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Abstract

The introduction of the Structural Adjustment Progranume (SAP)) with its attendant iricrease inboth,
the costs of the various inputs and the obtainable revenue has brought about a need for resource -
adjustment at all levels of production. This paper examines the optimum enterprise mix, using mix-
constraint linear programming model, for smallholder foodcrop producers in Oyo North Area of Oyo
State, Nigeria, both before and after the introduction of SAP. .

The findings revealed the need for subsistence farmers to continue with mixed cropping of
cassava, maize, yam and cowpea on a famm size of 1.88 hectares, however with sorghum cultivation
dropping off the production plan. Commexcial orientated farmers will still have 1o monocrop, but
with cassava planted on 3.08 hectares to replace cowpea enterprise planted on 1.19 hectares,
suggesting a need for assistance in the area of land preparation. Subsistence orientated farmers
obtained higher income (gross margin) per resource utilised in the SAP period relative to pre-SAP,
while commercial farmers obtain less income per resource utilised during the SAP period, suggesting
a higher opportunity cost of famm resource. Therefore there is the need for resource adjustment on
the farms in order to obtain optimum retums.

Introduction ' .

The government of Nigeria is facing an increasingly difficult task of feeding the fast '
growing population which is at present estimated at 88.5 million (NPC 1992). This:
is revealed by the highly increasing cost of -basic food items and the food price
indices, in both urban and rural areas, which has increased almost eightfold in the
1980-90 decade. The food situation is a paradox in the sense that Nigeria 1s endowed-
with abundant human and natural resources to bring about food self-sufficiency..
Johnson et al (1969) noted that "thousands of Nigerian smallholders can be relied
upon as a driving force for the transformation of Nigeria's agriculture because they
are willing to accept new crops and new management practices, and are also
responsive to favourable prices and opportunities to eam income by producing and
working." '
The fact that the galloping increase in food price indices is not limited to the
urban areas alone (Table 1) indicates that the crisis is of a fundamental nature, since
the rural areas are supposed to be the source of production of the food crops. The
Nigerian govemment hasbeen tackling this food problem through various measures
right from the 1970s when the food deficit situation started manifesting. Some of
these measures are in form of programmes such as the National Accelerated Food
Production Programme (1973); River Basin- Development Authorities (1976);
Operation Feed the Nation (1976); the Land Use Decree (1978): Green Revolution
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(1980); and the World Bank Assisted Agricultural Development Projects. However
aone of these programmes has been able to solve the problem. As regards the nature
of production, Kwatia (1986) noted thal "these commeditics (foods) were produced
by independent smallholders which ensured a significant commercial impacts w
parts of the rural economy”.

Smallholders are defined as farmers whose total holding is less than 10 hectares
(Olayide 1982). Thesc constitule over 90 percent of Nigerian farmers. ldachaba
(1991) noted that over 95 percent of Nigerian farmers are small-scale Tarmers
cultivating less than 2 hectares. These farmers are therefore significant inthe nation's
bid towards ensuring an adequate and stable supply of food.

The Structural Adjustment Programme (SAP) was introduced in 1986 in order
to correct the imbalance between the growth of the various sectors of the econonty
and the attendant distortions in resources allocation. Hence SAP was to provide an
overall favourable climate for the producers of the foodcrops so as to boost the supply
of these foodcrops in the country. Prior to the introduction of SAP, the cultivation
of foodcrops which was essentially underiaken by pecasant farmers primarily to meet
household consumption was pursued by many farmers in most parts of the nation
with the objective of making as much income as could possibly be realized (Adesimi
& Ladipo 1983).

Given (he overall environment provided by the SAP, this study is intended to
make a comparative study of the optimal enterprise mix among the smallholders in
the Oyo North area of Oyo State in both the pre-SAP and during the SAP\regime in
order to examine the effect that SAP has had on the resource allocation decisions of
these smallholders. It will also examine the effect ol subsisience on the resource
allocation on the farm.

Study Area

The study area covers some 12310km® or 23 percent of Oyo State* and consists of
fourlocal govermment areas (Ifedapo, Irepo, Kajola and Qorelope) in the north of the
State. This area is predominantly a food crop growing area and it was the enclave of
the former Gyo North Agricultural Development Project (ONADEP). The farming
families in the study area was estimated to be 108,229 in 1988 and most of the
farming families have an average farm size of about 2 hectares (ONADEP 1986).

The area is bordered by Benin Republic to the West, Kwara State 10 the North,
Oyoand Ogbomoso Local Government areas to the East and Ogun Stale to the South.
The vegetation is generally derived savannah with only a slight bimodal pattem in
the rainfall. This makes the area unsuitable for twe main cropping per year.

Methodelogy:

The data which formed the basis of the analyses and write up for this study were
collegiad durzz anintensive survey of the studv area during the 1987/88 production
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season. Cosl route method of data collec{mn wis uscd 0 lmprovu the quality of the
data so collected. The farmers were visited at least once fomightly in order o reduce
the reliance on memory recall and ensure that adequale records of the operdlnons on
the farm were taken. The records of the pre-SAP year (1985 86 scason) wcrg
however taken from memory and some {rom the scanty. records kept.

- A multistage sampling technique was employed to select about 100 farmer
Icspondcms Based on the farming population distribution in the study are pubhshcd
by the ONADEP, the wholc survey area was divided into 15 wards. wnh a random
selection of a sample of 7 farmers per ward mdkmg a total of 105 fammers. Due 0
various reasons ranging from lack of interest.of the participant farmers begause of
lack. of material rewards, 10 job abandomncm by enumerators midway into the

survey year, only 71 farmer respondents werc cventually used for the analysis. .

Based on the objectives of the study, a mixcd-constraint linear. programming
model was used to determine the optimal combination of enterprisesto farmers in the
study area. The model was designed to maximise. the gross margins from the
cultivation of enteiprises which are grown in the area. The LP framework used can
be stated mathematically as follows:

Maximise Z = D, CXpuiihiismisntimsidisissrcsr i (1)

subject to the following constraints-

FUCKAE S DK i (2)
i=1 '
in)f{jaﬂ‘xi > dj 5 Gscssnfnpeysansinsetansssirbsraresidinmnsisiy G
i=1 \ IR
where, - : ; E oA
Z =  sumof the gross margins of thevarious activities durmg the surve y
' period, | :
S - pross mdrgmp‘l he-:lmv of the igh activity « w!w?ht famt}‘ E‘ T *{l
K. = heclarc ol the activity dsmng st o.:.uw.-“; painls
m = numberof activities
sik =  perheciare requireineni of the ¥ojeseurce by (he i activily during
the survey period: '
Yi o= the yield per hectare of wrop j Lt the ilh activily during the suivey

period:
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Xj = hectare of the activity in which crop j appears during the survey
period;

n = total number of activities in which crop j appears;

=  minimumquantity of crop j required for subsistence by a household
per year.

Inequation (3).above, an additional subsistence constraint was imposed on the
programme by specifying the minimum subsistence production of crops rather than
the minimum hectarage of cultivated land. The minimum subsistence requirement
was estimated during the field work and the over all average per household was
utilised. The activities defined were those predominant foodcrops in the study area
and they are as defined as follows:

CAS: —  Cassava enterprise;
MAZ —  maize enterprisc;
YAM: —  yam enterprise;
COWP: —  cowpeaenterprise:
MEL.: —  melon efiterprise;
SOG: —  sorghum enterprise.

The inifial programming matrix is shown in Table 6. Two variants of the LP
model were run separately in order to take care of the production decisions of the
traditional farmers. The traditional farmers were postulated 6 have a dual goal of
profit maximisation and food survival (safety - first rule), according to Adesimi
(1988). In order te capture this goal, the LP was run as specified above (Farm Plan
1). While in order to take care of the profit maximising goal (which is usually
assumed nowadays with increased monetisation of the economy) we removed the
last six constraints and then solve the resultant matrix for the optimal farm plan (Farm
Plan If). The LINDO software package was used to run the programme.

Results
Farm Plan I:

The resuit of the LP model in Table 2 indicates mixed cropping in order to achieve
the dual goal of profit maximisation and meeting the subsistence needs of the farmer.
Both the Maize and Yam enterprises retained theirapportioned farm plots 0of0.67 and
0.16 hectares respectively in both the pre-SAP and SAP regimes.

Cassava and cowpea plot sizes need to be increased from 0.27 to 0.58 hectares
and (.24 to 0.47 bectares respectively while sorghum enterprise would have to be
dropped in this SAP regime.

There is an almost 100 percent increase in gross income with less use of
resources. The income accruable is more in this SAP period even at 50 per cent
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sensitivity analysis.

Farm Plan il

This programme which was run cn the basis that the goal of the fam
commercialization by removing the subsisience constraints sizessed momns
in both

TABLE 2: OPTIMAL FARM PLAN 1 WITH MULTIPLE GOAL

Variables Optimat Levels

Pre-SAP Sap
Cas ' 027 0.58 hectares
Maz 0.67 0.67 hectares
Yam _. 0.16 0.16 hectares
Cowp‘w S : 0.24 0.47 hectares
sor. 0.49 —
Income* ', N1.,077.86 | 2,067.72 hectares
Unused land 6.89 6.82 hectares
Unused labour ,
(land preparation) - 132,51 129.85 mandays
Unused labour e
(Planting) 95.25 N 94 .60 mandays
Unused labour h
(weeding) 102.96 99.41 mandays
‘Unused labour : .
(harvesting) 15296 145.07 mandays
Unused borrowed cap. N457.32
Dual price of op. cap. 8 173

Source: LP solution (1989).

* Income is defined as the gross margin obtained
i. e. Total Revenue less  Total variable cost.

regimes. It emphasised cowpea planted on a farm size of 1.19 heclares yielding 22
income of N1238.63 in the pre-SAP era, while cassava planted on 3.8 heetars
yielding an income of N2236.23 was emphasised in this SAP period. ALZ2E ara ]
percent increase in gross margins, the income obtainable in the SAP pans
consistently outweigh that of the pre-SAP regine (Table 4 and 5).
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TABLE 3: OPTIMAL FARM PLAN WITH COMMERCIAL GOAL

¥Wariables
Pre-SAP Sap
Cass. 3.0
heciares
HES N22856.23
LIRS GG 7.52 5.62 hectares
unuszd labour (land prep.) i24.58 103.75 mandays
Unused labour (planting) 97.83 87.10 mandays
Unused labour (weeding) b 10624 ' 68.72 mandays
Uﬂﬁscé'la;boufu(ha'rvesting') . 163.49 ~ 90.10 mandays
Unused borrowed cap. = - ' 50158 |
Dual price of op. cap. » - L 2.5t

Source: LP Solution (-].9§9)‘. :

TABLE 4: OPTIMAL FARM PLAN 1 WITH VARIABLE GROSS MARGINS

=

Income Accruable- 1 _ 25 percent 50 percent
. increase increase

Pre-SAP gt N1347.31 N1,616.79

SAP " N1,764.20 N2,117.04

Source: LP solution (198%)

This result is consistent withthe findings of Okuneye (1985); Zziwa(1987) and
Adesimi (1988) that at different places, multiple cropping is the best cption to use
inorder to simultanesusly 2chieve the farmer's goal of subsistence and commerciafi-
zatien. Also Olayide et al (1971} came up with findings which alloied atout 37
ent of cultivated Jand 1o cassava enterprise for optimum profit to be obtained in
e farming system of the area where dhis study was carried out.




TABLE 5: OPTIMAL FARM PLAN 11 WITH VARIABLE GROSS MARGIN

Income Accruable 25 percent 50 percent
inicrease increase

Pre-SAP N1,548.29 N1,857.96

SAP N2,857.76 N3.429.37

Source: I.P solution (1989).

Summary and Policy Implication

The study was aimed at finding out the optimal mix of enierpnises ftor
smallholder foodcrops farmers in the Oyo North Area of Oyo State both in the pre-
SAPand SAPera, and examining the effect of subsistence constraint on the resource
allocation on the farm. ,

Based on their farm holdings and the production goals set out by Lhe farmers,
it was found that mixed cropping* should be adopted when the farmer aims at
meeting subsistence needs of his family while producing for the market. However,
a fully commercially oriented farmer will be better off cultivating sole crops.

From the resulis, more resources were utilized during the SAP period than in
the pre-SAP period. This may be due to the higher income obtainable during the SAP
regime.

In the pre-SAP era, farmers with commercialization objectives utilized less
resources than those with dual objectives except in the use of labour for land
preparation. This could be due to greater use of hired labourers by commercial
farmers. The subsistence constraint might have compelled the farmers o use their
family Iabour for land preparaton. However during the SAP regime, more resources
were utilized by commercial farmers than those with dual objectives. This could be
because of greater income obtainable from the farm during the SAP regime.

When compared on the basis of income accruable per unit resource utitized,
farmers with dual objectives will be obtaining higher income in this S APperiod than
in the pre-SAP period. For the commercial farmers, income obtainable per unil
resource is less in this SAP period than in the pre-SAP péfied except for labour for
land preparation.

The dropping of cowpea for cassava inthe SAP period might be due to the high
costs of chemicals and other inputs necessary for cowpea cultivation; however more
land is allocated to the cassava enterprise with higher retums per unit land area, that
is, more judicious use of labour resources.

* The ntixed cropping could take the form of "sequential cropping’ where crops are planted and harvested
followed by further crops in the same Year or relay cropping wiiere muxtures overlap especially with regards lo
cassava enterprise.
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The policy implications of the above findings is that there is the need for
smallholder farmers to adjust their holdings in line with the current economic

climate. For a survival conscious farmer in need of subsistence, mixed cropping is-

recommended with cassava, maize, yam and cowpea enterprises usifig upabout 1.88
hectares and yiclding an income of N2067.72 during the SAP era. A commercially
oriented farmyer will have to cultivate cassava on a plot size of 3.08 hectares (o eam
an optimum income of N2286.23 in the SAP period as opposed to an income of
N1238.63 from 1.19 hectares of cowpea in the pre-SAP penied.

The enhanced income oblainable is indicative of a bright prospect for foodcrops
farmers under the adjustment programme. However the less income per resource
obtained by commercial farmers is suggestive of a higher opportunity cost of
resource utilised on the farms in the SAP period.

6oing by (he versatilily of the cassava crop and its prominence in the cropping
systems of smallholders, they could be advised o plant more of this crop to boost
their income. However, there is the need for government's assistance in the area of
land preparation where the cost has become prohibitive. Government should also
endeavour to reduce the cost bf farm inputs by the maintenance of some level of on-
farm subsidy to enable other profitable enterprises on the farm to be cultivated, such
as cowpea enterprise which uses a lot of chemical inputs. - '
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