf;r*umi (1986),Adeyeye (1936), and falrfr ar-rd Zwa (19g7) have highrigfired rh; adrartages of co_operativefarmingoverindividual snuell scalefarming. Thet Jo"-ta", irclude economiesof scale' techtrology adoption, efficiency in resrxrce utilization, improved access to credit
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and other production inputs, better marketing of farm products, mechanization of farm 
operations as well as more effective extension services. 

In this paper, attempts are made to compare cooperative and nocooperative farmers 
in Imo State in terms of economic efficiency. The concept of economic efficiency is often 
decomposed into technical efficiency andprice/allocativeefficiency. While the former refers 
to the ability to obtain the highest amount of output with given amounts of factor inputs, the 
latter refers to the situation where resources are allocated in profit maximising sense so that 
the marginal value products of resources are equal to their unit prices. Differences in 
economic efficiency among groups of farmers may therefore, result from variations in 
technical and/or allocative efficiencies. 

Methodology 

(a) The Dafb 

From the 6 agricultural zones in Imo State, three, Aba, Owem and Umuahia were 
randomly selected for study. In each zone, a Local Government Area was further selected at 
random for detailed study. With-in each Local Government Area, five villages were 
randomly chosen from which farmers were interviewed with pretested and semi-structured 
questionnaire. On the whole, 290 farmers were interviewed in the State comprising 139 
members of cooperative societies, on their private farms and 151 individual farmers. The 
farm management data collected were for 1987/88 cropping season with respect to such 
principal food crops in the state as yam, cassava and maize. 

(b) Methods of Analysis 

The data were subjected to the Cobb Douglas Prodtlction function by methods of 
ordinary least squares and using a dummy variable to distingvish farmer as follows: 
Ln Q = a. + a, Ln X, t a, Ln X,+ a, Ln X, 

+ a,LnX, + a,Dc + e 

where Q = farm output in naira 

X, = farm size in hectares 

X, = Labour input in Mandays 

Xj = Capital input in naira in terms of depreciation on tools and equipment. Straight fine 
method of computing depreciation was used. For hoes and cutlasses ' pears 
economic life and zero salvage values were assumed. 

X, = Other farm inputs in naira in terms of costs of seeds/planting materials, fertilizer, 
agrochemicals, etc. 

Dc = Dummy variable for farmer type which takes the value of unity if the farmer is a 
member of a cooperative society and zero otherwise. 

e = the disturbance term while ao, a,, ... a,, are the parameters to be estimated. 



ResuES
I

The estirnaled production functions by methods of ordinary least squares for the
different groups of farmers are presented below with t-ratios in pmentheses. The coefficients
of all the estirnated,
1. Cooperative Fcrmers

LnQ = 3.6989 + 0.S5Z4LnX, +

(2.4371**

0.5755 LrX, +

(2.7541***

0.2878 LnX,

(2.153;**

+ 0.1756 Dc

0.W4LnX3 (2)

(0.s37)

+ 0.1707 LnXo

(2'2541'x*

P = 0.2108,F = g.g4gr.**, n=13g

(2) Non cooperative farmers
LnQ = 3.5090 + 0.3246LnX, + 0.4l6LnX, + 0.27gi LnX3 + 0.2263Lnx0

(l.9t3fi (2.4191** (3.361)*** (4.531)*** (3)
R2 = 0.4692,F =32.487,t**n= l5l
(3) Pooled Data

LnQ = 4.769 + 0.5289 LnX, +

(3.482Y**

+ 0.012u tuiX3 +
(0.81r)

0.3016 Ln\
(7.&71*** (1.326) (4)

R2 = 0.2679,F - 20.641*** n = 290

Parameters are positive in the three production functions indicating direct relafionship with
output in each case.

Forcooperativefarmers, thecoefficientsof labourinputissignificantat I percentwhile
tlose of farm size and other fanninputs are significantat S-p*rceni However, the coefficient
ofcapitalinputis non-significant. Thef valueislowat0.Zl08tutissignificantat I percent.

. For non-cooperative farmers, the coefficients of all ttre estiniated parameters are
significantly different from zero. Those of capital input and other farm inputs are significant
at 1 percent while tlrose of labour and farm size are significant at 5 percent anc l0 percent
respectively. The R2 value is 0.4692 and is highly significant at I percent.

Forthe pooled data, the coefficients of farm sizeand other farm inputs are significantly
different from ?&ro ?t I percent while that of labour is significant at 5 percent. Clnversety,
the coefficientsof capj6 

lnpul and the dummy variable representing farmer type are both
non-significant TtE R'! value is also low at0.?:679 but is signific*t-ut t percenr.

(a) Test of Technicat Efficiency of cooperative and Non cooperative Farmers

The technical efficiency of the two groups of farmers was evaluated by estimating a.'@
* Significantat l0 oercent** Significant at 5 oircent**+ Significant at I irrcent



the statistical significance of its estimated parameter. An examination of equation (4) shows 
that the coefficient of the dummy variable (Dc) is non significant even at 10 percent. This 
implies that the production functions for cooperative and noncooperative farmers have the 
same intercept term thereby suggesting equal technical efficiency of the two types of farmers 
in food production in the state. This result is consistent with that of Fabiyi and Ziwa (1987) 
in Oyo Stat< 

Morec I F-statistic was calculated as 1.182 and is non significant at 
5 percent (C iyi, 199 1). This implies that the farm production function is 
stable across LIIG L W U  XIUULJJ UI iarmers as the slope coefficients are equal in both production 
functions. 

w's (1960: 
u and Fab .-.-...- " -4- 6 

(b) Test of Price/Allvrar~ve Efficiency of Cooperative and Non-Cooperative Farmers 

The tests for the allocative efficiency were performed by deriving the following 
equation from the Cobb Douglas production function estimated for each farmer type; 
equations (2) and (3). 
MV Pij = aij (QJfXij) Poj = Kij Pij (5) 
where j = 1,2, represents the cooperative and non-cooperative farmer groups 
MVPij = the marginal value productivity of the i-th input 
aij = the output elasticity of the i-th input 
Q = the geometric mean of the gross value of farm output 
Xij = the geometric mean of the i-th input 
Poj = the unit price of output 
Kij = the allocative efficiency parameter of the i-th in] 
Pij = the unit price or opportunity cost of the i-th inpu 

In this study, the dependent variable, the gross value or riami output. is measured in 
naira. Thus, the marginal value products and marginal revenue products will be equal in this 
analysis. Marginal revenue prqduct is the change in total revenue brought a'mut by a un,t 
change in the variable factor. It is given by the partial derivative ~~ftcj!al revenus in term!: of 
the variable of interest. 

Thus, the allocative efficiency indices may be calculated as: 

aij (Q/Xij)= Kij Pij (7) 

Kij = aij (Q/Xiflij (8) 

that is, the allocative efficiency index is equal to the marginal revenue productivity to 
opportunity cost ratio, (Onyenwaku and Awuja, 1991). 

Theopportunity costs of the various resources are approximated by L. e i r  market prices. 
For land, the annual rental value for agricultural use in the state is taken :, an cqtimate of its 
opportunity cost, for labour, the market wage rate in the state has bcxn lo t' . to represent its 
opportunity cost while capital and other farm inputs valued in i-tnnc-tar). !-,my. the opportu- 
nity cost of one naira capital is taken as one naira plus the annual markel mte of interest (15 
percent). 

The allocative efficiency index is a measure of efficiency in resource use. The input is 
over-utilized if Kcl, and under-utilized if K>I. Absolute allocativelfficiency requires that Kij 



= I, for all input. the two groups of farmers would have achieved equal allocative efficiency 
if ki, = ki,  for every in1 

TABLE 1. PRODUCTION Sl'A'KlSKlCS OFCOOPERATIVE AND INDIVIDUAL 
FARMERS, IMO STATE, 1987188 CROPPING SEASON. 

Individual 
Farmers 

0.3246 
0.4165 
0.2787 
0.2763 
1.246 1 

151 

1.227 
214.880 
3 1.268 

123.121 
2752.80 

782.010 
5.336 

24.536 
5.060 

582.00 
5.336 

24.536 
5.060 

582.00 
6.25 
1.15 
1.15 

1.25 
0.85 

2 1.34 
4.40 

item 

(i) Production Elastic 
Land 
Labour 
Capital 
Other Farm Inputs 
Sum of Elasticities 
Number of Observatio~ 

(ii) Sample Means 
Land (hectare) 
Labour (Mandays) 
Capital (N) 
Other Farm Inputs (M) 
Output @) 

(iii) Marginol Revenue Products (aij (QilXij) 
Land (# per hectares) 
Labour (PJ per manday) 
Capital (# per #) 
Other Farm Inputs (# per #) 

(iv) Opportunitg Costs (PO7 
Land (# per hectares) 
Labour (# per manday) 
Capital (#per Y) 
Other Fann Inputs (# per #) 

(iv) Opporbrnily Costs (Po) 
Land (# per hectare) 
I..ah.U (# Per manday) 
qWw~er#) 
OlkrFarmInputs@Iper#) 

(v) A M v e  Index 
Land 
L a b  
Capital 
Other Farm Inputs 

Cooperative 
Fanners 

0.5524 
0.5755 
0.0644 
0.1707 
1.3630 

139 

1298) 
235.500 
32.809 

100.930 
2974.50 

1265.784 
7.269 
5.839 
5.031 

582.00 
7 269 
5.839 
5.03 1 

582.00 
6.25 
1.15 
1.15 

2.17 
1.16 
5.08 
4.38 



An examination of these indices in Table 1 shows that both types of farmers are ' 
allocatively inefficient in the use of all the reso urces considered in this study. These results 
are contrary to those of Adeyeye (1986) a? well as Fabiyi and Zziwa (1987) in Oyo State. In 
terms of land use, both cooperative and non cooperatives farmers under-utilized this 
resource. While cooperative farmers would need to expand their area under cultivation by 
117 percent to attain optimal allocative efficiency, no cooperative fanners need an increase 
of only 25 percent. This implies that noncooperative farmers are relatively moreallocatively 
efficient than cooperative farmers in land use. With regard b farm labour, while cooperative 
farmers under-utilized this resource in their farm operations, noncooperative farmers 
actually over-utilised labour. In order to attain optimality in labour use, cooperative farmers 
would need to increase employment by 16 percent while noncooperative farmers would 
require to decreased employment by 15 percent. Thus,non-cooperative farmersarerelatively 
more allocative efficient in labour than cooperative farmers. As regards capital use. both 
farmer types under utilise this factor input. However. while cooperative farmers would need 
to increase their capital use by 408 percent to attain optimality, non-cooperative farmers 
would need an increase of 2034 percent. This implies that cooperative farmers are relatively 
more allocative efficient in capital use. Finally with regard to the useof other farm inputs such 
as seedslplanting materials, fertilizer. agrochemicals, etc.. both types of farmers under utilise 
these resources. In order to attain optimal allocative efficiency in the use of these inputs, 
cooperative farmer would need an increase of 338 percent while noncooperative farmers 
would require an increase of 340 percent. Thus, both types of farmers are of equal allocative 
efficiency in thc use of other farm inputs. 

Summary and Conclusion 

This study was designed to compare co-operative and non-cooperative fanners in Imo 
State in terms cf technical and allxative efficiency. Technical efficiency was compared by 
estimating a production function and using a dummy variable to distinguish fanner type 
while allocative efficiency was evaluated in terms of the marginal revenue products of 
resources relative to their opportunity costs. 

The result of the analysis showed both cooperative and non-cooperative farmers to be 
equally technically efficiency in food production. However both types of farmers were 
allocatively inefficient in the use of all the production resources considered in the study. In 
relative terms. cooperative farmers were more allocative efficient than non-cooperators in 
capital use. Non cooperative farmers were relatively more allocative efficient in the use of 
both land and labour while both farmer types exhibited the same levels of allocative 
efficiency in the use of other farm inputs such as .seeds/planting materials. fertilizer. 
agrochemicals.etc. Since the two groupsof fanners have been found tobeequally technically 
efficient and to face identical output and input prices, their differences inallocativeefficiency 
may be ascribed to differences in managerial abilities. 

F a  policy consideration, the allocative efficiency index exceeded unity for all the 
resources forampemive farmers. This implies that cooperative farmers under-utilised all the 
inputs considered in the study. W m a l  allocative effiiency canna. therefore. be attained 
through the substitution of one resource for another. Rather. the needed reorganisation is that 
of scale involving increased employment of all the resources by cooperative farmers. 
However. for noncooperative fanners the allocative efficiency index exceeded mity for all 
the inputs except l a b .  This implies that non-cooperative fanners under utilized land, 
capital and other fium inputs d i l e  over-utilizing labour. Therefore. there is scope for non- 
cooperalm to furlher increase the used  land, capital and other farm inputs while reducing 
Ihe use of lahour in order to attain opimal allocativs efficiency. 
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