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Abstract

An analysis was conducted of the productivity ofalholder farmers enrolled into an out-growers’estie to
supply cassava to commercial starch processors tineléestlé-IITA cassava starch value chain ptojgnder
the project, improved cassava varieties—clonecethigh-yielding, early maturing and disease-resstawould
be supplied to the farmers without charge. Alsdydégprovided would be training on good agronomid farm
management practices, like land preparation, s@hagement, stem-cutting habits, treatment of pignti
materials, fertilizer and herbicides quantity, tiemed method of application, and number, time anthaus of
weeding. It was envisaged that combined use ofifiegrtplanting materials and good practices would
substantially lead to increased yield and profitgbi The actual performance based on baseline data
compared with the projected profitability under fiveject. The study was carried out using a samplanety-
six farmers randomly selected from the eight stias participated in the project. Designed fee#tlfaom was
used to assemble data on the farmers’ characbsrigirevious cassava production state of affairsluding
yield, experiences, and constraints to farming avatketing, input acquisition and use, and outposvfand
prices. Data were analyzed using descriptive $itjsinferential statistics and budgetary techagjuResults
revealed=N277400 (about US$1,840) as the baselwgs gevenue, but this could have risen by ovefdid
N596000 (about US$3947), if farmers adopted the&kage of practices recommended under the proje@. Th
gross margin, calculated as N150536 (US$1003.5W)dcbave increased by about 120%-to N330536 (or
US$2189). Also, the return on variable cost invesitcalculated as 0.33 under the prevailing farhpeestice
could have risen to as high as 1.25, reflectingtarn of-N1.25 (rather thas N0.33) on every N1 gimeent in
the variable cost. Even though cassava productiaa @ viable farm initiative, the farmers’ adoptiand
complementary use the recommended package of ggaatiould guarantee higher yield, profitability aeturn

on investment.

Keywords: Cassava production, farm management, package ctiqges, profitability, smallholders, Nigeria.

1. Introduction

Cassava Nlanihot EsculenteCrantz) is among the main vitality providers foamg African citizens (Hahn,
1984). Empirical studies affirmed that “in the 188@fter rice, maize, and sugarcane, cassava \&af®uinth
most important dietary source of calories produs#Hin the tropics and it probably still holds thadsition due
to its great importance in the diet in Africa” (&92012). In Nigeria, apart from being a uniquerggesupplier,
several other benefits of cassava come in the avtatelivering food security, job and employmerawr
materials, foreign exchange, and boosting natiomame growth. In addition to the traditional foogktipes,
which includegarri, foo-foq lafun, and tapioca (Ezedinma et al.,, 2007) cassava eaprdicessed into other
products like dried chips and pellets, starch, ggacsyrup, ethanol, high quality cassava flour (IFRQ@nd glue
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for industrial use. Through promoting vertical amokizontal integration among agro-based small lasses,
cassava supports the overall growth and developaoféhe Nigerian economy.

Nigeria leads the world in cassava production (FA®.7; Nnadozie, 2015; UNIDO, 2006). Going by the
available FAO data (FAO, 2013), the country’s pretthn volume for 2015 was 57.64 million metric t@sn
representing 37.3% of Africa’'s or 20.8% of the wisl total production for that year. However, litena
evidence confirms that the increasing output isedrimore by increases in land area cultivated ratren by
yield growths (Ojiako et al., 2013). The nationakrage yield of cassava was still very low at abbBu63
metric tons per hectare reflecting a shortfall 5986 away from the potential yield put at abou4etric tons
per hectare (FAO, 2017Thus, a significant positive step aimed at rajsine actual yield close to the potential
yield at both the smallholders’ and national levelsuld be a giant stride. With increased yield andput,
attention would shift to processing and value-additas well as creating sustainable marketing tetgées that
are also fundamental to maximizing the gains framdassava industry in Nigeria. In relation to ttise value
chain promotion initiatives of the past decade, leasized the use of farmers’ clustering and out-greiv
schemes to drive development of the Nigeria's casgadustry. This was considered important in doréto
ensure shift of emphasis from subsistence to cowialgroduction and from “farming for food” to “faning for
business”.

The two pioneer companies that provided commecaiatava off-take market because of their involvémen
in cassava-based industrial starch processing gerdi were the MATNA Foods Company, Ogbese, Akure,
Ondo State and the Nigeria Starch Mills (NSM) Lt Uli, Ihiala, Anambra State. Each of the comgani
operated woefully below its installed capacity doainly to acute shortage of raw materials. Themab®g an
urgent need for a stratagem to ensure constaoinrdf cassava roots into these processing plamxrtail the
prevailing fissure. It was in that light that thed$dlé Nigeria Plc entered into a partnership with nternational
Institute of Tropical Agriculture (IITA), Ibadan, ifjeria to promote cassava value chain developniéesilé
Nigeria engages in the manufacturing, marketingl distribution of beverages and other food products
including “maggi”, an elite food-seasoning produthe company buys and utilizes cassava-based aimk-ma
based starch worth over US$6 million annually fier aperations and maintained policy of sourcingréte
materials from around their operational locatioi3.A is a non-profit research for development (R4D)
institution that had since its establishment in 719enerated agricultural innovations, including ioyed
cassava varieties and improved farm managementigasclt also works in partnership with other depenent
institutions (private, public, NGOs, non-profit aralvil societies), national agricultural researcystems
(NARS), and extension services systems across ahhr&n Africa, in its effort to improve livelihogdsnhance
food and nutrition security, and create employnvemite preserving the natural resource integrity.

The partnership on cassava starch project betweeihwip organisations, 2011-2015, aimed at supgprtin
small-scale cassava farmers working in clustersuodt-growers’ schemes designed around MATNA Foods
and the Nigerian Starch Mills starch processore §thategy was for Nestlé Nigeria Plc to fund [loAmultiply
and disseminate high-yielding cassava stem cuttalgegside best cassava farm management practices t
enlisted farmers within the Nestlé catchment arasisig Nestlé’s Creating Shared Value (CSV) apgrodbe
idea was to boost yield and increase productionnel at a competitive price to enable starch pracsesneet
their cassava roots requirements and Nestlé’s Istdemands. Consequently, Nestlé Plc could convépien
source its raw materials locally, thereby creatmgpme opportunities for farmers in line with itsnemitment to
Africa.

IITA commenced the process of the project implemtoh by enlisting farmers and establishing clister
and facilitating formation and registration of fars’ groups in the rural cassava farming areasimvitb0 km
around each of the two factories. The enlisted &irmere to be trained in the recommended agronamit
farm management practices. Demonstration farms k@ to be established in each cluster to protige
platform for practical demonstration of the teclvgiés and management practices. Throughout theqiroj
IITA would provide adequate guidance, technicalpgrpand monitoring and supervisory services regliio
enhance the capacity of the enlisted farmers. Tadigtion of the project is that an average endisegmer that
replicates the recommended cassava productiondkxiynand farm management practices should be table
achieve a minimum of at least 3 kg per cassavalstar80 tonnes/hectare on his/her farm. Also umdeject
IITA should conduct a baseline survey to deternilme pre-project status of the farmers and the datalon
which the project impact would be assessed.

Based on the baseline data collected, the genbjattive of this paper is to analyse the profitipibf
cassava production among smallholder farmers simgphpots to the starch processors under the NH3#We
Cassava Value Chain project in Nigeria. The spedifijectives are: (a) to determine the farmerssgnmargin;
(b) analyse the returns on investment among thmasiaand (c) compare the actual gross margin angdngbn
investment with the potential projected by the pctj The results of findings is expected to aghistvarious
stakeholders in decision making during the courfghe project implementation. It will also guideeth
government, agriculture ministry, agencies, spahsod implementers of cassava value chain progranime
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directing their future activities in the industry.

2. Conceptual Framework and Literature Review

2.1 Conceptual framework.

Agricultural productivity is synonymous with farmresource productivity (Itam et al., 2014) and defire the
relationship between physical inputs and physicapuat (Block, 1994). In calculating agriculturalopluctivity

reference is made of inputs and the resultant ouwtpa farm enterprise. For example, while Syver&2mil1)
explained productivity in terms of efficiency inqouction, OECD (2001) defined it as “a ratio of @ume
measure of output to a volume measure of input ugele de Mey et al. (2011) viewed “productivityogvth”

as “output quantity change relative to input qugrthange”. Among other things, increasing the pobigity of

the farm helps to ensure availability of more fopdyerty alleviation, more prospects for nationadvgh and
competitiveness in the agricultural market, incodigribution and savings, and labour migrationr{itat al
2014). OECD (2001) outlined five main purposes efsuring productivity growth as to: trace technidange,
identify changes in efficiency, identify real castvings in production, compare productivity measufier
specific production processes so as to identifyffiziencies, and assess standards of living throlajfour
productivity measurement.

There is an inextricable linkage between agricaltproductivity and agricultural profitability (lta et al.
2014). Obasi et al. (2016) regarded the two ageelaut distinct concepts often used when analysageral
facets of a farm’s performance to ascertain itsestd health. Also, they reiterated the argumeat timore
productive farm business is usually also more higawth speedier productivity transforming intoicker
profitability advancement (Ismam et al., 2011; Qbetsal. 2016). Profitability is influenced by thmeargins
between costs and returns per unit of productiahtha number of units sold, meaning that it is elpgied to
efficiency and scale (Itam et al. 2014). Howeverisi difficult to decompose variation in profitaibjl into
variation in productivity and efficiency because trelationship between productivity and profitaiilis not
linear (Obasi et al., 2016).

In general, explaining the farm enterprise's penfice involves a thorough understanding of the féanm
objectives set by its owner(s) and factors infliegcahe objectives (Kahan 2010). Measures of playsind
financial performances of the farm enterprise anergg the indicators of performance. The “physiodi¢ators”
relate to production outcomes or yields, physicgluts, productivity (yield per unit, and input pamit), and
production efficiency that measures the relatigpsHietween yields and inputs. The “financial inthes relate
to profitability or earning capacity, liquidity (st-term financial stability), and solvency (longrtn financial
stability) of the farm enterprise (Wilson et al0%). Direct estimation of the physical units, lie&nes of maize,
tonnes of cassava, etc., is an approach to cagtthi@ output of agriculture or an agribusiness rpnise.
Although theoretically sound, this approach is atways considered feasible because of the hetesogen
nature of agro-based activities (Machek anctl&pi 2014; Block, 1994). Consequently, alternatigpraaches
are used to capturing productivity, including cotgtion of monetary values of the output (eithergagss
output or as value added, defined as the differdretaveen the value of the production and the valie
intermediate inputs); and the use of the final autpeasure, defined as the value of the gross patpws the
value of the agricultural inputs (Machek and&gj 2014).

2.2 Literaturereview.

Extensive work had been done at analysing the ptodty and profitability of farm enterprises aralithe
globe. Most productivity investigations analyzedicéncy using either of the nonparametric and paatiic
frontier models (Dharmasiri, 2012). The Data Enpebent Analysis (DEA) is an example of the nonpataime
model commonly used in efficiency analysis (as imegnhg’etich et al., 2014 and Kelly et al., 2012heT
parametric tools included the Stochastic Fronti@alfsis (SFA)- with frontier production, cost and profit
functions as examples (as in Ike and Inoni 200rii et al., 2010; Enwerem and Ohajianya, 2013, r@ari,
2010). The studies converge on their definitiom déchnically efficient farming enterprise as ooeated on the
frontier while the inefficient enterprise is locdtaway from the frontier (Chepng’etich et al. 200koruwa et
al. 2009; Greene 2007; Coelli et al., 2002).

Most profitability studies focused on budgetarylgsia, including evaluations of gross margin antimes
on investments among farming enterprises of differ@lue chains in different countries. For exampean
investigation of the potentials of wheat, barleyl arat for grain yield carried out in Pakistan, Ganinet al.
(2006) found that wheat recorded the maximum gya@hd and higher cost-benefit ratio while oat proeld
higher cost-benefit ratio for fodder productionrthaheat and barley. In China, Huang et al. (20Righkt to
evaluate and compare the social, economic and @gicalobenefits of artificial transplanting rice (R},
mechanical transplanting rice (MTR) and direct smgdice (DSR) under wheat-rice double-late modée(rice
harvest and late wheat sowing) cropping patterhg. Study established that MTR and DSR achievedooisvi
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social benefits and that the cropping pattern eflmioing the wheat-rice double-late mode with theRAWas a
better choice in mitigating and adapting to climelteange. Also in Kenya, Katungi et al. (2011) exsedi the
profitability of farmer-based common bean seed petidn and found it to be a profitable enterprisattwas
less sensitive to price fluctuations. However, cameg with the certified common bean seed productios
study established that the net profit margins v times higher for the latter, reflecting thdeet of use of
the certified seed on farmers' welfare. With therent varieties, profitability depends on accessrigation and
good agronomy.

In Nigeria, studies had also been carried out ffedint crops value chains in different states agtb-
ecological zones. Some of the value chains andoite states are plantain in Bayelsa and Anambra@Aari
and Ugwumba, 2015; Olumba, 2014), yam in Osun $@iteke, 2016), catfish farming in Anambra (Ugwumba
and Chukwuiji, 2010), cotton in Taraba (Alam et 8013), groundnut in Borno (Madaki et al., 201&)da
commercial broiler production in Nasarawa (Mammaale 2016). All these studies reported profitigpiand
positive returns on investment ranging from 0.12ooe-naira investment in commercial broiler productin
Nasarawa State (Mamman et al., 2016) to 2.3 onnaite-investment in plantain production in AnamBtate
(Olumba, 2014).

On the cassava value chain, Daud et al. (2015uleatsl the benefit-cost ratio of cassava produdiion
Saki-west Local Government Area of Oyo State as dnd concluded that cassava production in the a&esa
highly profitable. They identified farm size andrfdy labour as having significant positive influenon the
farmer’s revenue. Toluwase and Abdu-raheem (20t8)yaed costs and returns on cassava producti&kitn
State, Nigeria and equally found cassava produttidose profitable with a cost-benefit ratio of 1:2.reflecting
a return of two naira nineteen kobo on every orieanevested in the production of the crop. Thedgtu
observed that the farmers used little or no insilds and herbicides due to lack of capital, losidance of
diseases' and insects' attack on cassava farBenie State, Nigeria, Odoemenem and Otanwa (20hlyzed
the economics of cassava production and found imgeg the enterprise as a profitable venture. Thely is
one of the few that included the transportatiom &ariable cost of production, but unfortunatelg dot include
the cost of planting materials and other post-jilgnfarm maintenance activities. Itam et al. (20&4amined
the determinants of cassava production and prdfttain Akpabuyo Local Government Area of Crossvei
State, Nigeria. They found that while education &ening experience exerted more positive influence
cassava output, cassava cuttings and labour exented negative influence. In general, they condutiet
cassava production was profitable, but recommendedof policies that were capable of enhancing éasm
output. Ogisi et al. (2013) studied productivitydaprofitability of cassava in lka South and lka thoEast Local
Government Areas of Delta State, Nigeria. The awstltalculated the cost-benefit ratio of 0.40 andctuded
that the enterprise was viable.

Abila (2012) took investigated profitability of cassa farming from a different perspective by exangn
the effects of the use of various prevailing labaurangements: family-hired-contract labour, fantilyed
labour, family-contract labour, and only family &y options on the profitability of cassava entisgs in Oyo
North Area of Oyo State, Nigeria. He found that thirns on a one-naira variable cost investmeist-M2.04
when family-hired-contract option was used, N3.66ew family-hired labour option was used, N2.37 when
family-contract labour option was used, ard N2.diem only family labour was engaged. The study while
observing that combining family and hired labowelged the highest marginal return per unit of mag-dnd
one naira spent compared to other arrangementsireeaded the application of labour-saving techn@®sgo
reduce labour cost in cassava production. On i, Muhammad-Lawal et al (2013) dwelled on pretes
and assessed the rates of returns on investmdatiinmajor processed cassava products, namesi, fufu,
lafun and starch, in Kwara State, Nigeria. The resdt®aled the rates of 30.88% fyparri, 31.47% forfufuy,
41.39% forlafun and 20.91% for starch and the authors concludetdafun had the highest potential for income
diversification i the study area.

It is worth mentioning that the list of studies geated here is very far from being exhaustibleh&jes,
with few exception (like Ebukiba, 2010), a commemarkable shortcoming of the majority of these istsidn
profitability of cassava production is underestimatof the production costs by exclusion of somdipent, yet
often-forgotten cost elements, which are includedhe recommended package of practices (POPs).eThes
include but are not limited to additional labourstoof: (a) resupply (gap-filling), (b) fire-tragin(c) farm
maintenance through regular slashing of weeds ¢p kiee cassava farm neat at all times thereby nieimasy
entry by rodents and other animals into the casdama. Of course, there is also the unavoidablet cos
transportation of inputs and output. In this studffprts are made to incorporate as many cost alsmas
possible in order to obtain a benefit-cost rati@tths to a large extent conservative. Consequently,
"transportation” and "miscellaneous cost" are idetlias cost titles for these extra expenses tead@newhat
unavoidable and are included in the cassava priotuBDPS.
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3. Research and M ethods

3.1 Study area

The International Institute of Tropical Agricultu(eTA), Ibadan, Nigeria implemented the cassawactt value
chain project supported by Nestlé Nigeria Plc frd@11-2015. The project, which sought to build @dustof
smallholder cassava farmers under out-growers'nseteround two major private sector-managed comalerci
starch processing factories, Matna Foods and Nigestarch Mills Limited, was implemented in eightsava-
farming states of Nigeria. Within the states thajget locations were selected to fall within 15®Rietre radius
around the processing centres the farmers suppbaga under the project. This study was conduatedl eight
states that participated in the project. Five @f states were classified into the south-east prajes (SEPA)
while three were in the south-west axis projecs ¢8WPA). The description of the study area is qmes] in
Table 1.

Table 1. Description of study area

Project State Number Administrative GPS location Land Population % male % female
zone of headquarter Latitude Longitude area (sg. (million)*

LGAs  (Capitalcity (°N) (°E) km)
SEPA  Abia 17 Umuahia 5.4167 7.5000 6,320 2,845,38%0.27 49.73
SEPA  Anambra 21 Awka 6.3333 7.0000 4,844 4,177,82%0.70 49.30
SEPA  Delta 25 Asaba 6.2000 6.7300 17,698 4,112,4550.32 49.38
SEPA  Enugu 17 Enugu 6.5000 7.5000 7,161 3,267,837 48.84 51.16
SEPA Imo 27 Owerri 5.4800  7.0300 5,100 3,927,563 50.32 49.68
SSPA  Ekiti 16 Ado-Ekiti 7.6200  5.2200 6,353 2,398,957 50.67 49.33
SSPA  Ondo 18 Akure 7.2500  5.1900 15,500 3,460,877 50.42 49.58
SSPA  Osun 30 Osogbo 7.7500 4.5610 9,251 3,416,9590.755 49.25

* Population figure is based on the 2006 National uRdipn Census; SEPA=South-east project axis;
SWPA=South-west project axis; LGAs=Local Governm&rgas

Among the common features of the study area is ltkatother southern states of Nigeria they have a
minimum average annual rainfall ranges that exce®@D millimetres (Table 2). FEWS Net (2016) nothdtt
the rainfall trends and patterns in southern Nay&ave not recorded much change over the last 85 yeom
1981-2015.
Table 2: Average range of annual rainfall May-Oetoin the project states, 1981-2015

State Rainfall range (mm)
1,001-1200 1201-1400 1401-1600 1601-1800 Above 1800

Abia

Anambra v

Ekiti v \

Delta

Enugu \ \
\/

<
2 2 =2 =2 2]
< B

Imo
Ondo v
Osun v N

Another common feature of the states is that theseHertile lands that are good for the productbfood
and cash crops. Cassava, yams, maize, plantairbamha, cocoyam, and sweet potatoes are common food
security crops produced in this area while palndpoe, kolanuts, and cocoa are among the commonccagb.
In addition, the states are endowed with otherradtesources like rivers, lakes, coal, limestdead, zinc, fine
sand, limestone and petroleum, which can be spattadng from one state to another.

3.2 Sampling technique

The selection of 8 states was purposive being tlitessin which the [ITA- Nestlé Nigeria Plc cassaadue
chain project was implemented. A multi-stage randgampling technique was used to select the sampbag
the cassava farmers from different clusters establl under the project. A cluster was made up e2QL0
members and three clusters were selected fromsatsh Next stage was random selection of fourdasrfrom
each cluster to give a total of 96 farmers to whitva survey instrument were administered. Infornmatio
gathered from the farmers on the average on-fagit yof cassava roots was confirmed by an on-farefdyi
sampling of 0.2% of each sampled farmer's cassava bn a 4m x 5m (20t spacing basis and the yield
calculated for 1 hectare (10,008m

3.3 Method of data collection

The study used primary data collected using predestructured questionnaire. Data were collectethomers’
socio-economic characteristics, status of cassawduption, quantity and cost of inputs, roots’ floautput
quantity and price, and challenges to cassava ptimuand marketing.
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3.4 Methods of data analysis
Data were analysed using descriptive, inferentigistics and the budgetary techniques, includinglysis of
gross margin and profitability ratio (return-on-@stment). Nandi et al. (2011) observed that thegbtady
analyzes enable the estimation of the total castsadl as total revenue accrued to an enterpritiama specific
production period.
3.4.1 Farm gross margin® and return on investment
Farm gross margins (GM) analysis is a straightfodmaethod for comparing the performance of entegi
with similar requirements for capital and labouheTgross margin is calculated as follows:
GM =GR-TVC
where  GM=gross margin; GR=gross revenue or grusmie; and TVC=total variable cost.
TVC=TOC+TLC

where TOC=total operating cost; and TLC=total laboast.

The total cost of production (TC) is defined as:

TC=TVC+TFC=TOC+TLC+TFC
where TFC=total fixed cost; and TVC, TOC and TLE€ as previously defined.
The farm net margin (NM) and the return on investt{®Ol) are calculated as:
NM =GM -TFC; and
rol = N\M
TC
where NM=net margin; ROI=return on investment; and GM, TFC and TC are as previously defined.

For this study, the basic elements of the grosgmdGM) were calculated using data on cassavalyiel
output, basic inputs, input and output prices,udtig cost of planting materials, quantity and eatd fertilizer
(NPK-15-15-15), quantity and price of chemicaldydar cost at different levels of operations, trams@and
logistics cost, miscellaneous costs etc. The pemsedor determining the enterprise revenue ands cobt
production and operations are further explainedwel
3.4.2 Determining revenue
The gross revenue calculations were based on tqmerekectare equivalent of cassava output of thades.
The gross revenue (GM), also called gross inconiigi¢@alculated as the product of quantity (Q) ande (P).
The unit of cassava sales in tonnes and factopegrior each tonne supplied by farmers were useskcénd
contributor to the gross revenue is sale of casst@ms. Sale of stems should be appropriately tifoed
realization of the maximum benefits from the soutdewever, it is typical of some farmers to arghattthey
find it difficult to realize the anticipated revemfrom sale of stems for one or more of the follogvieasons: (a)
most farmers start planting cassava within the speréod of the year (planting season) and harvisbst
during the same period making it impossible tolgeters for the stems since almost every farmershgslus;
(b) in most cases harvestings are carried out guhia dry season when the price of roots is redtihigh and
there are higher chances of losing the stems tayibarsh weather; and (c) most farmers in thiirtb abide
by the standard best practice will insist on getttheir planting materials direct from source (iterough
institutions and agencies with the national/intéoral mandate to develop and disseminate improved
technologies, including planting materials), andsttmay be less willing to recycle stems from otlaemers.
Notwithstanding the basis of these arguments, staitiplication has remained a good business andhlel
source of revenue for many farmers in the studg.are
3.4.3 Deter mining expenses.

The reason why some farmers would deviate fromrélsemmended practices is to avoid incurring adudiitio
cost. Each activity or operation in the recommengegkage of practices (PoPs) has its associated cos
implication and the farmer’s failure to adopt thePB is simply explained as an attempt to avoid rieg
additional costs in operations. The key cost eléménclude expenses on land acquisition and prépara
purchase of planting materials, fertilizers andbiedes, and procurement of labour services foatinent of
planting materials, application of fertilizer, regly, weeding/chemical application and renderindpeot
complementary services as may be necessary. Giheetsansport and logistics cost, offsetting aspettixed
cost of production, harvesting and post-harvesteegps Also, farmers procure and use basic farming
apparatuses like machetes, axes, spades, hoestdhask basins, however, as argued by Toluwas®ahdem
(2013), it is possible to each of these kits foemions in different agribusiness enterprises fandseveral
years, hence the additional to expenses may bevgaaménsignificant and negligible.

3.4.3.1.Land preparation. This consists of the expenses on the mechanieahtipns of first ploughing, second
ploughing/harrowing and ridging activities. Costlahd preparation wa10,000.00 (about US$66) for each
operation amounting 8$30,000.00 (about US$198) for the three operations.

3.4.3.2.Planting materials. The planting materials are stem cuttings from imptbcultivars, cloned to be high-
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yielding, early maturing, and resilience to attafiken pests and diseases (Ojiako et al., 2016)sd lecluded
the varieties TME 419, TMS (2) 1425, TMS 98/0505/3 98/0510, TMS 98/0581, TMS 98/0068, and TMS
30572, which were all developed and available at Ititernational Institute of Tropical AgriculturdTA),
Ibadan, Nigeria. Other improved cuttings include 880188 and NR 87184 that were cloned and provied
the National Roots’ Crops Research Institute (NRCRImudike, Abia State, Nigeria. The yield potehtif
each of these varieties is above 20 t/ha whilestarch potential exceeded 60% (Dixon et al., 200Mether for
cassava starch or cassava flour production, themmomal processors of cassava lay emphasis ontéinehs
content of roots; they usually measure starch edrieroots supplied by farmers and make paymeasgd on
the starch content of roots. Sixty bundles of cemstems, each containing 50 stems of length 1€hah is
recommended for 1.0 ha of farm. It is always recamded that planting materials should be sourcenh fro
cassava plants of 10-12 months of age.

3.4.3.3.Treatment of planting materials. Expenses are incurred for the cutting and treatroéehssava stem
(stakes) with available insecticides or fungicidé¢secommended rates. This operation involves mgmsout
the required quantity of the insecticide into atedamer, adding some water to the container, enguhinrough
mixing, and inserting the stakes into the solutalgwing to stay for about 10 minutes before remgy

3.4.3.4. Fertilizer and application. Fertilizer application/treatment is recommended foo months after
planting (MAP). Fertilizer recommendation shoulduseially based on the level of soil fertility. Byplication,
soil analysis is essential and form part of th@memended package of practices (POPSs). InorgartitiZer can
be applied at 4-8 bags of 50 kg each (i.e. 200 §)Oper hectare. Farmers may or may not combiné wit
organic fertilizer, such as compound manure. Whamhined additional expenses are incurred.

3.4.3.5.Weeds control/herbicides and application. Weeds control operation is essential to ensurerabtyield

of cassava. Weeds can be controlled manually, énlni¢ides application is a less tedious form of dgeeontrol.
For a planted cassava field first weeds controlrafen starts from 3-4 months after planting (MAPYe-
planting, pre-emergence, and post-emergence haebégiplication are among the popular forms of weedrol
operations.

3.4.3.6.Labour cost. Almost all operations involve use of labour and sEguently attract labour cost. This,
alongside the continually fees for man-day’s waplkystly explains why labour expenses contribute rgela
proportion to the total cost of cassava productiohligeria (Ettah and Angba, 2016; Nandi et al.120Yusuf
et. al., 2014)

3.4.3.7.Transport and logistics cost. Transportation is a very big challenge to cassanmaifey and promotion of
cassava value chain in Nigeria. Inaccessible rbiggth, cost of vehicle spare parts and maintenansalility in
price of fuel (petrol/diesel), government revenudlectors, tariffs imposed by National Union of Roa
Transport Workers (NURTW), among others are sonte@feasons responsible for high cost of tranagiort.
3.4.3.8.Harvesting (including packing) and post-harvest expenses. Included in this are the harvesting labour,
harvesting equipment costs, and packaging matefa@i®ur for packaging and cooling or storage egpsn
Harvesting and packaging costs can be calculatqekopackaging unit basis, then multiplied by thenber of
units per hectare.

3.4.3.9.Fixed cost. Costs of basic implements like cutlass, hoes, ss#ls, knives, baskets and basins are
considered infinitesimal since once purchased #neyused for long period of time and for differpatposes.
3.4.3.10. Others/miscellaneous expenses. Included here are the additional labour costs imclrfor farm
supervision, resupply of planting materials (gdlinfy), fire-tracing, intermittent supplemental vadeg/slashing
of farm and expenses for supervision and genenal faaintenance.

5. Results and Discussion

5.1. Characteristics of the enlisted farmers.
The summary of information on the enlisted casgpoeavers’ characteristics is in Table 3.
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Table 3. Summary of information on farmers’ soctmomic characteristics

Characteristic Measurement Descriptive
Oldness Years Growers’ mean age is 48.06 years 2875 years
ranges;
Sex category Dummy (1=women, 0=men) Men (77.08%6)nen(22.92%);
Area planted Hectares Mean size of farm holding.i% ha ranging from 0.2-
20 ha.
Degree of farming Years Mean years of growers’ involvement in farmitg 87
involvement years with over one-half getting involved for atde 14
years.
Schooling profile Ordinal scale Over 93.75% had at least a primary education censi
(0=no education; 1=Primary as the basic of education in Nigeria
education; 2=Secondary
education;

3=Tertiary education
Exposure to skil Dummy (0=not exposed,Only 28.1% confirmed they were exposed to farm

acquisition/training 1=exposed) management skill acquisition/training.
Number residence Number The mean number of persons residence ifatiheers’
in household households were 7 persons

Connubial position Dummy0=not ever married; Farmer that confirmed to have ever married coristtu
1=in marriage or once 88.52%.

married)
Time devoted to Dummy (O=Partime; 1=Full Only 32.29% were into fulltime farming while theste
farming time) 67.71% confirmed being actively involved in other
occupations and means of livelihoods.
Improved varieties Dummy (0=Not only Only 20.8% of farmers confirmed to have used ohky t
use status improved is used; l=only improved cassava varieties
improved)
Fertilizer use status Dumng9=Not used; 1=used) Majority 54.2% confirmed that they used some desag
of fertilizer.
Processor  credit Dummy (O=credit support notOnly 6.2% revealed they received and used credit
support received; 1=received) support from the cassava processor
Accessibility  of Dummy Majority (67.7%) reported the problem of pomad
road network network and bad terrain
Harvesting Dummy Manual harvesting predominated at 97%.

technique

Source. Compiled using information from Field Syrve
Apart from the factors examined in Table 3, thdilfeer application by the farmers averaged 2.3sbéay
115 kg) per hectare representing only 58% of tleemenended minimum quantity of 4 bags. The quastitie
applied ranged from 0-8 bags (or 0-400 kg). The mfaamers’ expenses on fertilizer was N7,152 wifie
mean expenses on improved stems and herbicidesN2dr@00 and-N6,360 respectively.

5.2. Stem sour ces.

The breakdown of respondents by their responstgtenquiry on source of the planting materialy thlanted
on their farms is presented in Table 4.

Table 4. Farmers’ sources of planting materials

Source description No. of farmers  Percentage Cuivalpercentage
Agricultural Development Programme (ADP) 30 31.25 1.2%
Research institutes, including IITA 25 26.04 57.29
Other farmers and friends 5 5.21 62.50

Own farm and open market 36 37.50 100.00
Total 96 100.00

Source. Compiled using information from Field Syrve
The proportion of the respondents that obtained fflanting materials through friends and othenfars
was minimal at 5.2% compared to 85.5% observed dydNet al. (2011) in their study in Obubra are&odss
River State, Nigeria. The study also found that72d.of farmers received information from government
agencies, but this study has found that 31.3% wbdaiplanting materials through the ADP, which is a
government supported programme. Also in Benue Stdeemenem and Otanwa (2011) found that majofity o
the cassava farmers did not have access to inputs dovernment agents with only 8.62% obtainingniphey
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materials, 13.80% herbicides and 10.34% fertilizer.

5.3 Cropping patterns.

The respondents were requested to respond to #stigpi relating to whether or not they intercroppedsava
with other crops on their farms. The summary of isgponses obtained in each of the 8 states iemeskin
Table 6.

Table 6. Cropping pattern of respondents.

State Percentage of respondents
Intercropped (%) Not intercropped (%) No respofisg (
Ekiti 33.33 66.67
Ondo 33.33 66.67
Osun 0.00 100.00
Abia 50.00 41.67 8.33
Anambra 75.00 25.00
Delta 25.00 58.33 16.67
Enugu 33.33 66.67
Imo 16.67 83.33
Total (all respondents) 33.33 63.54 3.13

Source. Compiled using information from Field Syrve

It reveals that 33% of respondents intercroppedasas with other crops. Intercropping is a common
farming system in the southern area of Nigeria. tAap previous study of cassava farmers in SakihénOyo
north area of Oyo State, Nigeria revealed that %304 the cassava farmers in the study area adaoptdiiple
cropping systems while the remaining 6.6% adoptéel @opping system (Daud et al., 2015). The peeggnof
farmers that practiced mixed cropping is very higimpared with the 33% revealed by the current study
Although most cassava value chain development giojead discouraged intercropping of cassava,sitbeen
very difficult to obtain farmers’ cooperation inighregard. In this study, only data that relate¢dssava plant
were collected and analyzed, as though cassavalagigd as a sole crop by the farmers.

5.4. Productivity of the farmer enterprises.

Thesample mean yield was computed as 12.3 t/ha. Cadpeith the minimum 30.0 t/ha being targeted, &yie
shortfall to the tune of 17.7 t/ha prevailed. Hoeewhe computed sample mean was slightly highen the
national average reported elsewhere as 10.2 tdrmedsdm 1961-2008 (Ojiako et al. 2014). This slight
difference might have resulted from some of thenfns’ use of improved varieties as confirmed by82® of

the sample. Notwithstanding, it is expected thaiption and complementary use of the recommendedsPOP
would lead to increased yield and higher returineastment for cassava farmers under the project.

5.5. Profitability of the farm enterprises.

The profitability discussions are based on the utation of the gross margin and the return on itmesit
(benefit/cost ratio) using the actual baseline datbected during the survey. Also, acknowledgihgttthe
farmers were not fully applying the recommendedkpge of practices being promoted by the projeatethe
returning low yield, a comparative analysis of #wtual and potential profitability if the farmerere using the
recommended (best farm management) package ofiggaand adopting the. The results of calculatiams
presented in Table 7.
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Table 7. Actual and potential profitability of caga farming enterprises
Description Unit Measure Unitprice Actual (farmers’ practice , 12.3 t/ha) Potential
(Naira) (Naira) under
“Best
practice”
(30 t/ha)
(Naira)
Revenue (GR): (a) Sale of roots Al Tonnes 18000 221,400 540,000
(b) Sale of stems A2 160  bundles 350 56,000 56,000
Gross Revenue A'=(A1+A2) 277,400 596,000
Operating Costs: Land preparation 3 number 10000 30,000 30,000
(3 key activities)*
Fertilizer 2 bags 3576 7,152
4 bags 3576 14,304
Stem cuttings 60 bundles 350 21,000 21,000
Herbicide 5 litres 1272 6,360 6,360
Total Operating Cost B 64,512 71,664
Labour Costs. (a) Planting 9 man-days 1200 10,800 10,800
(b) Resupply (gap-filling) 5 man-days 1200 - 6,000
(c) Fertilizer application 8 man-days 1500 02,0 12,000
(d) Herbicide spraying 2 man-days 2000 4,000 4,000
(e) First weeding 10 man-days 1500 15,000 15,000
(f) Second weeding 10 man-days 1500 15,000 15,000
(9) Supplementary weeding 10 man-days 1500 05,00 15,000
(h) Harvesting and processing of 5 man-days 2000 10,000 10,000
stems
(i) Harvesting of roots 13 man-days 2000 26,000 26,000
(j) Miscellaneous expenses 1 lump sum 50,000 50,000
L ogisticg/Transportation 1 lump sum 30,000 30,000 30,000
Total labour, C 143,800 193,800
transportation/logistics cost
Total variable Cost (TVC) D (=B+C) 208,312 265,464
Gross margin (GM=GR-TVC) E (=) 69,088 330,536
Fixed cost: (a) Depreciation 1 lump sum 2500 2,500 2,500
(b) Land renting 1 lump sum 5000 5,000 5,000
Total Fixed Cost (TFC) F 7,500 7,500
Total Cost (TC=TVC + TFC) G (=D+F) 209,812 272,964
Net Margin (NM=GM —TFC) H (= E-F) 67,588 323,036
Return on variable cost K (=E/D) 0.33 1.25
(ROI1=GM/TVC)
Return to total cost J (=H/G) 0.29 1.18

(ROI2=NM/TC)

*Activities are 1 bag of 50 kg fertilizer (NPK 15415); exchange rate of Naira to the dollar attiime of study
isN151/US1; miscellaneous expenses include lafmwdire-tracing, farm cleaning/maintenance, sujson)
Source: Source. Compiled using information fromd-Burvey

5.5. Analysis of grossrevenue.

The farmer’'s gross revenue was calculated-as N&JT (about US$1,840). The revenues resulted frdenafa
roots (79.8%) and sale of stems (20.2%) as pres@mt@ able 6). Farmers sold cassava stems tatiedf 160
bundles, which is about 67% of the total harvestedh bundles estimated at 240 bundles/ha. The diB866%
were either recycled by farmers as planting mdtef@ another planting season, given out as tpffsiends or
lost due to shortage of demand or harsh weather.

Table 6. Contribution of roots and stems to gresgnue

Source of revenue Contribution to revenue (%)
Sale of roots 79.81
Sale of stems 20.19

Source: Calculated using Field Survey Data, 2011
The gross revenue reported by this study is vargecto the revenue ef N299, 250 (US$1,980) repdoyed
elsewhere by Ebukiba (2010). That study also regothe contribution of stems to gross revenue a8%2
which is less than the 20.2% from this investigatio

5.6. Costs analysis.
The percentage contribution of the different cashponents to the TVC and TC is presented in Table 7
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Table 7. Cost breakdown by components

Description Contribution to variable cost Contribution to total cost
(%) (%)

Land preparation (Clearing, ploughing, 14.83 14.34

harrowing/ridging)

Fertilizer 3.54 3.41

Stem cuttings 10.38 10.01

Herbicide 3.14 3.03

Total Operating Cost 30.75

Labor, transportation/logistics cost (excludingJesting) 50.32 48.52

Harvesting expenses 17.79 17.16

Total labour, transport/logistics (including hareg) 65.68

Total variable Cost (TVC) 96.43

Fixed cost 3.57

Source: Calculated using Field Survey Data

The actual average TVC of cassava farming to fasnme#N208,312 (about US$1,379). It consists of the
total operating cost eEN64,512 (or US$427) andttitel expenses on procuring the different servafdabour,
transportation and logistics ef N137,800 (or US$9The TVC accounted for 96.4% of the TC while fixed
cost accounted for the remaining 3.6%. The shatabafur expenses, excluding harvesting labourhénTtVC
was 50.3% while labour expenses for harvestingofsrand cutting and processing of stems for sadeumted
for 17.8% to the TVC. Other contributors to the @Were land preparation (14.8%), fertilizer (3.5%tgm
cuttings (10.4%) and purchase of herbicides (3.1f0a similar study in Cross River State, NigeB#tah and
Angba (2016) gave the cost breakdown of TVC comptm® include expenses on cassava cuttings (12.8%)
land (8.98%), labour (48.45%), fertilizers (7.4@pficides (5.58%), and herbicides (11.9%). Bothistiagreed
that labour was the highest contributor to the Taf€assava production in Nigeria.

The contribution of the total expenses on labaangport and logistics to the TC is 65.7% as a)&805 %
attributed to the operating expenses. Nandi €R8atl1) found that labor accounted for about 65.2% e total
production cost of cassava in Obubra area of GRbssr State, Nigeria. Also, Table 7 gives the cimittions to
TC of land preparation activities, planting matlsiiand purchase of fertilizer and agro-chemical§4£6, 10%,

45 and 3% respectively.

5.7. Gross margin and net margin.

The gross margin is presented in Table 5-as N78,(68US$501). After accommodating the TFC, thelltast
net margin is given as N67, 588 (US$444). Thidigh#ly higher than the gross margin of N61, 901S8410)
reported by Ogisi et al. (2013) in their study afsava farming in lka area of Delta State, Nigdfiawever,
Ebukiba (2010) found a gross margin that was taieéarge £N141,950 or US$940) in her economic amalyf
cassava farming in Akwa lbom State, Nigeria whikud et al. (2015) reported a higher GM=of N162,887or
US1,076) in another study carried out in Oyo naria, Nigeria.

5.8. Returnson investment.

The benefit-cost ratio was calculated and repoitediable 5 as 0.37 on variable cost and 0.32 oal wist
investment. This implies that for every one nair@ested on the variable cost the farmer returre@ N0 he
farming enterprise is profitable, but with a low ngia, which was partly as a result of the high aafstabour,
transportation and logistics. This finding corrodiess similar finding by Ettah and Nweze (2016) staied that
the profitability index for every naira invested sv@.30 for the non-adopters of improved cassavdyatin
business and 0.50 for the adopters. Neverthelessy wther studies had reported different profithbihdexes
(for example, Zaknayiba et al., 2014; Ogisi et 2013; Toluwase and Abdu-raheem, 2013; Nandi e@@ll1;
Odoemenem and Otanwa, 2011; Ebukiba, 2010). Thessdts should not be surprising given that moghef
studies were conducted in different parts of Ngarnder different circumstances, which could haselyp
accounted for the variations in the findings. Wlalttknowledging the major findings from this studyshould
be noted that there is a great potential for higltess margin and returns on investment in casgea@uction
with the adoption of the recommended package daftiges as demonstrated in the following section.

5.9 Profitability estimations using the package of practices.

The gross margin and benefit-cost ratio was catedléor farmers under the recommended packageaatipes
(Table 8). The basic difference is that averagédyie predicted to increase to as much a 30 t/hat is
conservative estimate of 3 kg per stand and 10s88fds per hectare. This is achievable using 1lInmxplant
spacing with appropriate gap-filing and adoptingod farm management attitude. The yield will deélyi
exceed 30 t/ha with a more plant population der{éityexample using 0.8 m x 1 m spacing) backetyigood
agronomic practices. Another area of differencéhés provision for additional (miscellaneous) cast fabour
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expenses for gap-filling, fire-tracing, farm cleagj maintenance and supervision. Of course, aigoguantity
of fertilizer is estimated at the minimum recommet@d bags as against the average of 2 bags apiplithe
farmers.

Consequently, the gross revenue could rise by rtftae 114% from=N277400.00 (about US$1840) to
N596000 (about US$3947) while the associated T\Weeesed by mere 27.4% from N208312 (or US$1,379) to
N265464 (or US$1,758). The difference in TVC wasocamted for by the additional cost of labour fopga
filling, fire tracing, and the general supervisiof the farm. In addition, there was the differermfetwo
additional bags of fertilizer fo=N7152 (US$47.68b) make up the minimum 4 bags/ha recommended ®r th
farmer’'s use. The effect is that the gross margiereased by 378% from- N69088 (about US$457.54) to
N330536 (or US$2189). The calculated return bemeft ratio on investment was 1.25 (on variable)casd
1.18 (on total cost). This implies that every N1i@@ested in the variable cost would retetn N1igfplying that
the farm enterprise is highly profitable. This isignificant improvement over the condition undes farmers’
practice where eachk N1.00 invested only returred3Bl@or 33 kobo). Therefore it is more rational foe
farmer to adopt the best practice to reap the ananbenefits associated with it.

6. Conclusion

This study analyzed the gross margin and the retaminvestment for small-scale cassava growekedirwith
the Nestlé-lIITA cassava starch value chain projet, consequently compared the outcomes with ttenpal
performance being predicted for the registered éasmThe results show that there is a yawning gap i
profitability and returns on investment between dlstual and potential for the cassava enterprigksnately,
this gap needs to be closed as a key step towaatigation of the full benefits of self-sufficieneynd economic
sustainability through investment in the value nh&Vhile price instability remains an unresolvesuis due to
the uniqueness of the cassava crop, inability whéas to achieve optimal yields is the major cdmitor to poor
performance of the cassava industry. Aside frommdpeery susceptible, the enterprise is also becproapital
intensive, with continuously-increasing cost of gwotion necessitated by the general inflationagpndrin the
economy. The farmers should be guided through dioption and use of the recommended package ofipeact
to promote yield and increase return on investmarguably, the application of the package woulddi¢a a
slight increase in the production cost, but the gimal gain more than compensates for the additional
investment.
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Notes.

! Odoemena and Otanwa (2011) outlined some bendfitise of gross margin analysis to include: helging
determine the net farm income; serving as a budgetol for comparing the profitably of differenarm

enterprises; being highly applicable to subsistesystem of farming involving small fixed capitalmponent;
being easy to compute and interpret; and servireggagde for selecting enterprises by comprisirgirtimargins.
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