Formulating optimal farm plans with Child Farm Labo ur Reduction forarable crop
farmers in Akwa Ibom State, Nigeria: An Application of Linear programming and T-
MOTAD Models.

Abstract

This study formulates optimum farm plans withldhHarm labour reduction in the face of risk
and uncertainties for arable crop farmers in Akivan State. Both primary and secondary data
were used for the study. A structured questionnaime employed to obtain information from
one hundred and fifty (150) stratified randomly esééd arable crop farmers in rural
communities of Akwa Ibom State. Linear Programmamgl Target-MOTAD (Minimization of
Total Absolute Deviation) models were used to aralthe data. Eleven major crop enterprises
were identified as the existing crop plans in thaedg area with average net return of
N275247.03 for the State, The normative (Plan I8ihdle goal optimum net return) for an
average farmer was N514110.4, indicating an inerefs86.78%, over the existing plans (Plan
1) This plan recommended the cultivation of fawop enterprises Cassava/Melon (Ca/Me)
(0.10ha), Cassava/Melon/Cocoyam (Ca/Me/Cc) (1.1Yaa)/Maize/Pumpkin (Y/Mz/)
(0.61ha), and Yam/Maize/Cocoyam(Y/Mz/Cc) (0.34H#& net returns in the two risk
efficient plans Il and Il were N467506.2 and N4653 respectively. This showed an
increase of 69.84% and 65.51% above the existing phd a decrease of 9.06% and
11.39% below the profit maximizing plan IVthe alternative risk efficient farm plans Il and
Il prescribed the cultivation of Cassava/Melon/Ggam (Ca/Me/Cc) (0.52ha, 0.52ha),
Cassava/Melon (Ca/Me) (0.10ha, 0.11ha),Cassavaéiaimpkin (Ca/Mz/P) (0.83ha, 0.79ha),
Yam/Maize/pumpkin (Y/Mz/P) (0.23ha, 0.21ha), andnwilaize/Cocoyam (Y/Mz/Cc) (0.33ha,
0.32ha). Capital was the only limiting resourceha study area. The study revealed that farmers
existing level of returns were not optimal. It iscommended that the farmers adopt the
prescribed farm plans in the study to improve tli@im income and minimize risk. Farmers
should be assisted and encouraged to form coopersdicieties and other functional groups to
raise capital and provide farm labour during caititarm operations. The existing laws on free
and compulsory education and the child right acthea State should be strengthened and
enforced to ensure that children are not withdrénem schools for farm work.

Keywords: Linear Programming, T-MOTAD, resource allocation, yield variability,
normative plan,Total Absolute Deviation (TAD).

INTRODUCTION
Background Information

Linear programming model is use to prescribe ntisredarm plans under a condition of
certainty for optimum returns as the only objecti&e the world of reality and farm
environment is marked by uncertainty due to valitgtin yield and prices, formulating
farm plans in a risky environment with conditionaafrtainty becomes inappropriate.
Multiple objectives have been discovered as crdatbrs for consideration in



explaining the resource allocation behavior of feoap farmers other than single all-
encompassing objective of profit maximization. Suuhitiple objectives may include
farm household food security, maximum gross farooine, limited extent of post-
harvest losses and minimum variability in yield &odon. These objectives are in line
with safety-first principle that is always interedtin household survival or minimizing
the probability of experiencing a shortfall in imae below a target level as adopted in
this study.

The Millennium Development Goals (MDGs) of the Wit Nations encapsulate
increasing resource productivity in agriculture et of its set objectives with key
measurable indicators. It recommends that Statesldglembark on projects that target
the rural areas, where the bulk of agriculturalivéteds take place, and should first
explore potential impediments to growth and develept of the rural areas. The absence
of high technical input (human knowledge and tedbies) which is a major precursor
of low productivity has been described as the au®f promoting child labour at the
detriment of educational development (Glick and r$aR000).Agricultural child
labourers work on all types of undertakings, raggirom family farm (small, medium
and large-sized) corporate-run farms, plantationgd agro-industrial complexes (ILO
2006).Child farm labour according to Agbonlakairal. (2009) is defined as any farm
activity in which children (less than 18 years) arggaged that warrants loss in school
days or time. It means all farm or farm relatedvitets that the opportunity cost is
schooling for children between 7-17 years. It edellinvolvement in house chores or
after school paid or unpaid activities. Child lab@ agriculture is a global phenomenon
and is found in all regions of the world includitgjgeria. According to (ILO-IPEC
2002), an estimated 246 million children aroundwloeld carryout work that harms their
well-being, hinders their educational developmard &uture livelihoods. Also, Seventy
percent (70%) all child labourers work in agricuituwhile many children have
traditionally been employed in family enterpris@s. majority of work in rural areas are
agricultural, nine out of ten working children iaral areas are engaged in agriculture or
similar activities (Edet and Etim, 2013).

Child labour remains a major source of concernigeNa in spite of legislative measures
taken by government at various levels (Ndetral, 2012). To reduce or combat child
labour, some States in Nigeria had initiated anglemented free and compulsory
education policy and this has increased the enmtimepublic schools. However, for the
poor rural households the cost of a child’s edocais not equal to zero when there is
free education. Many parents are still unable astedrtened to send their children to
schools when direct costs of uniform, transportatio and from school, books and



writing materials need to be supplied from the needgmily income (Akarro and Mtuere
2011). These immediate and direct costs of schgdiso lower the likelihood of the
child ever entering school.

Akwa lbom State has advocated and actually impléetethe free and compulsory
education policy. As a result the enrolment ratpublic primary and secondary schools
has increased tremendously. Although children fsmme of the poor households are
enrolled in schools, they tend to do seasoned gmmat and carryout household
responsibilities as farm hands (Edet and Etim 20ib3A\kwa Ibom State, where majority
are predominantly farmers, children even from biatle taken to the farm. Work is
allocated to each member of the family dependinghmir ages and by this process,
parents believed they are training their childrenbeé accomplished farmers. There is
widespread evidence of child farm labour in AkwartbState, especially when the rural
farmers rely heavily on family labour for their fiaing activities. Poverty is one of the
major causes of child labour. Okunmadewa (2001imEt al(2009) and Etim and
Udofia (2013) asserted that poverty in Nigeriagsemtially a rural phenomenon as most
of the impoverished people, about 70 percent liveural areas where they derive their
livelihood from farming.

A typical farmer anywhere in the world has limitesdel of resources and the farmer is
faced with the problems of myriads of choices filwcating farm resources between crop
and animal enterprises so as to optimize produdigactives. Also, by making efficient
utilization of the available resources and comigrime enterprises in an optimal manner
(Ohajianya and Oguoma 2009). These resources calidoated efficiently only through
effective planning guided by proper scientific plarg tools for agriculture. As rightly
pointed out by Olayemi (1980) a farmer is facechwtulti-dimensional objectives some
of which are competitive. The farmer’s decisionlgenn is that of picking the enterprise
combinations which optimize his overall achieverserihe principle of combining
enterprises in farm management is often confrontigll the problem of what enterprise
should be taken up, how far the farmer should g@ambining the enterprises with
another or replacing an enterprise. This dependtypan the interrelationship between
different enterprises and the price of productsiapdts (Adejobi and Komawa, 2003).In
farm planning, the farmers have two alternativeisien criteria. One is to allocate
resources so as to maximize cash returns to fized fesources; while the other is to
allocate resources so as to maximize utility bikisty some balance between increasing
expected income and minimizing income variabilyréflect risk behavior (Foster and
Rauser, 1991). In the first case, deterministiedimprogramming model can be used to
derive the profit maximizing solution. However, tpencipal criticism leveled against



using deterministic model such as linear prograngnmmodel as planning tool relates to
the embodied assumption that all coefficients agteminined with perfect knowledge
(Foster and Rauser, 1991; Olayemi and Onyenwea88)19

In the second case concerning risk behavior, fesraer expected to be risk averse and to
maximize utility. Risk programming models, haver#fere, recognized the importance
of risk in agricultural planning and had led to thevelopment of a normative decision
theory based on inclusion of stochastic elementwhole farm planning models. The
framework for this study is based on incorporatisgch stochastic elements to
agricultural farm planning in a risky environmemtinear Programming had been used in
agriculture since the 1950s and has provided ptusi@ntions to whole farm planning
problems (Reddyet al., 2008). In this context, the works of Olayig¢ al. (1981),
Onyenweaku (1980), Osuyi and Olayemi (1978), Ta@®3), Ohajianya and Oguoma
(2009) and Igweet al (2012) is worth citing. Other study that appliéthear
programming and T-MOTAD model to generate riskadint farm plans for arable crop
farmers at different ecological zones in Nigerialuwie Umoh (2008), Salimonet al
(2008), Ayindeet al (2008) and Olarinde (2008).

Farms eventualities classifiable as risk includarye year variability in crop yields that
are normally associated with fluctuations in weatfi@e variability in yields and income
due to risk can therefore be minimized by measdessgned to alter production plan.
These measures include farm insurance programmessification policies, production
or contractual basis, maintaining flexibility ingaluction and maintaining liquidity or
access to sufficient liquid funds in order to captehanges required as a result of
additional knowledge or market information. All #semeasures involve costs and hence
influence the farmers return. Agricultural prodoati decisions are generally made
subject to the interaction of many factors andehafsen result in returns displaying high
variability or farm income which are unstable (UmB000). Given these scenario an
optimal farm plan with risks consideration in fabmsiness should be formulated.

Identifying a farm plan that minimizes risk under docio economic and ecosystem with
farm output and returns displaying high variabilisy a difficult task for small-scale
farmers. Ohajianyat al (2009) documented that if the limited resouroeslable to the
numerous small-scale farmers that produce bullheffbod consumed in Nigeria are to
be used efficiently optimum farm plans must be faated for them by region or
locality. The concern of this study is that theimptm farm plan in other parts of Nigeria
may not be suitable for farmers in Akwa Ibom Stael that the result of such studies



may be mis-spefted if the small scale farm make production decisions in the face
risk and child farm labour prevalent he rural areas in the State.
RESEARCH METHODOLOGY

Study Area

The study was carried out in Akwalbom S, Nigeria. The State is lot=d in the Sout-
South geopolitical zone of Nigeria. lies between latitude=431 and = 31 North and

longitude 7 35 and=8 25&ast. Akw: Ibom State is bounded in the South by Atic

Ocean, in the North by Abia Stateast by Cross Riwveand West by River State. T
State has a total land area 246 square kilometers amdshoreline of 12m on the
Atlantic Ocean to the Soutlt alsohas about 85%o0f the estimatg8®20,208populatic
comprising of 2,044,510nale: and 1,875,698femaldsving in the rural aree (FRN
Gazette 2007).

The climate is tropical, marked by two distinct smas, the dry (Novemkt-March) and
the wet (April —October) seasons. Annual raill ranges between 2220mm in i
Northern part of the tdte and up to 3(0mm in the South. From the IBee water swam|
forest in the Buth to the rain forest inhe North, the land is suitable for extens
agriculture.

The state is divided into 31 adminisive units called Local Government Areas (LG/
which are grouped into six (6) agricultural zondslkot Ekpene, Uyo, Oron, Etina
Eket and Abak. Agriculture is the major occupatminthe people and almost all t
families engage irfiarming either agprimary or secondary occupationhe ecological
zone of the state favours throwing of tree crops, rootsbers, cereals and vegetab
These crops are grown in small holder plots usuallynixtures of at lea crops. The
main food crops are Cassava,m, Cocoyam, Plantainylaize and Vegetable (Udo
2006).

Sample Size and Sampling Techniqu

A multi-stage stratified random sampling technique was usedlecting the respondet
for this study. The six agricultural zones as gtreed by Akwalbom StatAgricultural
Development Project (AKADEP) w the sampling frame. Firghree of the six zones
the Akwalbom Agricultural Development Project nayeEtinan, Eket and Abak zon
were purposively selected to capture the threetsgabdistricts of thestate. The secor
stage involved listing all the Local Government @gein each of the three agricultu
zones earlier selected to form a separate samfylimge. From each of the three zor
two Local Government Areas wt randomly selected. This gavetatal of twelve (6)



Local Government Areas that were selected acresStdte for the study. The third stage
involved purposive selection of a farming commufatyillage) from each of the Local
Government area. A farming community was purpogiselected to avoid selecting an
urban area where farming is taken as a secondanpaton. This gave a total of six (6)
farming communities (villages). Lastly in each dfetsix villages, a list of farm
households was compiled with the assistance dgellheads and AKADEP. Extension
Agents for the area, these lists served as respestimpling frames for the villages.
From each village, 25 farming households were ramyeelected for the study. On the
whole, a total of 150 Arable Crop farmers were celé for the study.

Sources and Types of Dat&or the purpose of this study, both primary andsdary
data sources were used. The primary data was ebtahrough the use of structured
guestionnaires for the selected arable crops farn8condary data were obtained from
Akwalbom State ADP, the Central Bank (CBN) and otpeblications relevant for the
study.

Analytical Techniques This study employed, Linear Programming (LP) andgé&a
Minimization of Total Absolute Deviation (T - MOTADmModels for data analysis.

Specification of T-MOTAD (Risk formulation in the linear programming mod&)nce
T-MOTAD is a modification of linear programming meld it uses the same objective
function and is specified in this study as follows:
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The objective function seeks to maximize expectaanfincome which is the total
expected gross income less the total costs of ptmfuwhich include the cost of human
labour, capital borrowing (interest), marketindjeatvariable costs, depreciation on fixed
cost items and rent on land.

Where;

E(Z2) = Total net farm income of the farm in nas@mprising:

n
Z PX; = Sum of returns from all the enterprises
j=1
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W,.H; = Total cost of labour employed in the farm operations for all enterprises
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rM; = Total cost of capital borrowed for the farm business for all enterprises
t=1
n
Z K Q; = Total marketing cost of produce sold for all enterprises
t=1
Z V; = Total cost of material variable inputs eg.agro chemicals and manure for all enterprises
j=1
X] = level of the Jcropactivity in hectare;
Pj = Price of unit of output of the"crop activity in naira;
Wr = wage ree per unit of human labour iraira;
H; = Number of human labouremployed the Yfarm activity;
r = Rate of interedbr capital borrowed for the farm activi
M; = Capital borrowed in Nairafcthe Ffarm activity;
K; = Marketing expenses per unit of the product;
Q = Level of cropproducts s« for the Jfarm activity;
Vj = other variable cost items e.g. fertilizer, orgamanure, agr
chemical etc.;
D = depreciation on fixed cost items e.g. farm t@wid implemer;
R = rent for land.
Subject to:
n
ZX]- = Dy (LANA) ot i e e s e e e e e e e e e e e e e e e e e e 2
j=1

Which implies that the total amount of land(hecs) required to produce t crops must
not exceed total available lanc,) for the crops.



n
Z a1jX; = by (Family Labour) ... ... .. e e e e v coee s e e e 2023

j=1
n
Z ay;Xj = bz (Child Farm Labour) ... .. ..o v e e v v e 4
j=1
n
Z az;Xj = by (Hired Labour) ... ... o oo v vit v vis et v s e el
j=1

Which implies that the total mandays of human labeqguired to produce the crops must
not exceed the total human labour availabjb{land b,

n

Z a4jXj — M; = bs (Capital) ... v voe v v e v v 06

j=1

Which implies that the total capital requiredtogwoe the crops must not exceed the total
amount of capital @ available. (Owned and borrowed).

n
Z as;Xj = be (Risk in 2007; deviation in naira) ... .. .. ..o wee v w7
j=1
n
Z ae;Xj = b; (Risk in 2008; deviation in naira) ... .. .. .. v vuev v oo .8
j=1
n
Z a;;Xj = bg (Risk in 2009; deviation in naira) ... .. . o ee vev o0 .0..9
j=1
n
Z ag;jXj = by (Risk in 2010; deviation in naira) ... ... .. . oo vev venv ... 10
j=1
n
Z aq;Xj = b1y (Risk in 2011; deviation in naira) .. ... . . vev cevvev v o 11
j=1
n
Z a10;Xj = by1 (Risk in 2012; deviation in naira) .. ... . e oo e vee v 12
j=1



n

Z a41;Xj = by, (Minimum absolute deviation; 0 — M) ......................13
j=1

n
Z A12;Xj = byz (Minimum cassava in tons) ... ... v v ennn. 14
j=1

n

Z ay3;Xj = byy (Minimum fluted pumpkin in tons) ... ... ... o o wee e .15
j=1

n

Z A14;Xj = bys (Minimum Yam in tons) ... ... e v ves e veee v ve ve e .16
j=1

n

Z A15;Xj = b1g (Minimum Cocoyam in tONS) ... .. wevvee veev ves veevvvs e 17

A16jXj = by; (Minimum Maize in tons) ... .. e v vos ve cer ves wve e e e 20 18

. . .
ey =

A17;Xj = big (Minimum Melon in tons) .. .. .. ..o v vovvv v ven 0019
j=1
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This implies that all decisions variables must be-negative.

T
Z = summation of jth crop activities (j = 1 to n)
j=1

Input- Output Coefficients (Technical Coefficiens)

A technical coefficients, otherwise called an i-output coefficient, adenote the unit ¢
resource requirement of an activity. In this stuithg input coefficient wasreferred to i
requirement of a crop activity in respect of thputs of dfferent resourceThe input-
output coefficient with respect to land is giventhg 4j in equation (2 and it represes
the amount of lad required to produce j"crop process.For human labour, the i
output coefficients are denoted by tFj, &j, aj and they referred to the amount
human labour in mandayused in producing t j"crop process.Thesjarepresent the



amount of capital used for the production of thergp process. The input coefficients for

the entire farm enterprises on all the selecteohdawere calculated on the basis of the
actual quantities of different resources used.tRose crop activities annual averages of
the input assuming constant prices over time, wsed. The input-output coefficients

were the annual averages for all farmers seleatéuki State.

Labour Utilization Profile with Child Farm Labour r eduction in the State

The analysis of the total child farm labour usedhe study area was 14.43 mandays as
child farm labour contribution to the farm. Thisgsite large when converted to hour’s
equivalent and weighted for conventional manday8 bburs. Conventionally 1/3 of an
adult manday is 8 hours of a child’s working hoursAgbonlahoret al (2009)
recommended 2 hours per day as available timeHidren to be used for farm work.
This is still not proper if their school hours amet to be compromised. There is no
available time for children to work in the farm thg school days. This study worked out
a maximum of 4 hours on Saturdays (one day a waesRyailable time for children to be
used in the farm without jeopardizing their edumatiThis will sum up to 8 mandays for
the farm period of one year. The 8 mandays maxinsuased as a constraint (The Right
Hand Side) in the model to generate the prescmioechative farm plans

Table 1: Results of basic linear programming and T-MOTAD mocls for
Arable crop farmers in Akwa Ibom State.

Farmers Risk Farm Plan Linear

existing efficient programming

Plan 1l

Plan | Plan Il Plan IV
Net Return 275247.03 467506.2 455565.8 514110.4
Ca/Mz 0.98 (16.20) 0.10 (4.63)

Ca/Me/Cc 0.61 (10.08) 0.52(25.87) 0.52(26.67) 1151.39)

Ca/Mz/MelCc| 0.44 (7.27)

Ca/Me 0.86 (14.21)] 0.10 (4.98)] 0.11 (5.64)

Ca/Mz/P 0.72 (11.90) 0.83 (41.29) 0.79 (40.51)

Ca/Mz/Me | 0.92 (15.21)




Ym/Mz/P 0.31(5.12) | 0.23(11.44) 0.21(10.77)] 0(B8.24)

Ym/Mz/Me | 0.20 (3.31)

Ca/Ym/P 0.26 (4.30)

Ym/Mz/Cc | 0.24 (3.97) | 0.33(16.42) 0.32(16.41)| 435.74)

Ca 0.51 (8.43)
Total cropped 6.05 ha 2.01 ha 1.95 ha 2.16 ha
Area

Source: Computed from Linear Programming result. Figurpanenthesis are the
percentage cropped area.

The result of the farm plan as shown in table diciate that the total cropped area under
the existing plan (plan |I) was 6.05 hectares, a2d39247.03 was the net return that
accrued to an average farmer in the State who é&mtbamn this plan. For a single goal
of profit or net return maximization (plan IV) with reduced child farm labour as
prescribed, the average farmer in the State shaliddate his resources in such a way
that the 4 crop enterprises shown in the table ppoeluced according to their land
allocations. The recommended allocation patterneurttiis plan depicts the most
important enterprise that enters the model, todassava/melon/cocoyam (Ca/Me/Cc
1.11ha) followed by yam/maize/ pumpkin (Ym/Mz/P 1h&), yam/maize/cocoyam
(Ym/Mz/Cc 0.34ha) and lastly by cassava/maize (Ga@MO ha). A striking feature of
this plan is that it prescribed the highest netimebf N514110.4 (86.78% and 12.85%)
over the existing plan | and risk minimized plah When compared with plans Il and
[ll, it recommended the allocation of larger ponti@f land for crop combination
involving yam. It was discovered that yam promibagh returns that is highly variable
(risky) in the area. Since this plan is all aborgffynet returns maximization, it could
favour the inclusion of yam mixed crop enterprisBssk minimized plans with a
reduced child farm labour Il and Il that were geated for the rural farm households in
the state recommended more enterprises to be eatludthe plan. The optimum farm
plans Il and Il prescribed the allocation of 5 gmenterprises. For plan Il, the allocation
pattern depicted the most important enterprisesagsava/maize/pumpkin (Ca/Mz/P
0.83ha), cassava/ melon/ cocoyam (Ca/Me/Cc 0.52amymaize/cocoyam (Ym/Mz/Cc
0.33 ha), Yam/Maize/pumpkin (Ym/Mz/P 0.23 ha) aadsava/melon (Ca/Me 0.10 ha).
Plan 1l also allowed more enterprises into thegpaonme. The plan recommended



allocation pattern in order of importance, based ¢nd allocation as;
cassava/maize/pumpkin (Ca/Mz/P 0.79ha) cassavaicelmyam (Ca/Me/Cc 0.52 ha),
Yam/Maize/cocoyam (Ym/Mz/Cc 0.32 ha) then Yam/mgaaenpkin (ym/Mz/p 0.21 ha
and cassava/melon (Ca/Me 0.10 ha). The net remrihe two risk efficient plans Il and
[l were N467506.2 and N455565.8 respectively. Tsh®wed an increase of 69.84%
and 65.51% above the existing plan. This resulisféad the objective function and
constraints (resource and risk constraints) inntleelel. The result showed a decrease of
9.06% and 11.39% below the profit maximizing plavi. IThis decrease can be
considered as a risk premium. Plan IV is most \ikelbe adopted by risk neutral or risk
preferred farmers while plans Il and Il are recoemabed for risk averse farmers.
General observation of the Characteristics of the @timal Plans

The above plans, show similar characteristicsait loe observed that smaller incomes are
recommended with greater concern for risk. Theeetfess risky crop combination like
cassava/maize/pumpkin occupied more areas. Slyitarcontain risk, less risky crops
occupied significant area of land in the risk eént plans Il and Ill. Plan IV for the
three zones, indicated higher incomes hence, sl crops like yam combinations with
larger land allocations were selected. This resuliconsistent with that of Adubi
(1992).For plans Il and 11l that the concern is bmth income and risk, to attain higher
income level, the crops that were selected andngiere land allocations were those
with high potential for more income and less yiehkiability. For the selected crop
enterprises, it was observed that cultivated amsase reduced as return and risk
increases. The large portion of land allocateddafMz/P enterprise selected in plans I
to IV could be explained by the fact that its in@generating potential was high enough
to sufficiently off set the Mean Absolute Deviatiaich is minimized in the model. The
results also show that by optimizing and includi&gter crop combinations, farmers can
get more returns at the same or even at a lowel téwisk.

Table 2: Summary result of the resource use patter analysis and excluded
activities of Plans Il — IV for farmers in Akwa Ibom State

Non Basic MOC shadow | Unused Level/A | Full used | Shadow

Activities resources mount resource | price

PLAN II

Ca/Mz/Me 9023.07 Land 4.42 Capital 8.7

Ca/Mz 2796.73 Family labour 5.58

Ca/Mz/Mel/Cc | 25707.76 Hired labour 6.98

Cal/YI[Te 46716.3 Child farm lab| 2.35




Y/Mz/Me 14334.17

Ca 36353.7

PLAN IlI

Ca/Mz/Cc 9023.07 Land 4.42 Capital 8.35
Ca/Mz 2796.73 Family labour 5.58

Ca/Mz/Mel/Cc | 25707.76 Hired labour 6.98

Ca/YITe 46716.3 Child farm lab| 2.35

Y/Mz/Me 14334.17

Ca 36353.7

PLAN IV

Ca/Mz/Me 9638.93 Land 4.27 Capital 9.10
Ca/Mz/Me/Cc | 23561.31 Family labour 5.53

Ca/Mz/Te 13324.32 Hired labour 9.41

CalY[Te 27742.35 Child farm lab| 5.24

Y/Mz/Me 14164.65

Ca/Me 54205.57

Ca 19623.98

Source:computed from Linear Programming result.

The resource use pattern analysis, shadow prices émexcluded activities of Plan Il
for farmers in Akwa Ibom State.

An examination of the resource utilization patterriable 2 reveals that only one of the
specified resources was fully utilized. The shadowe for the fully utilized resource
was N8.35. This implied that the value of the pemgme will increase by N8.35 if
additional unit of the resource was used. Thisltesisimilar to that of Babatundet al.
(2007) who reported that capital was the only lingitresource to attain optimal farm
plan in sweet potato cropping system for farmer®ifa Oyun Local Government Area
of Kwara State. The non-fully utilized or non- ltimg resources for the state included
land 4.42 hectares, family labour 5.58 mandaysdhiabour 6.98 mandays child farm
labour 2.35 mandays. This means that these resowee in excess of the actual needs
of the household in the study area. It also imptteat the optimum farm plan under this
model cannot be affected if these unused resowessdiscarded.

The non-basic activities included the following: S8ava/maize/melon, cassava/maize,
cassava/maize/melon/cocoyam, cassava/yam/pumpkam/nyaize/melon and sole
cassava. The non-basic activities have the margimadrtunity costs (MOC) or income
penalties of N9032.04196,73,M5707.76,M6716.3,-N4334.17 and-B6353.7 for



the aforementioned excluded activities respectivEhhe MOC signifies by how much the
program value will reduce if any of the non-basatiaties which did not enter the
programme is forced into the programme. The mostimdental of all the excluded
activities were cassava/yam/pumpkin followed by smssava and the most competitive
was cassava/maize.

The resource use pattern analysis, shadow prices @mexcluded activities of Plan Il
for the state.

The only object of discrepancy between Plan Il Bhaias the programme value. Plan I

had the same amount of marginal opportunity costeapme penalties of its excluded

activities with that of plan Il. As previously disgsed, Plan Il should be preferred to
Plan 1l since it will generates the highest retifricassava/maize which was the most
competitive activity is forced into any of the pjan

The resource use pattern analysis, shadow prices @dmexcluded activities of Plan IV
for farmers in the state.

The resource use pattern of Plan IV as shown inatieve table (Table 2) reveals that
capital was the only limiting resource in the stafbe shadow price for capital was
N9.10. This implied that the returns of the farmer increase by=9.10 if additional
unit of capital was used. The non-fully utilizedran-limiting resources under this plan
include land (4.27 hectares), family labour (5.58nehays), hired labour (9.41 mandays),
and child farm labour (5.24 mandays). This shovirad these resources were in excess of
the actual needs of the households in the Statsdt implied that the optimum farm
plans would not be affected if the quantities & timused resources were discarded.

The excluded activities were; cassava/maize/metassava/maize/ melon/ cocoyam,
cassava/maize/pumpkin, cassava/yam/pumpkin, yamzemaelon/cassava/melon and
sole cassava. The non-basic activities under thas fhave the shadow prices of
NO638.93,M3561.31,-M3324.327742.35-NM4164.65-94205.57 and-9623.98

respectively. The shadow price of the excludedvaiets showed by how much the value
of the programme would reduce if any of excludedivdes was forced into the

programme. The most detrimental of all the excludetivities were cassava/melon
followed by cassava/yam/pumpkin while the most cetitipe was cassava/maize/melon.

Sensitivity Analysis/ Programming

The sensitivity of the plans to changes in wage &aid available capital were observed.
The two variables were chosen because of theicariimportance to farm operations in
the study area. Capital was identified as the dinhyting resource in the area while



labour cost took the largest share in the total cbproduction in the State. The effect of
increasing wage rate by 25% on the optimal valus @lzserved. Also, available capital
was increased by 25% and the effects on the optialaés observed.

Table 3: Comparing the optimum net return when wageate was increased
by25%
State

Previous optimum | Present optimum| Decrease<|N| % Change
Plan Il 467506.2 416926.7 50579.5 10.82
Plan IlI 455565.8 390823.1 64742.7 14.21
Plan IV 514110.4 466865.1 47245.3 9.19

Source:computed from Linear Programming result.
Effect of increasing wage rate by 25%

Plan Il was highly sensitive to an increase in eaate. It indicated 14.21% reduction in
net return as shown in the table above. Similasisigity was obtained by Tanko (2004)

and Igwe, 2012.This result was expected as labosir @ontributed a significant part to

the total cost of production and costs normallyn@prdown net return. These results
inform the need to control wage rate and cost lobla in the study area. If wage rate is
not checked, it may affect child farm labour usepasr farming households may fall

back on their under aged children as veritable dalvesource to avoid the high cost of
hired labour. More so, with their low financiakmirce, they may not be able to afford
the high cost of labour. This will ultimately aftebeir level of production.

Table 4: Comparing the optimum net return when capial was increased by
25%

State

Plan I 467506.2 503327.4 35821.2 7.66

Plan IlI 455565.8 479446.6 23880.8 5.24

Plan IV 514110.4 549517.3 35406.9 6.89

Source:computed from Linear Programming result

The plan was also sensitive to increase in capitisio, the activities that appeared in
plans, I, lll and IV remained unchanged. This tesiowever supports the call for a
financial support to small scale farmers to bobsirtfarm production and income.As
earlier stated for maximization problem, an incesafsa limiting resource would increase
the value of the programme (Olayemi and Onyenwd#£l89). Capital was identified as
the only limiting resource and hence constrainedattainment of the plan. This result is



consistent with Ayindeet al. (2010) who showed that an increase in amount ailabe
capital increases the plans return.

SUMMARY, CONCLUSION AND RECOMMENDATIONS

Conclusion

The study prescribed farm plans with child farmolabreduction that would adequately
provide the arable crop farmers in Akwa Ibom Statlh improved income under risky
environment. The result has revealed that farmuress in the study area were not
optimally allocated. The farmer’'s existing plarnss profit maximizing and risk efficient
farm plans have important implications for stragsgio improve food crop production in
the study area. A more generalized allocation pafier all farmers in the state despite
differences in resource endowment across farm zasegvealed by the study showed
that farmers should allocate their resources totivaié cassava/melon/cocoyam
(Ca/Me/Cc), cassava/maize/pumpkin (Ca/Mz/P), yandespumpkin (Ym/Mz/P) and
cassava/maize/melon (Ca/Mz/Me). The beautiful thenthat most of the common crops
found in the State were included. All the normaians did not favour the cultivation of
sole cassava and mixture of too many crops (4 ¢rops

The farm plans that were generated are efficiedtthry indicated optimum enterprise
combinations, optimum farm income and optimum resewse and allocation. The study
has demonstrated the importance of incorporatislg when modeling farm plans for
crop farmers in tropical agriculture. It showedttfeam income will be overestimated if
risk is not included in subsistence farm modelsndég it can be concluded that
appropriate combination of enterprises in crop fagrwould not only help to increase
net farm income but can also enable efficient zdtion of available resources. The
farmers are therefore advised to adopt any of élsemmended enterprise combinations
or plans that best suit their situations. Arablepcfarmers in the State should adopt the
risk efficient plans as formulated in this studyheTprescribed enterprise combinations
would lead to the maximization of farmer’s net regi The additional income will
enable parents to provide other school requirenidwet books, writing materials,
uniforms and school sandals, ensures that thdotreli are not withdrawn from school to
work in the farm and at the same time minimizesdyiariability (risk). The normative
farm plans should be integrated into the AKADEFhtedogy package to the arable crop
farmers in the State. Cost of seed yam was foundetaery large, this constraint the
cultivation of yam, apart from the high risky nawf yam in the study area. Programme
to massively produce seed yam like yam minisetrteldgy should be pursued. Given
that capital was the only limiting resource in #tedy area, government should introduce



policies that will enhance credit access to farmerthe study area. Evidence available
from this study indicated that farmers employ mofeéheir manual labour to different

farming operations. There should be a concertealtelffy government to introduce and
intensify the use of less labour intensive techgpln the study area. This measure
would ensure that all children in farm communites in classrooms at all times during
schools hours.
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