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ABSTRACT

Using a cross sectional data obtained through a multistage sampling technique, this study estimated the technical
efficiency of small holders RTEP participants and non-participants in Plateau Sate, Nigeria and further examined
the factors that determined the differential in efficiency index. A total of 160 RTEP participants and non-
participants in the study area were randomly selected for the study. The stochastic frontier production model was
used in the analysis to determine the relationship between output and the level of input used in the study area. The
empirical results revealed that farm size was significant at 5% for RTEP participants only. Planting materials,
fertilizers and hired labour were statistically significant at 5% level. The estimated gamma parameters (y) of 0.89
for RTEP participants and 0.94 for non-participants indicated that 89% and 94% of the total variation in total
output was due to technical inefficiencies of the respondents. The mean technical efficiencies (y) level was 0.91 for
RTEP participants and 0.56 for non-participants. It was therefore concluded that there was scope for increasing
root and tuber crops production by 0.91% for RTEP participants and 54% for non-participants with the present
technology. Therefore the study confirmed that increased land, planting material, fertilizer and hired labour can be
used in the area for both RTEP participants and non participants.

Key words: Technical efficiency, RTEP, Plateau State, stoahg@soduction frontier.

INTRODUCTION

Nigeria is predominantly rural in character with nmshan 80% of the population residing in ruralaarfl](Agbara,
1985). It is characterized by a dualistic economadenup of a market economy and a subsistence egonghile
the market economy is in and near the towns, thsistence economy is in the rural areas. The mad@tomy is
more developed than the subsistence economy[13.dudlism is also characterized by the existeneama@fdvanced
industrial system and an indigenous backward algui@l system. The industrial sector uses capitétrisive
techniques and produces variety of capital goodsdamable consumer goods. The rural sector usesitabtensive
mode of producing agricultural commodities withditeonal techniques[2].

The Nigerian economy is basically agrarian with onigy of the people living under poor conditions.pfoportion
of the farmers practice subsistence farming wittalsfiarm size-holdings, cropping about 1-2 hectareder a
traditional system characterized by low technologgriculture is crucial to the social and econom@velopment
of Nigeria[3]. It contributes to the Gross Domedfimduct (GDP), employment, foreign exchange egmiand
provision of food for local consumption and agrbeal industries[4]. Agriculture is second only tetmleum as the
most important contributor to the Gross DomestiodBct, accounting for an estimated 51% in 1999/]0@nd
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33.4% in 2008/2009 farming season[6] (World faat®l Nigeria, 2009). However, the Nigerian agrictdtinas
been on the decline compared with other sectotiseoéconomy.

In most developing countries, farmers very well \wnthhe need to allocate given resources and thentdapies at
their disposal so as to maximize profit and achiwe greatest economic efficiency. Yet the fooddpiction has
continued to dwindle and food demand as well ak bigpulation growth continues to skyrocket. Theushmate of
population has been as high as 2.9% [7]. Persigtehe gap between food production rate and foechahd has
continued to widen [8] irrespective of the varigegrammes by government to increase food produetia at the
same time reduce hunger and poverty. Consequetityeria is being enlisted as one of the most famkcure
countries [9].

Root and tuber crops are some of the agricultugscproduced by the Nigerian farmers. In Afridagat 40% of

all root and tuber crops are produced in Nigeridiofved by Congo DRC (10%), Ghana (8%); Tanzanib)(6
Uganda (5%); Mozambique (3%); Angola (3%) [10]. §makes Nigeria the largest producer of roots ahdrs in

Africa. A major policy thrust is to boost the pration of cassava for export, which has been eséichtd earn up to
$5 Billion foreign exchange for Nigeria[11]. [11ther asserted that, immense value of root crepswa materials
for numerous and diverse industries provide adeqgimpetus for their increased production. Some hefs¢

industries include textile industries, livestocledis, flour mills, food industries, ethanol prodanti and bakeries
among others.

Since agriculture remains the mainstay of employmenthe country employing about 70% of the wotkin
population, it became imperative that appropriatdicy measures, aimed at alleviating poverty, mtate
agriculture and rural development into considergfit?] (Soludo, 1996). [13], in their analyses loé {poverty trend
in Nigeria, noted that poor families are in higloportion in farming household who are mainly in theal areas.
Within the last three decades, serious efforts eeen made to make the Nigerian economy selfeseiffi in food
production, and ultimately improve the standardidhg of the farmers in particular and the Nigeripeople in
general. One of these efforts was the establishiwfetite Agricultural Development Programmes (ADPs)1974
with the overall objective of increasing food pretian and farm family incomes of the rural popwat{14].

An attempt to increase and sustain food produaimhresource use efficiency resulted in the estafplent of Root
and Tuber Expansion Programme (RTEP) by the Fed@waernment in collaboration with International Euior
Agricultural Development (IFAD). In spite of thellmns of naira spent on this programme, reports on
socioeconomic analysis of poverty level among rarakllers in Kwara state in Nigeria still shows tthiaere is
widespread poverty generally in the country andigaearly among the rural farm families[15] . [1#] his study on
quantitative analysis of food requirement affirmbet although Nigeria is endowed with abundant retand
human resources, the country is still grapplinghviite problem of low agricultural output and proiikity. The
purpose of the study was to analyze empiricallg, tdthnical efficiency of resource use by RTEPigaents and
non participants in the study area.

The analysis of the impact of root and tuber exjgemprogramme on productivity will bring to the éthe need to
give support to this programme as well as replisath in other parts of the country owing to thet faat there has
been little study carried out on the effect of finegramme on poverty alleviation and productiviffarmers in the
study area. The study will improve the data basRTEP and provide necessary information on bottigiating
and non-participating farmers with the view of iroping and modifying programme design, planning and
implementation of strategies, thus acceleratingatttéevement of the set objectives of the progranirhe result of
this study will provide the necessary data requinggbolicy makers that will positively impact thigdlihood of the
people, increase food production and provide raatennals to boost and increase the establishmeagwf allied
and cottage industries.

MATERIALSAND METHODS

Thestudy area

The study was conducted in Plateau state of Nig&his state lies between latitudé®Ngand 16E and longitudes

7°E and 1%E of the prime meridian[17] . The Plateau highlatands at an average height of 1200 meters above
mean sea level [17]. The mean temperature in thghBm part of the state varies fron’Glo about 14C on the
Plateau while the annual rainfall varies from 131n7m in the Southern part to 146.00 mm on the Jategu[17].
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Though situated in the tropical zone, the climateJos Plateau and its environs simulates that eftéimperate
region while the Southern part is much more trdpiéth adequate fertilizer supplement and the afsinproved
varieties, crop varieties like maize, Irish potatogcoyam, upland rice, sorghum and vegetables eirgy lproduced
[17]. Livestock types found in the state are cattheeep, goats, pigs and poultry.

Sour ces of data and sampling procedure

Data for this study was obtained from both primang secondary sources. The primary data were tetllemn the
production activities of the RTEP participating arah participating farmers using structured questiires A total

of one hundred and sixty (160) respondents comrmgri80 RTEP participating and non-participating farsneach
were randomly selected from sixteen villages cogipgi Ganawuri, Riyom, Tom Gengere, Wereng Rim, Mani
Langai, Panyam, Ntam, Ampang West, Zamko, Shishémgtang, Shendam, Kalong, Longvel and Yelwa. The
sample frame was divided into two consisting oftipgrants and non-participants. For the participgtand non
participating farmers, 80 farmers were also rangaelected making a total of 160 respondents.

Analytical M odel
The stochastic production function model was adbfie the study and is specified as follows:

Y, =f (Xi, B) L (I)
&= (Vi-Uy)

Where Y is output, Xi is inputf is a vector of parameter to be estimated. Theudiahce ternz; consist of two
components Vand U where \\=N(O, sz) and | is a one sided error term. The two errorakhd U are assumed to
be independently distributed. The termi&/the symmetrical component and permits randoratian of production
across farms; while it also captures factors oattli@ control of the farmer. A one-sided compotfent 0) reflects
technical efficiency relative to the stochastictier. If U; = O, production lies on the frontier. If J 0, production
lies below the frontier and is inefficient. Follavg[18]), the Technical Efficiency (TE) of the indiwal farmer is
calculated as the expected values ofdnditional org; = Vi-U;. Technical efficiency is then calculated as:

TES @XP (m8/U) 5 ettt e e e (2)
Sothat X TE<1.

The empirical model of the stochastic productiamfier is specified as;

LnQi=LnBg+ B1LNX 1+ BoLNXo+ BsLnX s+ B4LnX 4+ BsLnXs+ BglnXg+ Vi-Ui.........n. 3)

Where;

Q = Total value of farm output (in Naira) fron{'ifarm.

X,= Farm size in hectares (Ha)

X, = Seed/planting materials (Kg).

Xs=Quantity of Fertilizers used in kilograms (Kg)

X4 = Quantity of chemicals used (Kg)

Xs=Family labour (Mandays)

Xe= Hired Labour (Ha)

Bo = intercept

B j =vector of production function parameters to bénested i=1, 2, 3,...,n farms;
j=1, 2, 3... minputs.

v; = random variability in the production that canbetinfluenced by the farmer.
i = the deviation from maximum potential output aftiteible to technical inefficiency.

The variance of the random er@r” and that of the technical inefficiency efféat’ and the overall variance of the
model are related as follows:-
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Equation (5) measures the total variation of prdidac(output) from the frontier which can be attribd to
technical or allocative inefficiency[19].Th&” and y, coefficients are the diagnostic statistics thatidate the
relevance of the use of the stochastic frontiercfion and the correctness of the assumptions mad¢he
distribution form of the error term.

RESULTSAND DISCUSSION

Technical efficiency and associated inefficiency factors

Tablei: Maximum Likelihood Estimates of Cobb-Douglas Stochastic frontier production function.

RTEP NON_RTEP

Variable Coefficient Coefficient
Constant 0.64(0.43)NS 0.43(5.34)***
Farm size 0.17(2.35)** 0.12 (1.13)NS
Planting material 0.43(2.22)** 0.41(2.01)**
Fertilizer 0.30(8.38)*** 0.27(6.40)**
Agro-chemical 0.21((1.63)NS 0.20(1.60)NS
Family labou -0.261-0.89)N¢ -0.26(0.82)N:
Inefficiency model
Constant 0.34(2.34)** 0.16(2.33)**
Age 0.17(9.36)*** 0.91(2.76)**
Education 0.75(3.97)** 0.16(1.10)NS
Farm size -0.31(-2.37)** -0.12(-2.18)**
Farming Experienc 0.31(2.84)* 0.23(2.68)**
Household size -0.10(-2.74)** -0.03(-2.86)***
Membership of farmers' group 0.91(4.33)*** 0.03®B*
Extension conta -0.68(-3.48)*** 0.53(3.30)***
Credit access -0.14(-2.84)** -0.28(-2.14)**
Gender 0.98(3.02)*** 0.81(2.82)**
Variances 0.21(1.13)NS 0.23((1.11)NS
Sigma squared 1.47(5.65)*** 1.27(5.14)**
Gamma 0.89(2.44)** 0.94(2.12)**

Figuresin parenthesis are t-values. *indicates values are significant at 5% level and below.
+ A negative sign on a socio-economic parameter indicates a positive impact on efficiency.

Maximum Likelihood Estimates of the stochastic fien production function for RTEP participants andn-
participants in the study areas are presented bieTia The variance parameter estimafeandy for RTEP
participants and non-participants are 1.47 and; 08P and 0.94 respectively. They are all sigaificat 5% level
of significance. The sigma squared indicates the goodness of fit and correctnesshef distributional form
assumed for the composite error term while the gamimdicates the systematic influences that are uaeed by
the production function and the dominant sourcesanflom error. This means that the inefficienceaf make
significant contribution to the technical efficiées of both RTEP and non-RTEP participants. Thémesed
gammay parameter of 0.89 for RTEP participants and 0ddsén-RTEP participants indicates that about 88
94 % of the variation in the value of farm outpRTEP and non-RTEP participants was due to diffees in their
technical efficiencies. Thus, the hypothesis that toefficient of y = 0 is rejected. The result shows that
inefficiency effects were present and significant.

The estimated coefficients of all the parameterprofiuction function are positive for both RTEP ateh-RTEP
farmers except the coefficient for family labouriethis negative for both groups.

Farm size (a1): The coefficient of farm size was positive angngiicant at 5% level for participating farmers but
not significant for non-participating farmers. Thesult could mean that it is possible to expandeitubrop
production activity in the study area. Thus, ifnfasize is increased by 10 %, total value of farrtpoulevel will
improve by less than proportionate margin of 1. 6%RTEP farmers and 1.2% for non-participating farsn

Planting materials (a,): The coefficient of planting materials was postand significant at 5 percent level for both
RTEP farmers and non-participating farmers. If pfemmaterials are increased by 10%, value of fatrtput will
increase by 4.30% for RTEP farmers and by 4.1%nfam-participating farmers. As such, farm output ¢en
significantly increased by increasing the use anphg materials. This may be due to the presefiémmroved
seedlings from the RTEP programme.
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Fertilizer (a3): The production elasticity with respect to ferr is 0.30 and 0.27 for RTEP farmers and non-
participating farmers respectively and significahts%level. By increasing the quantity of fertilizey 10%, the
value of farm output will increase by 3.0% and Rercent respectively for both groups of farmerdsTinding is in
conformity with that of [20. In his study of urbdarming, he found the coefficient of fertilizer twe highly
significant at 1% level.

Hired Labour (a4): The coefficient of hired labour was significaamd had a positive sign for both groups of
farmers. This is in line with [20] and [21] who sted the importance of labour in farming, particlylain
developing countries where mechanization is raresmmall scale farms. The coefficient for agrochemsiand
family labour were not significant and was not n¥ atatistical relevance.

(ii) Technical I nefficiency Model

The variables of the inefficiency model as showable 1 indicates years of schooling, years pkeernce with
RTEP, membership of farmers’ group, extension adraad access to credit, have the expected negsitms and
significant at 5% for both groups of farmers. Thiglies that the technical efficiency of RTEP peigating and
non-participating farmers will increase with incsedn the above variables. Education enhancesctipgsition and
utilization of new technologies by farmers[22] 3]2[24];[25] . Membership of farmers’ groups enebthe farmers
to interact and share information with each otherpooduction methods and input sourcing. Accessréalit

enhances farmers’ capacity to acquire productipats on time to enhance productivity. This findiagonsistent
with the findings of[26] , [27], and[23].

Coefficients of age, farm size, household size genlder were positive for both groups of farmersweleer, only

the coefficients of farm size and household sizeeveggnificant for both groups of farmers, while ttoefficients of
age was significant only for RTEP farmers and genslas not significant for both groups of farmerhieT
significance of these coefficients implies that RT&armers and non-RTEP farmers with large famitg sfarm size
and relatively older in age have lower technicdicefncy. It has been reported the use of largeilfalabour on

small farms result in over-utilization and henceffitiency[21]. Older farmers are often not ameeata changes
and are neither likely to adopt improved technategnor have the physical strength to do manual vasrihe
younger ones [8];[23]. This gives credence to whgré exist a positive relationship between age taotnical

inefficiency. The finding of this study on age isagreement with[28] who in their study of smalkscfarmers in
Nigeria found age to be positively related to iréncy.

Farm Level Technical Efficiency for RTEP participants and non-participants

Tableiv: Frequency distribution of technical efficiency of RTEP Participants and Non-Participants

Efficiency level (%) RTEP (%) Non-RTEP
0.0¢-0.4C 2.2t 0
0.41-0.60 7.25 10
0.61-0.80 16 20
0.81-1.0C 74.5 7C

Minimum (%) 43 34
Maximum(%) 95 97
Mean(%) 91 56

The frequency distribution of predictive individut@rm level technical efficiencies are shown in [Esbii. Over
70% of the RTEP farmers in the study area havenieahefficiency scores of over 80 percent withaarrage score
91%. Similarly, Table 2 shows that for the non-RTEP fg#ants, about 91% of the farmers had technical
efficiency scores of over 61% with mean score opBfcent. In comparism however, the mean valuasabiical
efficiency scores of RTEP participants were higtiemn those of the non-participants. This means tthatRTEP
participant were more efficient in resource-usenthlide non-participants. This is in conformity witie work of
[29]Helena (2005). This result also shows the intgpure of examining technical efficiency with themabf
examining critically the role higher efficiency kg play in output in agriculture. Z- Test scorewh that there is a
significant difference between the efficiency of B participants and Non-participants in the sturbaaat 5%
level.
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CONCLUSION

The results of the study show that RTEP participamtre technically efficiency in the use of inpthan non-
participants. The problems encountered by RTEP desrin the study area were lack of credit, hight odsnput,
Lateness in the supply of these inputs and inadequof markets. The problems encountered by the RTEP
management arattitude of the farmers to change, inadequate €&iimhrcommitment, inadequate knowledge of
marketing and record keeping.

The following recommendations were made:

1. The result of the study showed that about 7Zquerof the respondents are young men, educatedamsnd
predominantly small scale farmers, implying thattare young, active, energetic who are more likelipe more
productive and innovative. Therefore, the joblesadgates should be motivated by putting in placadgate
farming scheme, with the provision of technologyeln inputs to embark on commercial root and tulmeops
farming as a means of income.

2. The high technical efficiency of the farmerstlire study area which contributed more to econotfficiency
should be sustained by adopting improved variaifgganting materials and other inputs that wilither increase
input/output ratio while RTEP management shouldipytiace appropriate measures that will addressaiv levels
of allocative efficiency.

3. Proper and effective logistics such as provisibrinput delivery vans should be put in place bg farmers,
P.A.D.P and RTEP management that will reduce timeviasich these inputs gets to the farmers, sinceitinp
availability and timeliness of same is crucialgooduction.

4. A public-Private partnership agreement can lered by the government both at State and Fedevald with
input companies to open outlets in the rural camities so as to ease the problems associatednpitth supply
delay.
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