ResearchGate

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/267381886

Analysis of technical efficiency among community-based seed producers in the
savannas of Borno State, Nigeria

Article /n Journal of Food Agriculture and Environment - April 2010

CITATIONS READS
3 102
4 authors:
Paul Amaza \ Edet Udoh
University of Maiduguri University of Uyo
24 PUBLICATIONS 207 CITATIONS 54 PUBLICATIONS 222 CITATIONS
SEE PROFILE SEE PROFILE

"' Tahirou Abdoulaye a Alpha Yaya Kamara

International Institute of Tropical Agriculture Consultative Group on International Agricultural Research
104 PUBLICATIONS 909 CITATIONS 133 PUBLICATIONS 1,010 CITATIONS

SEE PROFILE SEE PROFILE

Some of the authors of this publication are also working on these related projects:

Project Sub Saharan Challenge Programme on Agriculture coordinated by the Forum for Agricultural Research in Africa (FARA) View project

Project Tropical Legumes Il Project View project

All content following this page was uploaded by Edet Udoh on 13 November 2014.

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/267381886_Analysis_of_technical_efficiency_among_community-based_seed_producers_in_the_savannas_of_Borno_State_Nigeria?enrichId=rgreq-6ba0eec2bb74ff66d180ca31f1b5e65e-XXX&enrichSource=Y292ZXJQYWdlOzI2NzM4MTg4NjtBUzoxNjMwODc2MzQxNDkzNzZAMTQxNTg5NDUzMDc0Mg%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/267381886_Analysis_of_technical_efficiency_among_community-based_seed_producers_in_the_savannas_of_Borno_State_Nigeria?enrichId=rgreq-6ba0eec2bb74ff66d180ca31f1b5e65e-XXX&enrichSource=Y292ZXJQYWdlOzI2NzM4MTg4NjtBUzoxNjMwODc2MzQxNDkzNzZAMTQxNTg5NDUzMDc0Mg%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Sub-Saharan-Challenge-Programme-on-Agriculture-coordinated-by-the-Forum-for-Agricultural-Research-in-Africa-FARA?enrichId=rgreq-6ba0eec2bb74ff66d180ca31f1b5e65e-XXX&enrichSource=Y292ZXJQYWdlOzI2NzM4MTg4NjtBUzoxNjMwODc2MzQxNDkzNzZAMTQxNTg5NDUzMDc0Mg%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Tropical-Legumes-II-Project?enrichId=rgreq-6ba0eec2bb74ff66d180ca31f1b5e65e-XXX&enrichSource=Y292ZXJQYWdlOzI2NzM4MTg4NjtBUzoxNjMwODc2MzQxNDkzNzZAMTQxNTg5NDUzMDc0Mg%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-6ba0eec2bb74ff66d180ca31f1b5e65e-XXX&enrichSource=Y292ZXJQYWdlOzI2NzM4MTg4NjtBUzoxNjMwODc2MzQxNDkzNzZAMTQxNTg5NDUzMDc0Mg%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Paul_Amaza?enrichId=rgreq-6ba0eec2bb74ff66d180ca31f1b5e65e-XXX&enrichSource=Y292ZXJQYWdlOzI2NzM4MTg4NjtBUzoxNjMwODc2MzQxNDkzNzZAMTQxNTg5NDUzMDc0Mg%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Paul_Amaza?enrichId=rgreq-6ba0eec2bb74ff66d180ca31f1b5e65e-XXX&enrichSource=Y292ZXJQYWdlOzI2NzM4MTg4NjtBUzoxNjMwODc2MzQxNDkzNzZAMTQxNTg5NDUzMDc0Mg%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_Maiduguri?enrichId=rgreq-6ba0eec2bb74ff66d180ca31f1b5e65e-XXX&enrichSource=Y292ZXJQYWdlOzI2NzM4MTg4NjtBUzoxNjMwODc2MzQxNDkzNzZAMTQxNTg5NDUzMDc0Mg%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Paul_Amaza?enrichId=rgreq-6ba0eec2bb74ff66d180ca31f1b5e65e-XXX&enrichSource=Y292ZXJQYWdlOzI2NzM4MTg4NjtBUzoxNjMwODc2MzQxNDkzNzZAMTQxNTg5NDUzMDc0Mg%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Edet_Udoh?enrichId=rgreq-6ba0eec2bb74ff66d180ca31f1b5e65e-XXX&enrichSource=Y292ZXJQYWdlOzI2NzM4MTg4NjtBUzoxNjMwODc2MzQxNDkzNzZAMTQxNTg5NDUzMDc0Mg%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Edet_Udoh?enrichId=rgreq-6ba0eec2bb74ff66d180ca31f1b5e65e-XXX&enrichSource=Y292ZXJQYWdlOzI2NzM4MTg4NjtBUzoxNjMwODc2MzQxNDkzNzZAMTQxNTg5NDUzMDc0Mg%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_Uyo?enrichId=rgreq-6ba0eec2bb74ff66d180ca31f1b5e65e-XXX&enrichSource=Y292ZXJQYWdlOzI2NzM4MTg4NjtBUzoxNjMwODc2MzQxNDkzNzZAMTQxNTg5NDUzMDc0Mg%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Edet_Udoh?enrichId=rgreq-6ba0eec2bb74ff66d180ca31f1b5e65e-XXX&enrichSource=Y292ZXJQYWdlOzI2NzM4MTg4NjtBUzoxNjMwODc2MzQxNDkzNzZAMTQxNTg5NDUzMDc0Mg%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Tahirou_Abdoulaye?enrichId=rgreq-6ba0eec2bb74ff66d180ca31f1b5e65e-XXX&enrichSource=Y292ZXJQYWdlOzI2NzM4MTg4NjtBUzoxNjMwODc2MzQxNDkzNzZAMTQxNTg5NDUzMDc0Mg%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Tahirou_Abdoulaye?enrichId=rgreq-6ba0eec2bb74ff66d180ca31f1b5e65e-XXX&enrichSource=Y292ZXJQYWdlOzI2NzM4MTg4NjtBUzoxNjMwODc2MzQxNDkzNzZAMTQxNTg5NDUzMDc0Mg%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/International_Institute_of_Tropical_Agriculture?enrichId=rgreq-6ba0eec2bb74ff66d180ca31f1b5e65e-XXX&enrichSource=Y292ZXJQYWdlOzI2NzM4MTg4NjtBUzoxNjMwODc2MzQxNDkzNzZAMTQxNTg5NDUzMDc0Mg%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Tahirou_Abdoulaye?enrichId=rgreq-6ba0eec2bb74ff66d180ca31f1b5e65e-XXX&enrichSource=Y292ZXJQYWdlOzI2NzM4MTg4NjtBUzoxNjMwODc2MzQxNDkzNzZAMTQxNTg5NDUzMDc0Mg%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Alpha_Kamara?enrichId=rgreq-6ba0eec2bb74ff66d180ca31f1b5e65e-XXX&enrichSource=Y292ZXJQYWdlOzI2NzM4MTg4NjtBUzoxNjMwODc2MzQxNDkzNzZAMTQxNTg5NDUzMDc0Mg%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Alpha_Kamara?enrichId=rgreq-6ba0eec2bb74ff66d180ca31f1b5e65e-XXX&enrichSource=Y292ZXJQYWdlOzI2NzM4MTg4NjtBUzoxNjMwODc2MzQxNDkzNzZAMTQxNTg5NDUzMDc0Mg%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Consultative_Group_on_International_Agricultural_Research?enrichId=rgreq-6ba0eec2bb74ff66d180ca31f1b5e65e-XXX&enrichSource=Y292ZXJQYWdlOzI2NzM4MTg4NjtBUzoxNjMwODc2MzQxNDkzNzZAMTQxNTg5NDUzMDc0Mg%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Alpha_Kamara?enrichId=rgreq-6ba0eec2bb74ff66d180ca31f1b5e65e-XXX&enrichSource=Y292ZXJQYWdlOzI2NzM4MTg4NjtBUzoxNjMwODc2MzQxNDkzNzZAMTQxNTg5NDUzMDc0Mg%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Edet_Udoh?enrichId=rgreq-6ba0eec2bb74ff66d180ca31f1b5e65e-XXX&enrichSource=Y292ZXJQYWdlOzI2NzM4MTg4NjtBUzoxNjMwODc2MzQxNDkzNzZAMTQxNTg5NDUzMDc0Mg%3D%3D&el=1_x_10&_esc=publicationCoverPdf

i’;"?“i WFL Publisher

i -..I Science and Technology

\,h'".gf Meri-Rastilantie 3 B, FI-00980
o Helsinki, Finland

e-mail: info@world-food.net

Journal of Food, Agriculture & Environment \ol.8 (2): 1073-1079. 2010 www.wor |d-food.net

Analysis of technical efficiency among community-based seed producersin the
savannas of Borno State, Nigeria

Paul S. Amaza ¥, Edet J. Udoh 2, Tahirou Abdoulaye ® and Alpha Y. Kamara 2
! Department of Agricultural Economics & Extension,, University of Maiduguri, Bama Road, Maiduguri, Borno Sate, Nigeria.
2Department of Agricultural Economics and Extension, University of Uyo, Uyo, Akwa Ibom State, Nigeria. I nternational
Institute of Tropical Agriculture, Kano Sation, Nigeria. *e-mail: paulamaza2002@yahoo.co.uk, pamaza@unimaid.edu.ng,
t.abdoulaye@cgiar.org, €_udoh@hotmail.com

Received 29 September 2009, accepted 20 March 2010.

Abgract

The study examined the socio-economic characteristics of participating seed farmersin acommunity-based seed production scheme organized by the
project, Promoting Sustainable Agriculturein Borno State (PROSAB). In addition, it determined thetechnical efficiency of resource usein PROSAB
seed farms. Farm level survey data from 396 seed producers who cultivated maize, cowpea, soybean, rice, groundnut and sorghum were obtained
using well structured questionnaires. The production parameters were estimated simultaneously with those of the models of inefficiency effects.
Using the maximum likelihood estimation technique, asymptotic parameter estimates were evaluated to describe production inputs and efficiency
determinants. Based on the results of gross margin analysis, the observed profit margins across the seed types conclusively reveal ed that every one
naira spent in cultivating the seeds, some levels of financial benefits were derived asindicated by the output/input indices. Results further revealed
that labour, farm size, seed and fertilizer were the most important inputs across the six crops. Inefficiency model analysis further revealed that the
duration of the crop grown and ecological region predominantly affected the seed farm level of technical efficiency ininput use. A mean technical
efficiency of between 55% and 58% was identified, meaning that seed production under the scheme can still beincrease by about 45% and 42% using

available technology. The study recommendsthat, given the significance of seedsthat have ashorter duration to maturity, quick maturing varieties of

seeds should be promoted among farmersin the study area. Also, timely accessto land augmenting input like fertilizer should be ensured.

Key words: Community-based, seed, production, farmers, technical, efficiency, profit, Borno, Nigeria.

Introduction

One of the major constraints facing the crop sub sector in sub-
Saharan agricultureisalack of quality planting materias, especialy
seeds. Most farmers in the region have little or no access to
improved seeds and continue to recycle seeds that have been
exhausted after generations of cultivation . The crops rarely
withstand pest and disease attacks and adverse weather
conditions. The resultant effects of dependence on these poor
quality seeds have been low yield and persistent food insecurity
experienced in the sub-Saharan region 22,

Thishasbeen the casein Borno State, Nigeriawith aweak seed
supply system and poor access by farmers to improved seeds
Prior to the PROSAB intervention, the only improved seeds that
wereavailableto farmerswerethe hybridswhich are not resilient
to the constraintsin the drought-prone State. Farmers have been
recycling grain as seeds, asituation that has adverse effect on the
viability of the planted seeds.

The PROSAB community-based seed production scheme was
initiated because farmers in the State lacked quality seed at the
time of planting. Designing community-based seed productionis
based on several issues. According to Banziger 4 these include
the choice of crop(s) and variety; source of seeds; training of
seed producers; quality control; need for credit to facilitate
purchase of inputs such asfertilizer to produce the seeds; cleaning,
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packaging, and marketing and sustainability issues. To ensure
availability of the improved crop seeds, the project selected and
trained producers and assisted them in establishing community-
based seed multiplication schemesin 30 communities. The project
which began in 2004 has assisted 971 selected farmers through
the provision of certified seeds of different crop varieties and
inputs, such asfertilizer.

Since 2004, when the first set of seeds producers were trained
and empowered, the Project has continuously selected, trained,
and empowered more farmers. The schemeis proving successful.
There are prospects that some seeds producers would develop
into self-sustaining rural enterprises with alarge capacity to fill
the niche in the supply of quality improved seeds that farmers
need within and around their communities.

Community-based seed production requires resources that are
limited in supply. The availability of these resources and various
combinations determine the quantity of output produced °. The
cost-revenue relationship of the entire production process is
influenced by how technically efficient isthe utilization of their
resources. Thisiswhy the concept of efficiency hasremained an
important economic study especially in developing agricultural
economies, where resources are meagre and opportunities for
devel oping better technologies are dwindling & 8. Efficient use of
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resources is a prerequisite for optimum farm production since
inefficiency in resource use can distort food availability and
security °.

Efficient use of farm resourcesisanimportant part of agricultural
sustainability, which Banziger 4 underscored as a major issuein
the design of acommunity-based production scheme such asthe
PROSAB scheme. One way small-scale farmers can achieve
sustainability in agricultural production and handle the
predominant menace of poverty and unemployment isto raisethe
productivity of their farms by improving efficiency within the
existing resource base and avail able technology >8. The thrust of
this paper, therefore, is to estimate the farm-level input
productivities and efficiency indices among PROSAB farmers,
and to evaluate the major determinants of inefficiencies among
thefarms.

Conceptual framework and literaturereview: Farrell *°isknown
to be the proponent of themodern concept of technical efficiency.
His pioneering work provided a simple measure of farm-firm
efficiency arising from multiple input uses. Technical efficiency
asamajor component of farm productivity indicates an ability of
afarm to produce maximum output from a set of scarce inputs
mix . Following Farrell, afarm-firm istechnically efficient in
resource use when it operates on a production possibility curve
(PPC). Ontheother hand, afarm technically inefficient in resource
utilization operates below the production frontier. The magnitude
of the deviation of an individual farm from the frontier is the
measure of the inefficiency 223, The closer the deviation, the
nearer afarmisto thefrontier and the moretechnically efficient it
becomes. Hence, the position of anindividual farm relativeto the
PPC could be influenced by factors ranging from the climatic,
environment to the attitude and disposition of thefarmers, among
others.

Mathematically, Farrell’s production frontier function beginsby
considering a stochastic production with a multiplication
disturbanceterm of theform

Y =f (Xa B) & ()

where Y = output, X = vector of input, B = vector of parameter;
e = error term; € isthe stochastic disturbance term consisting of
two independent elements “V” and “U”. Both U and V are
independent of each other. Hence

e=U+V 2

The symmetric element “V” accounts for random variation in
output quantity attributed to factors outside the farmer’s control,
such as disease and weather, and it is assumed to be normally
distributed with zero mean and constant variance. A one-sided
component U < O reflects technical inefficiency relative to the
stochastic frontier. Thus, U=0isfor farm-firm output that lieson
the PPC (i.e., they have 100% technical efficiency ininput used)
and U<0 for farm-firm output below the PPC asN~ (0, 8 ?). Thus
equation (1) becomes

Y =f (Xa B) e ©
A considerable amount existsin theliterature on the efficiency
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measurement of farm input in developing countries 5. Parikh ¢
applied the behavioural and stochastic cost function to measure
theefficiency of farm resourcesin Pakistan. Their result indicated
sub-optimal use of manure, fertilizer and labour. Udoh and Akintol &
measured the technical efficiency of crop farmsin South Eastern
Nigeria using a restricted translog production frontier. The

empirical result revealed a mean technical efficiency of 77%,

indicating about 23% inefficiency in resource use. Ajibefun and
Abdulkadri *2 employed the stochastic frontier model and

discovered that technical efficiency varied widely across farms
participating in the National Directorate of Employment, Ondo
State, Nigeria. Theefficiency ranged between 21.7 and 87.9% with
ameanvaueof 67%. Etimet al.*" intheir work used the stochastic
production frontier to estimate the technical efficiency of urban
farmsin Uyo metropolis. The result showed a mean efficiency
value of about 69%, meaning that production could still be

increased by 31% using the available technology. In a study of

1086 farmers, Amaza et al. 2 examined the determinants of food
crop production and technical efficiency in the Guinea savannas
of Borno State, Nigeria. TheMaximum Likelihood Estimates (MLE)
results reveal that farm size; fertilizer and hired labour are the
major factors that are associated with changes in the output of

food crops. The effect of land area on output is positive and the
coefficientisfound to be significant (p =0.01). Fertilizer and hired
labour have positive effects on output and their coefficients are
significant (p = 0.01). Mean farmers' technical efficiency index
was found to be 0.68. Farmer-specific efficiency factors, which
compriseage, education, credit, extension, and crop diversification,
were found to be the significant factors that account for the

observed variation in efficiency among them. Theimplication of
the study is that technical efficiency in food crop production

could be increased by 32% through better use of available

resources, given the current state of technology.

Methodology

Area of study and data source: The study was conducted in
Borno State, Nigeria. It covered all the three ecological zones of
the PROSAB project areas of the state *. A total number of 971
seed producerswere under the PROSAB schemeinthe state. The
seed produced under the schemeinclude, maize, cowpea, soybean,
rice, groundnut and sorghum. Using the criteriaof ecological zones
and type of seeds, 396 seed producerswererandomly selected for
the study. Cross sectional, primary datawere therefore collected
from these 396 seed producer using well structured questionnaires
and personal interview under asingle survey regime.

Data analysis techniques. Descriptive statistics, Gross margin
analysis and the stochastic frontier production (SFP) technique
were used asanalytical tools. Descriptive statistics examined the
socioeconomic characteristics of seed producers. The stochastic
frontier production model, which assumed a Cobb-Douglasform,
was used to determine resource use efficiency among the seed
producers.

Gross margin analysis: A partia budget using gross margin
analysiswas used to determine the profitability of different seed
types. The gross margin is usualy referred to as returns over

T NGS = Northern Guinea Savanna, SGS = Southern Guinea Savanna, SS = Sudan savanna.
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variable cost and it serves as a proxy measure of profitability .
The gross margin from production activitiesisthe gross value of
seed output less al the variable costsincurred on the same seed
crop during the production year.

The gross margin was estimated as:

GM =Zpigi - ZrjXj @)

where GM = Gross margin, pi = Unit price of ith output,
gi = quantity of ith output, rj = unit cost of the variable input j,
Xj = quantity of thevariableinput j.

Theempirical SFP models: Six different SFPmodel sare specified
to represent frontier functions for the six seed types cultivated
under the PROSAB scheme. However, the general empirical SFP
model used inthe analysis of datais specified as:

Ln(Y)=B,+B,Ln(Lb)+p,Ln(CP)+ B, Ln(Fms)+p,Ln(SD)
+B, Ln (Frt) +B,Ln (Ach) +V -U, i=1,..6 (5)

where Y = quantity of ith seed produced per household measured
in kg, Lb = labour used to produced ith seed measured in man
days, Cp = capital, measured as deprecation value of fixed input
used inthefarmto produced ith seed, Fms=farm sizefor ith seed
measured in ha, Sd = quantity of i of seed used, measured inkg,
Frt = quantity of fertilizer used to produce ith seed measured in
kg, Ach = agrochemical used in producing ith seed measured in
litres.

It is assumed that the technical inefficiency effects are
independently distributed and v, arises by truncation (at zero) of
thenormal distribution with mean, v, and variance, 6>wherev, is
defined by equation (5):

u,=8,+8,(GN)+,(Ag)+ 5, (Edu)+ 5, (Fms)+ &, (Dur)+ & (Reg)+ e
i=1,...,6 (6)

where GN = gender of farmer producing ith seed (dummy, 1 for
male and 0, otherwise), Ag = age of farmer producing ith seed
measured in years, Edu = educational level of farmer producing
ith seed measured inyears, Fms= farm sizefor ith seed measured
in ha, Dur = duration of ith crop grown (dummy, D=1 for quick
maturing variety and 0 = otherwise), Reg = agroecological region
(1=NGS, 2=SGSand 3=SS), e=error term.

The 1-2-3 scalerepresentsalinear gradient since moving from 1
to 2 and to 3 implies moving from the wet to the dry extreme
ecological zones.

The B and o coefficientsin equations (4) and (5) were unknown
parameter jointly estimated by maximizing the likelihood
function 2°. The parameters of the stochastic frontier function
were estimated by the method of maximum likelihood, using the
computer program FRONTIER Version 4.1

Resultsand Discussion
Themajority of seed producersweremaleinall theyears(Table1).
This result conforms to the cultural norms and predominant
religion of the area, where mal es have more accessto and control
of productive inputs than females. Average ages in years were
about 47 (2004), 43 (2005), and 43 (2006). Thisimpliesthat the
majority of seed producersfell within the active age group. This

Journal of Food, Agriculture & Environment, Vol.8 (2), April 2010

perhaps has a positive implication on the availability and
productivity of labour in the scheme. Most of the seed producers
wereliterate. About 86% (2004), 76% (2005), and 76% (2006) had
one form or another of formal education. Theimplication of this
distribution isthat the producers have minimum level of education
required to comprehend the training in seed production practices
and can easily adopt innovations.

The majority of respondents had a large household size. With
an average size (number of persons) of about 13 (2004), 10 (2005),
and 10 (2006) the family constituted the major source of labour in
thescheme.

Across the three years, crops grown were about 37% maize,
23% cowpea, 19% soybean, 2% rice, 11% groundnut, and 7%
sorghum. The average gestation period (days) for maize, cowpea
and soybeans are about 82 (2004), 85 (2005) and 90 (2006)
respectively. An average seed farm size was about 0.3 ha (2004),
0.42 ha(2005), and 0.34 ha(2006).

Gross margin: As shown in Table 2 producers of the different
seed types recorded some levels of profitability. As such, the
enterprisesof certified seed production have animpressivereturn
to capital and are profitable. However, the profitability levelsvary
with seed types. The profit margin recorded by maize seed
producerswas consistently largest for 2005 and 2006; it stood at
N:36, 413.43/hain 2005 but increased to56, 073.00/hain 2006.
The same increased profit margin pattern was recorded for
soybean, groundnut, and sorghum, but for cowpeaand rice, profit
margins showed declining val ues between 2005 and 2006.

The observed profit margins across the seed types conclusively
revea ed that every one nairaspend in cultivating the seeds, some
levelsof financial benefitswere derived asindicated by the output/
input indices. Specificaly, inthe case of sorghum, every onenaira
spent brought to the producersfinancial benefits of about 142.03
(2005) and #4+2.09 (2006). Also, judging from the p-values, which
indicate profitability over one planting cycle, each of the seed
type production processes was fairly financially sustainable in
the two planting seasons. This is because the p-values for each
seed types are non-decreasing and satisfy the constraint or side
condition of being greater than zero.

Maximum likelihood estimate and inefficiency estimates; The
ML E estimation resultsfor the six cropsarepresented in Table 3.
The sigmasqguare coefficients of the six functionsare statistically
significant and different from zero at 1%. Thisindicatesagood fit
and the correctness of the specified distributed assumption of
the composite error terms. Also, thevarianceratios are significant
a 1%. This means that the systematic effect unexplained by the
respective production functions constituted sources of random
errors. Hence, the occurrence of technical inefficiency among the
PROSAB seed producers accounted for average of 60% of
variationsin the quantity of certified seed produced. The presence
of one-sided error component in the specified SFP modelsisthus
confirmed, implying that the ordinary | east square estimation woul d
be inadequate representation of the data. The diagnostic results
therefore confirm the relevance of the stochastic production
frontier and maximum likelihood estimation

The estimated Cobb-Douglas production frontiers showed
perfect combination of inputsin producing different certified seeds
in the PROSAB scheme. In all the six models, most of the input
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Table 1. Socioeconomic characteristics of respondents.

Characteristics 2004 2005 2006
Frequency % Frequency % Frequency %
i Gender distribution
Male 40 95.2 76 61.3 144 62.6
Female 2 4.8 48 38.7 86 37.4
Total 42 100 124 100 230 100
II Age distribution
20 — 30 years 6 14.3 24 19.4 40 17.3
31 - 40 years 12 28.6 37 29.8 62 27.0
41— 51 years 9 21.4 33 26.6 66 28.7
> 50 years 15 35.7 30 24.2 62 27.0
Total 42 100 124 100 230 100
il Educational level (yrs)
No Schooling 6 14.3 30 242 54 23.5
Primary School 5 11.9 18 14.5 40 17.4
Quaranic School 17 40.5 28 22.6 52 22.6
Secondary School 10 23.8 35 28.5 61 26.5
Tertiary 4 9.5 13 10.5 23 10.0
Total 42 100 124 100 230 100
iv Household size (number)
1-4 2 4.8 15 12.1 30 3.0
5-8 11 26.2 36 29.0 66 28.7
>8 29 69.0 73 58.9 134 58.3
Total 42 100 124 100 230 100
v Primary occupation
Upland farming 30 71.4 103 83.1 189 82.2
Fadama farming 2 4.8 4 32 6 2.6
Livestock farming 2 4.8 9 7.3 10 4.4
Artisan 3 7.1 2 1.6 7 3.0
Civil servant 5 11.9 6 4.8 18 7.8
Seed production 0 0.0 0 0.0 0 0.0
Total 42 100 124 100 230 100
vi Distribution of seed type
Maize 36 53.7 50 37.0 58 314
Cowpea 9 13.4 34 25.2 46 24.9
Soybean 13 19.4 27 20.0 33 17.8
Rice 1 1.5 1 0.7 6 32
Groundnut 1 1.5 16 11.9 28 15.1
Sorghum 7 10.5 7 5.2 14 7.6
Total 67* 100 135* 100 185* 100
vii Duration of crops grown (days)
<60 1 2.4 0 0.0 0 0.0
60—-70 7 16.7 20 16.1 41 17.8
71-80 5 11.9 18 14.5 21 9.1
>8 29 69.0 86 69.4 168 73.1
Total 42 100 124 100 230 100
viii Distribution of farm size (ha)
<0.1 8 19.0 3 24 26 11.3
0.1-0.25 5 11.9 43 34.7 89 38.7
0.26- 0.05 27 64.3 62 50.0 97 42.2
>0.50 2 4.8 16 12.9 18 7.8
Total 42 100 124 100 230 100

Source: Field survey, 2006, Note F = frequency. = Multiple responses.

coefficients had the expected signs and magnitudes. Specificaly,
labour, farm size, seed and fertilizer appeared important productive
inputs for al the six crops. However, the use of capital only
appeared important input for groundnut while agrochemicals
explained increased output in the cases of cowpea and rice
certified seeds. But as expected, the labour, farm size, the seed
planted and the quantity of fertilizer applied all positively and
significantly affected the quantity of harvested certified seeds.
The production elasticities with respect to labour are positive
as expected and statistically significant for all the six crops at
different critical probability levels. The magnitudes of the
coefficients of labour inthesix modelsindicatethat certified seed
productionis highly inelastic to changesin the amount of labour
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used. Thus, a unit increase in man days would induce less than
proportionate increase in the output of certified seeds, and vice
versa. The result explains the labour intensive nature of crop
cultivation that characterized low input agriculture of sub Saharan
region.

The estimated coefficientsfor farm size are positivefor the six
models, which conform to a priori expectation, and significant at
different aphalevels. Therefore, land is confirmed to be apositive
driver for increase certified seed production. This suggests that
landisasignificant factor associated with changesin seed outputs.
Thusoutput of certified seeds could still beincreased if farm size
isincreased.

The coefficients of the variable associated with planting seeds
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are positive as expected and statistically significant at different
probability levels for the six crops. Therefore, under proper
agronomic practices, certified seed production responds less
proportionately to increase planting seeds.

The production elasticitieswith respect to fertilizer are positive
as expected and statistically significant. The magnitudes of the
coefficientsof fertilizer for the six modelsarelessthan unity, which
indicate that the outputs of the various certified seedsareinelastic
to changesin thelevel of fertilizer used. The significance of the
fertilizer variableis derived from thefact that fertilizerisamajor
land-augmenting input in the sense that it improves the
productivity of existing land by increasing crop yields per ha?.

I nefficiency modd: Theestimated coefficientsof theinefficiency
functions for the six crops explain determinants and sources of
technical inefficiency levelsamong theindividual producers. As
shown in Table 3, coefficients of age and education were not

statistically significant inefficiency determinantsinall thesix crops
except for ricemodel, and thusdid not affect thetechnical efficiency
(TE) of resource use among maize, cowpea, soybean, groundnut
and sorghum farmersin the PROSAB scheme. On the other hand,
the coefficients of gender were positive and significant, meaning
that gender of the head of the household has significant effects
ontechnica efficiency of cowpea, and sorghum seed production.
Farm size coefficientsare positiveand significant for all the crops
except maizeandrice. Thisresult supportstheinverserelationship
hypothesis between farm size and productivity. Thus, farmers
maintai ning small sizefarms appear to be moreefficient ininput
use. Duration coefficients are negative and statistically significant
inthe case of maize, cowpea, soybean and groundnut, but positive
and significant in the case of sorghum. Since the dependent

variable of the inefficiency function represents the mode of

inefficiency function, a positive sign of an estimated significant
coefficient implies that the associated variable has a negative
effect on efficiency and anegative sign indicatesthat thereverse
is true. It, therefore, follows that the early maturing varieties

increasefarm efficiency. Thus, farmers’ output would be closer to
the production frontier as the maturity duration decreasesin the
case of maize, cowpea, soybean and groundnut certified seed

production. Thismay be explained by the fact that the study area
is often characterized by drought which constitutes one of the
major causes of yield lossin the savannas?. Thus, maize, cowpea,

soybean and groundnut seed that mature early tend to thrive
better. Asaresult, technical efficiency of maize, cowpea, soybean
and groundnut seed producers increases when they plant early
maturity seed varieties This can be explained by thefact that early
maturity seed varietieshave adequaterainfall that allowsthe seeds
tofully mature. Thisobservation agreeswith Kamaraet al. 2 where
they found that the grain yield of late maturity maize varietiesin
savannas of northeast Nigeriawere, on average, are as productive
asearly maturity maizevarieties..

Seed farm specific resourceuseefficiency indicesin Borno State
under the PROSAB scheme: The distribution of resource use
efficiency indicesfor thesix cropsas presented in Table 4 exhibits
rather a cluster efficiency index across seed farmsin PROSAB
schemewith minimal disparities. Acrossthesix crops, about 80%
of thefarmshad an efficiency value around the efficiency values
of 0.21 and 0.70 and the mean efficiency valuesfor the six crops
are between 0.55 and 0.58, leaving inefficiency gaps of between
0.45 and 0.42. Specifically, the result indicates that for average
maize seed farmer to attain the technical efficiency level of

their most efficient partner, they would realize about 40.2%

[i.e. 1-(0.58/0.97)] cost savingsin maize certified seed production.
On the other hand, the least technical efficient maize

certified seed farmers in the scheme area had about 98.9%

[i.e. 1- (0.01/0.97)] cost savings. In the case of sorghum, the most
efficient farmer realized about 39.3%[i.e. 1-0.57/0.94] cost savings
in sorghum certified seed production, while the least technical

efficient sorghum certified seed farmersin the scheme had about
97.8%[i.e. 1-(0.02/0.94)] cost savings.

Only about 19% of thefarmshad efficiency value between 0.71
and 1.00, with none of the farms having efficiency index that
correspond tothefrontier va ue asreveal ed by the maximum values
for each seed type. However, the observed distribution predicts
that a good proportion of certified seeds were not produced by
the PROSAB farmersbecause of an inefficient use of theidentified
farm resources. Specifically, scare inputs may be allocated to
various uses on the basis of their marginal shadow valuesthereby
preventing the farmersfrom reaching the efficiency frontier. This
is S0, because very few farms were closer to the unity value of
efficiency, thus indicating that the farmers under the PROSAB
scheme were faced with multifarious constraints. The analysis
reveal ed that some of these problemsinclude variation in gender-

Table4. Distribution of efficiency indicesamong PROSAB seed producers by seed typesin

Borno State, Nigeria.

Efficiency class Maize Cowpea Soybean Rice Groundnut Sorghum
0.01-0.10 3 2 3 2 1 1
0.11-0.20 7 6 4 1 3 2
0.21-0.30 13 8 4 2 3 2
0.31-0.40 20 11 9 2 4 3
0.41-0.50 25 15 13 8 9 10
0.51-0.60 33 20 18 11 17 15
0.61-0.70 10 9 8 4 3 2
0.71-0.80 6 5 6 3 2 2
0.81-0.90 4 4 5 2 1 1
0.91-1.00 2 1 2 2 1 1
Observations 123 81 72 37 44 39
Mean value 0.58 0.56 0.55 0.59 0.58 0.57
Min. value 0.01 0.03 0.01 0.02 0.03 0.02
Max. value 0.97 0.96 0.96 0.91 0.92 0.94
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participation and the long gestation period of crops seed planted

Empirical results from literature have also identified poor
management and inadequate farm inputs, including credit facilities
asconstraintsfacing small-scalefarmersin Nigeriawhich prevent
them from attaining maximum technical efficiency in resources
use 2, In subsistence farming, asin the case of PROSAB seeds
farmers, farm resources are mostly allocated to multiple usesin
the basis of their marginal shadow values, thereby preventing the
farmersfrom reaching the production efficiency frontier °.

Conclusions

The study revealed that adult males were predominant in the
scheme. Theliteracy rate among participating farmerswas high,
about 79% of thetotal respondents. Labour availability wasnot a
problem, as most farmers had alarge househol d which constituted
amajor source of labour. About 84% of participantswerefull-time
small-scalearablecrop farmers. Labour, farm size, seed and fertilizer
wereidentified asthemajor productiveinputsfor increased certified
seed production. A mean technical efficiency value of between
55% and 58% for farmers, under this PROSAB schemein Borno
Statewasdiscovered. Thisimpliesthat seed farms output has not
reached that production frontier. Hence, certified seed production
can still beincreased by about 45% and 42% using the available
technology.

The study revealed that quality seed is crucia for agricultural
development, especially in afood insecure region of sub-Saharan
Africa. Therefore, it isimperative to develop an effective seed
production and delivery system that would ensure a constant
supply of quality seedsto farmers, asthiswould help to remove
someof the constraintsto higher technical efficiency andincrease
productivity in the sub region. PROSAB seeds production (a
community-based scheme) wasinitiated to produce quality seeds
toincreasefarm productivity, reduceinefficiency in resource use,
aswell asto promote farmerswell being.

The study recommendsthat seeds producers, especially female
producers, should have accessto |abour-saving technol ogies such
as herbicides and threshers, to increase technical efficiency in
seeds crop production. Secondly, given the significance of seeds
that have ashorter duration to maturity, quick maturing varieties
of seeds should be promoted among farmersin the study area.
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