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Abstract

Cassava is one of the magjor food cropsin Nigeria, with multiple uses from human consumption to industrial applica-
tions. This study explores the potential of cassavain Nigerian agriculture based on areview of cassava development
policies, performs a trend analysis of the cultivation area, production, productivity, and real price of cassava and
other competing crops for the period 1961-2013; identifies the sources of growth in production; and examines the
production constraints at the local level based on a survey of 315 farmers/processors and 105 marketers from Delta
State. The results revealed that several policies and programmes were implemented to devel op the cassava sector with
mixed outcomes. Although cassava productivity grew at 1.5% per annum (p.a.) during the post-structural adjustment
programme period (1993-2013), its real price declined at arate of 3.5% p.a. The effect of yield is the main source of
growth in production, contributing 76.4 % of the total growth followed by the area effect (28.2%). The cassava sector
is constrained by inadequate market infrastructure, processing facilities, and lack of information and unstable prices at
the local level. The widespread diffusion of improved tropical manioc selection technologies and investments in mar-
ket and marketing infrastructure, processing technologies, irrigation/water provision and information dissemination
are recommended to enhance the potential of the cassava sector to support agricultural growth in Nigeria.
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1 Introduction cheer et al., 2007; Ayoade & Adeola, 2009). Demand

for cassava derivatives, such as starch, gari (a type of

Although Nigeriais an oil-rich economy, agriculture
remains an important economic sector that serves as a
major source of raw materias, food and foreign ex-
change, and it employs over 70% of the labour force
(Liverpool-Tasie et al., 2011). Cassava is an import-
ant crop that has great potential to support agricultural
growth in Nigeria due to its wide range of uses from
human consumption to industrial applications (CMP,
2006). Africa produces 40-50% of the global cassava
output (FAO, 2005; Nang' ayo et al., 2007), and Nigeria
is one of the leading producers (Nweke, 2004; Knips-
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processed cassava), tapioca, etc., have doubled over the
last two decades (Nweke, 2004), and in recent years, the
establishment of the Cassava Bread Devel opment Fund
(CBDF) and the Cassava Transformation Project by the
Nigerian government have further raised hopes for im-
proving the cassava sector (Natsa, 2014).

However, the current cassavayieldisonly 12.3tha™,
whereas the potential yield is 28.0tha™* (Nkonyaet al.,
2010), and the yield of improved varieties at research
stations range from 13-40tha~* (Eke-okoro & Njoku,
2012). Furthermore, the results of the trends in produc-
tion of cassava and other major competing cropsin Ni-
geriaare mixed. For example, both Nweke (2004) and
Echebiri & Edaba (2008) noted that cassava production
in Nigeria has increased substantially since the 1990s
(i.e., 1986-2003), and they emphasized that cassava
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should be given priority because of its high starch con-
tent, which provides a greater proportion of energy to
low income households than any of the other food crops
in Africa. Liverpool-Tasie et al. (2011) noted that the
production of millet, yam, maize and rice were stagnant
or declining while cassava saw a modest increase during
the period from 1994—2006 and claimed that food crop
production in Nigeriais far below its potential with de-
mand outstripping domestic supply. In contrast, Ojiako
et al. (2007), examining production trends of cassava,
sweet potato, yam, cocoyam and ginger in Nigeria for
the period of 1961-2005, noted that the output of all
crops increased substantially during the Structural Ad-
justment Program (SAP) period (1986-1998); cassava
experienced its lowest growth rate, and the rate of the
growth of production declined for al crops during the
post-SAP period (1999-2005).

Given the contrasting evidence presented above, an
accurate systematic analysis of the cassava sector in Ni-
geriacovering awide range of issues does not currently
exist (e.g., cassava development programmes and their
outcomes; trends in cultivation area, production, pro-
ductivity, and prices of cassava and other major crops
over along period of time; sources of the growth in pro-
duction; constraints of the cassava sector). All of the
aforementioned studies analysed only one or a few of
the issues outlined above, and none considered trendsin
the real prices of these crops, which could be a major
incentive for farmers to improve productivity. Further-
more, none of the existing research has attempted to de-
compose and explain the sources of the observed growth
in the production of major crops. On methodol ogical
grounds, al of these studies ignored the cyclical nature
of time-series data (e.g., Gupta et al., 2009) and instead
fitted growth regressions to the actual annua produc-
tion, area and/or yield data. If there is a high level of
annual fluctuation in the time-series, which is actually
the case, the result could be inaccurate growth rate es-
timates, as seen from the figures presented in Nweke
(2004), Echebiri & Edaba (2008), Ojiako et al. (2007),
and Liverpool-Tasieet al. (2011).

In this study, we aim to overcome the aforemen-
tioned shortcomings and present a systematic analysis
of the cassava sector including the constraints faced at
the local level by the cassava farmers/processors and
marketers, which will be a valuable source of inform-
ation for policy makers, academics, development agen-
cies and other key stakeholders, because there is great
potential to develop the cassava sector to support agri-
cultural growth in Nigeria. For example, cassava pro-
duction is expected to double and reach 76 million t by

2020 (CMP, 2006). Eke-okoro & Njoku (2012) noted
that 33 improved varieties of cassava, which are high
yielding/early maturing/pest and disease resistant and
whose mean yields range from 13-40 t/ha, were re-
leased by 2010 through collaborations between the In-
ternational Institute of Tropical Agriculture (11 TA) and
the National Root Crops Research Institute (NRCRI).
Similarly, Nweke (2004) noted that cassava is a power-
ful toal to fight poverty in Africa, but enhancingthisrole
faces numerous challenges.

Given this backdrop, the specific objectives of this
study are to (a) conduct a review of the various cassava
development policies and programmes undertaken in
Nigeriafrom 1961-2013; (b) examine the trends in the
area, production, productivity and real prices of cassava
and four major, competing crops(i.e., groundnut, maize,
millet and sorghum), the government outlay for agricul-
ture and the share of agriculture in Nigeria's national
income in Nigeria over a 52-year-period (1961-2013)
separated into pre-SAP, SAP and post-SAP stages; ()
identify the sources of the growth in the production
of cassava and other crops (i.e., yam, cocoyam, sweet
potato, potato, and ginger); and (d) identify the con-
straints faced by the farmers, processors and marketers
of cassava and its products at the grassroots level based
on an in-depth farm level survey conducted in 2008 in
three regions of Delta State, Nigeria, a major cassava
growing area.

The paper is organised as follows. Section 2 presents
a review of the agricultural and cassava development
policies and programmesin Nigeria; Section 3 presents
the methodology, including a description of the data;
Section 4 presents the results, and Section 5 discusses
theresults, provides conclusions and outlines policy im-
plications.

2 A brief on the agricultural policy develop-
mentsin Nigeria

The importance of agricultural policy in boosting
food production and accelerating agricultural develop-
ment cannot be over emphasised (OECD, 2010; Olowu,
2011; Akpan, 2012). However, the observation of de-
clining gross receipts for farmers from 28% in 2005
to 23% in 2009, which arose from agricultural policy
support in the OECD countries, drove developing eco-
nomies to discourage agricultural growth (Walkenhorst,
2007; Awoyinka, 2009; OECD, 2010). Adubi & Okun-
madewa (1999), Okoh & Dominic (2004), and Nweke
(2004) traced agricultural policy and programmeimple-
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mentation as a product of both pre- and post-colonial
administrations and concluded that Nigerian agricul-
tural policy evolved in overlapping phases that were
not explicitly delineated but could be inferred from
the various programmes that were implemented. How-
ever, Ugwu & Kanu (2012) noted that agricultural
policies in Nigeria followed a series of strategies: (a)
an ‘exploitative strategy’ during the 1950s that mainly
taxed farmers producing export crops, such as cocoa,
groundnut, palm and cotton; (b) an ‘agricultural pro-
ject strategy’ until 1968 that aimed to develop back-
ward and forward linkages in the sector, including the
establishment of agricultural extension and research in-
stitutions; (c) a ‘direct production strategy’ during the
early 1970s that primarily deepened government inter-
vention and investment in agriculture; and (d) an ‘inte-
grated rural development strategy’ from the mid-1970s
onward that realised agriculture to be a part of the over-
all rural sector and that embarked on multipurpose de-
velopment schemes and the establishment of a number
of implementing institutions. Ugwu & Kanu (2012)
also identified phases of ‘minimum government inter-
vention’ (1960-1969), ‘ maximum government interven-
tion' (1970-1985), ' SAP and post-SAP periods’ (1986—
1998), and the ‘new millennium agricultural policies
(1999-2009) and concluded that the effects of all of
these economic reforms on the agricultural sector have
been minimal and unsatisfactory due to instability, in-
consistency, and alack of transparency and coordination
of the palicies.

2.1 Development of cassava in Nigeria

Cassava development in Nigeriaisan outcome of sev-
era activities undertaken through government policies,
research ingtitutions, agricultural devel opment agencies,
donors and non-governmental organisations. Eke-okoro
& Njoku (2012) divided cassava development into four
stages: theincipient cassava development period (1940—
1953); the medieval cassava development period (1954—
1967); the national and international collaboration of
cassava devel opment period (1970-2010); and an over-
lapping pre-emptive Cassava Mosaic Disease (CMD)
cassava development period (1995 to date). Within the
incipient cassava development period, the first cassava
hybrid, called the Gold Coast Hybrid, was developed in
1942 and generated a mean yield of 8.9tha=t. It was
followed by another, called Oloronto, in 1953 with a
mean yield of 13.6tha™! (Eke-okoro & Njoku, 2012).
During the medieval period (1954-1967), three crosses
of these aforementioned varieties were released with
mean yields of 15.0-16.4tha". However, during the
1970s, research was focused on developing disease-

resistant varieties due to the severe cassava bacteria
blight (CBB) crisis, and the 11 TA released a number of
Tropical Manioc Selection (TMYS) varieties during this
period, which are disease resistant and high-yielding
(Akoroda et al., 1985, cited in Eke-okoro & Njoku,
2012; Nweke, 2004). During the pre-emptive-CMD cas-
sava development period, the thrust was on improving
productivity as well as disease resistance when five new
TMS varieties were released, each of which contained
high levels of starch and were characterised by a very
high average yield of 35-40t ha~*; they were devel oped
jointly by the I TA and the NRCRI (Eke-okoro & Njoku,
2012). Similarly, Nweke (2004) classified the develop-
ment of cassava into four distinct periods: mechanisa-
tion of the cassava grater (1961-71); development and
release of the TMS varieties (1972-1983); diffusion of
the TM S varieties (1984-1992); and hand harvesting of
the high-yielding TM S varieties (1993-2001).

Cassava received continued policy support from the
government from as early as 1975 onward, which has
led to diversified uses. The Presidential Initiative on
Cassava, launched in 2003 and continued for five years,
aimed at increasing cassava production to meet do-
mestic demand and export, and it focused its activities
on the development of production, processing, and the
marketing of the processed products (11 TA, 2009 cited
in Asante-Pok, 2013; CMP, 2006). The Cassava Trans-
formation Project/Agenda (2011-2015), which had a
tentative budget of Naira 4 billion for four years, was
launched in 2011 with the goal of doubling average cas-
sava productivity from 12.5tha~* to 25.0t ha™*, raising
theincomesof 1.8 million farmersby USD 450 per year,
generating 1 million jobs per year in rural areas, and
strengthening value chains and market institutions by in-
volving the private sector (CTA, 2011). The government
alsoinitiated the Cassava Bread Devel opment Fund with
an investment of Naira 10 billion during 2013, and it
aimed to substitute wheat flour with cassavaflour, which
inturnis expected to save hillions of Naira by reducing
the importation of wheat flour (Natsa, 2014). The gov-
ernment also launched the three-year Cassava Mechan-
isation and Agro-processing Project (CAMAP) in late
2012 as the pilot of a major public-private partnership
initiative aimed at enhancing the contribution of cassava
production and processing technologies by upgrading
and expanding traditional planting, harvesting and pro-
cessing techniques (AATF, 2012). The government also
initiated a Presidential Committee on Cassava for Ex-
port Promotion in 2004 to ensure increased production,
processing, packaging and export of cassava and cas-
sava products to satisfy both domestic and export mar-
kets (Asante-Pok, 2013).
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At various times, al of these drives to improve the
cassava sector also had thefinancial backing of the FAO,
USAID, GTZ, UNDP, IFAD, IITA and other donors
(Nweke, 2004; Eke-okoro & Njoku, 2012; Asante-Pok,
2013). Additiondly, the dissemination of informa
tion on cassava to the grassroots level was promoted
through the production of various research manuals, ex-
tension guidebooks and targeted farmer trainings that
have mainly been provided by IITA and NRCRI over
the past four decades.

3 Methodology

3.1 Datasources

The primary data used for this study were drawn from
three regions of Delta State, Nigeria, which is situated
in the southern (Niger Delta) part of the country: the
North, Central and South Delta regions, which have dif-
ferent agro-ecological characteristics. The major foods
grown in Delta State are cassava (leading producer),
yam, plantain, maize, and vegetables (MANR, 2006).
Delta state was selected as the case study area for this
research because it has the ideal climatic and soil con-
ditions for the cultivation of cassava, which is a very
important staple crop for the state.

Farm sampling was based on the cell structure de-
veloped by the Agricultural Devel opmental Programme.
First, nine local government areas (LGAS) of atotal of
25 LGAs in the state were randomly selected. Next,
35 cassava growers from each LGA were selected us-
ing a stratified random sampling procedure with the
size of the cassava farm operation as the strata. The
cut-off points for farm size followed nationally defined
categories (Apata et al., 2011): margina farms up to
1.00 ha, small farmsfrom 1.01 to 2.00 ha, medium farms
from 2.01 to 10.00ha and large farms >10.01ha. This
provided a total of 315 cassava farmers as the sample
size for the study. In addition, a survey of cassava
marketers (i.e., wholesalerg/retailers) was also conduc-
ted within the same three sampling regions. First, 35
marketers of cassava and cassava products were ran-
domly selected from each region (i.e., 10-12 marketers
from each of the nine LGAS). This provided a total
sample size of 105 marketers (39 marketers from the
Delta Central, 40 from the Delta South and 26 from the
Delta North regions) spread across 20 markets in the
three regions. The criteria used for selecting markets
were that (a) markets must trade cassava and/or cassava
products, and (b) markets must operate at least once a
week. The average frequency of the market day was es-
timated to be 4 days (i.e., every 5 day is a market day
with arange of 1-7 days).

To collect the primary data, two sets of structured
questionnaires were administered containing both open
and closed type questions, one for the farmers and
the other for the marketers. A team of two research
assistants was trained by one of the authors, and all
three members were involved in collecting primary
data through face-to-face interviews. The farmer sur-
vey included information on demographic and socio-
economic characteristics, the size of the cassava farm
operation, the inputs used and outputs received, the
amount of cassava processed, and the constraints re-
lated to farming and processing cassava. The marketer
survey included information on demographic and socio-
economic characteristics, the quantities of cassava and
its products that are purchased and marketed, the pur-
chase and sale prices of each product, the cost of mar-
keting, and the constraints on marketing. The surveys
were conducted from September to December 2008.

The principal data for the trend analysis of the Ni-
gerian agricultural sector weretaken fromthe FAOSTAT
database. The data included area cultivated (ha),
total production (t), yield (kgha!) and current prices
(Nairg/metric ton) of five major crops (i.e., cassava,
groundnut, maize, millet and yam) covering the 52-year
period (1961-2013). The information also included the
share of agriculturein the GDP and thetotal government
expenditure on agriculture for the period of 1970-2009.
All the price data were then converted to constant 2010
prices using a GDP deflator for Nigeria from the Index
Mundi (Index Mundi, 2015) to reflect real price changes
over time.

Time-series data covering such a long period (e.g.,
1960-2013) are likely to be unreliable for developing
economies, and Nigeria is no exception. For example,
Ammani et al. (2010) conducted an experiment com-
paring published maize production data from Nigeria
for the period of 1992—-2007 and an expected production
based on twice the developing country average growth
rate for maize production and noted that the official pub-
lished data were significantly overstated. Jerven (2014)
noted that the agricultural production data series for de-
veloping countries (i.e., Nigeria, Maawi, and India) are
weak because they are subject to political pressure, par-
ticularly when governments subsidise agricultural in-
puts. Nevertheless, in the absence of suitable alterna-
tives, we utilised FAOSTAT because it is widely used
despite its limitations, but the interpretation of the re-
sults should account for the issue of data quality.

3.2 Analytical methods

A range of methods were applied, including trend an-
alysis, the estimation of growth rates and the decom-
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position of the sources of the growth in the production
of cassava and the other competing crops under consid-
eration. The purpose was to provide a comprehensive
picture of cassava performance over time in relation to
the other cropsto judgeits potential.

Average annual compound growth rates were com-
puted to determine the rate of change of the variable of
interest using a semi-logarithmic trend function: InY =
a + BT, where Y is the target variable; T is time; In
is natura logarithm, and 3 is the growth rate. To con-
trol for the cyclical nature of the time-series data, we
used 3-year moving averagesto computethe average an-
nual compound growth rates (e.g., Gupta et al., 2009),
which is an improvement over previous studies (e.g.,
Nweke, 2004; Echebiri & Edaba, 2008; Ojiako et al.,
2007; Liverpool-Tasieet al., 2011).

We have analysed the changes in the area planted,
total production, productivity and the real prices of five
major crops (i.e., cassava, groundnut, maize, millet, and
yam) at the national level for the 52-year period (1961—
2013). All of the analyses were classified by the SAP
stages to examine whether this major policy instrument
has any influence on the performance of cassavaand the
other crops under consideration. The 1961-1985 period
depicts the pre-SAP stage; the 1986—1993 period de-
picts the main SA P implementation stage, and the 1994—
2013 period depictsthe post-SAP stage. Thisisbecause,
the three main elements of SAP are: “(a) pursue macro-
economic stability by controlling inflation and reducing
fiscal deficits; (b) open economies to the rest of the
world through trade and capital account liberalisation,
and (c) liberalise domestic product and factor markets
through privatisation and deregulation” (*“Washington
Consensus’ as summarized by Gore, 2000, p.789—790).
The main argument in favour of SAP is that openness,
trade liberalisation and free market operation will boost
production in agriculture. Since Nigeria also adopted
SAP in 1986 and subsequently removed subsidies, de-
regulated and reduced state control in agriculture to a
large extent, it is important to examine whether SAP
has any discernible impact, an approach also adopted
by Ugwu & Kanu (2012) and Ojiako et al. (2007).

To identify the sources of the observed growthin pro-
duction of all of the crops, we applied a decomposi-
tion method to examine the relative contribution of the
growth in the cultivated area and the growth in the yield
of theindividual crops. The basic method of decompos-
ing sources of the growth in production depends on the
identity:

P (Output) = A (area planted) = Y (yield) (@]

Using the subscripts 0 and t for the base year and
terminal year, respectively, the relationship between the
two production levels can be expressed as

Pt/Po = (AYt)/(AoYo) = (A/Ao) * (Yi/Yo) - (2)

Eg. (2) is known as the Venegas-Ruttan (V-R)
method, which demonstrates that the total output can be
explained in terms of changes in the area planted and
productivity (Alauddin & Tisdell, 1991). A few exten-
sions of this basic method have been provided by others
(see Alauddin & Tisdell, 1991 for details), but we se-
lect the method proposed by Wennergren et al. (1984),
hereafter named the Wennergren, Antholt and Whitaker
(W-A-W) method. Thisis because the W-A-W method
decomposes the growth of individual crop output into
four components as follows:

Changeintotal output (P; — Pg) =
Areaeffect (V) + Yield effect (S) +
Cropping pattern(R) + Interactions(U) (©)

where

Areaeffect (V) = Yo[A(1+ Co — Ct) — Ag]

Yield effect (S) = [Au(1+ Co — C) = (V; — Yo)]
Cropping patternt (R) = [A; * Yo(C; — Co)]
Interactions(U) = [A«(Y; — Yo) = (C; — Co)]

and C = the proportion of the gross cropped area under
the crop, and the other variables were defined above.

The advantage of the W-A-W method is that it in-
cludesthe influence of the changein cropping pattern as
well as the interaction between the change in cropping
pattern and individual crop yield, which was not avail-
ablein the V-R method. Theimplicit assumption of this
method is constant returns to scale in terms of the out-
put, which is reasonable.

4 Results

4.1 Trends in area, production, productivity and the
real price of cassava and its competitors

Table 1 presents the mean values of area, production,
productivity and the real prices of five major crops. cas-
sava, maize, millet, groundnut and yam covering the
period 1961-2013 and classified as the pre-SAP, SAP
and post-SAP periods. The average area allocated for
cassava was quite low during the pre-SAP period, and
it only picked up during the post-SAP period, although
millet area remained highest throughout. The total crop
production increased due to a combination of increases
in area as well as increases in yield, although the exact
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Table 1: Area cultivated, total production, productivity and real prices of cassava and other crops in

Nigeria

Panel  Variables

Mean values of 3-year moving averages

Pre-SAP SAP Post-SAP Overall

(1961-1985)  (1986-1993)  (1994-2013)  (1961-2013)

Area cultivated (‘000 ha)

Cassava 1011.26 1761.84 3441.39 2071.86
Groundnut 1387.08 819.38 2205.28 1608.81

A Maize 1023.15 4013.29 4065.01 2703.95
Millet 3683.14 4102.62 4686.04 4151.49

Yam 786.83 1173.62 2741.80 1598.18

Total production (‘000 t)

Cassava 9956.46 19079.05 39355.20 22715.55
Groundnut 1153.31 1051.00 2913.15 1792.22

B Maize 1016.26 5061.62 6505.60 3778.46
Millet 2854.59 4334.14 5897.28 4240.22

Yam 6563.83 11379.57 30363.46 16502.91

Productivity (kg/ha)

Cassava 9852.33 10939.99 11376.42 10584.59
Groundnut 850.16 1291.12 1330.54 1093.01

C Maize 1039.94 1289.31 1601.94 1285.64
Millet 872.79 1069.90 1247.65 1040.66

Yam 8593.03 9245.12 11035.71 9676.29

Prices (Nairag/t)

Cassava 921.05 958.30 752.34 865.21
Groundnut 1384.41 2889.32 1739.99 1796.70

D Maize 1023.07 1498.10 1512.13 1293.43
Millet 985.37 1475.27 1356.69 1214.68

Yam 1432.74 2022.29 1990.15 1749.83

Government outlays

e Agriculture’s share of GDP (%) 25.91 28.16 39.16 31.66
Agriculture’s share of government expenditure (%) 4.28 2.40 311 344

Note: Price data are from 1967-2008; Agriculture's share of GDP and government expenditure is from 1970-2009.

Source: Computed using the FAOSTAT database (FAOSTAT, 2014)

contribution of these sources of growth cannot be iden-
tified here. The analysis of the sources of the growth
in production is relegated to the next section, but the
average real prices of these crops were highly variable
throughout the period. The growth in the overall yield
level of cassavawas very low, increasing from 9.8t ha!
to 10.6t ha~! over the 52-year period.

Figures 1 to 4 present the trendsin the 3-year moving
averages of the area indices, production indices, yields
and real prices of the five mgjor crops: cassava, maize,
millet, groundnut and yam for the period 1961-2013. It
is clear from the figures that the trends are highly vari-
able with respect to all of the indicators for all of the
crops during the period under consideration. Cassava
area steadily increased from 1986 onward (i.e., from
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the beginning of the SAP period) although the rate of
increase is lower than for yam area, which is another
major staple in Nigeria (Figure 1). Similarly, total cas-
sava production also increased steadily during the same
period but lagged behind yam (Figure 2). In terms of
productivity, cassava yield was largely stable, showing
very little improvement compared to the other major
crops, which experienced high levels of fluctuation (Fig-
ure 3). Thetrend in theyield increase in cassavais only
apparent during the past few years, which may be dueto
renewed interest in boosting cassava yield through vari-

ous projects (e.g., Cassava Transformation Project) and
the influence of the TM S variety devel opments noted by
Eke-okoro & Njoku (2012).

Thetrend in real prices (i.e., a constant 2010 prices)
of these major crops presents an interesting contrast
(Figure 4). With the exception of cassava, the pricesfor
all major cropsrose sharply during the SAP period, then
fell sharply during the post-SAP period and kept falling.
However, the level of fluctuation in cassava priceis re-
latively low among the five crops under consideration
(Figure 4).
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Fig. 1. Three-year moving average indices of the area planted under major crops.
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Fig. 2: Three-year moving average indices of the total production of major crops.
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Fig. 3: Three-year moving average of major crop yields (kg/ha).
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Fig. 4: Three-year moving average prices of the major crops (Nairat) in Nigeria.

The annual compound growth rates from the 3-year
moving averages of these data series are presented in
Table 2, which displays interesting contrasts. For ex-
ample, during the pre-SAP period, the area under cas-
savaincreased at 1.8% p.a. while the area under maize,
millet and groundnut experienced asignificant decline at
highly variable rates. During the SAP period, however,
all of the crop areas increased at a very high rate led
by cassava at 14.5% p.a. Finaly, during the post-SAP
period, the growth rates fell sharply with millet area
even experiencing a decline at 2.1% p.a. The observed

growth in total cassava production during the pre-SAP
and SAP periodsis dueto increasesin area, and the pro-
ductivity of cassava and the other crops, except millet,
experienced a low rate of growth during the post-SAP
period.

Thegrowthinthereal pricesof these major cropsalso
presents interesting contrasts. The real prices of cassava
grew significantly during the pre-SAP and SAP periods
but then significantly declined at 3.5% during the post-
SAP period, resulting in no growth in real prices over
the 52-year period. In contrast, despite the high level
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Table 2: Growth rate estimations from 3-year moving average data for Nigeria.

157

Mean values of 3-year moving averages

Panel Variables
Pre-SAP SAP Post-SAP Overall
(1961-1985) (1986-1993) (1994-2013) (1961-2013)
Area cultivated
Cassava 0.018 *** 0.147 *** 0.015 *** 0.037 ***
Groundnut —0.070 *** 0.085 *** 0.017 *** 0.010 **
A Maize —-0.028 ** 0.122 *** 0.005 0.039 ***
Millet —0.039 *** 0.053***  —0.021 *** 0.003
Yam 0.004 0.135*** 0.019 *** 0.037 ***
Total production
Cassava 0.020 *** 0.137 *** 0.030 *** 0.042 ***
Groundnut —0.071 *** 0.100 *** 0.029 *** 0.023 ***
B Maize -0.007 0.085 *** 0.028 *** 0.055 ***
Millet 0.007 0.028 ** -0.010 0.020 ***
Yam —0.009 0.235 *** 0.029 *** 0.044 ***
Productivity
Cassava 0.002 —0.009 ** 0.015 *** 0.005 ***
Groundnut -0.001 0.019 0.011* 0.013 ***
C Maize 0.021***  —0.034* 0.024 *** 0.015 ***
Millet 0.048***  —0.029 ** 0.008 0.016 ***
Yam -0.011* 0.100 *** 0.010 *** 0.007 ***
Prices
Cassava 0.036 *** 0.073***  —0.035***  —0.004
Groundnut 0.044 *** 0.024 -0.036 *** 0.011 ***
D Maze —0.030 *** 0.075***  —-0.008 0.012 ***
Millet —0.012 *** 0.063 * -0.003 0.011 ***
Yam 0.029 ** 0.068 ** -0.021 ** 0.014 ***
Government outlays
e Agriculture’s share of GDP (%) —0.051 *** 0.048 ** 0.011 *** 0.014 ***
Agriculture’s share of government expenditure (%) 0.109***  —0.174 ** 0.039 —-0.003

Note: *** significant at the 1% level (p<0.01); ** significant at the 5% level (p<0.05); * significant at the 10% level (p<0.10)

Source: Computed using the FAOSTAT database (FAOSTAT, 2014)

of fluctuations during the SAP period, the real prices
of the remaining four crops increased significantly at
1.1%-1.4% over the 52-year period under considera-
tion. The lack of overall growth in the real price of cas-
savamay act as a disincentive to the producers to boost
cassava performance.

The last two rows of Tables 1 and 2 present the con-
tribution of agriculture to the GDP and government ex-
penditure on agriculture. These two sets of figures ex-
hibit a clear mismatch between the contribution of the

sector to national income and the corresponding support
by the government to maintain the sector. While agri-
culture contributed approximately 30% of the GDP on
average, government expenditure was only 3.5%, and
Table 2 aso shows that, even though the contribution
of agriculture to the GDP continued to grow during the
SAP and post-SAP periods, the corresponding govern-
ment expenditure, which was already very low, showed
no sign of growth.
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4.2  Sources of the growth in production

In this section, we examine the sources of the growth
in the production of individual crops using the W-A-W
method, asin Eq. (3). Theresults are presented in Table
3, and it isencouraging to note that the yield effect isthe
dominant source of the growth in cassava production,
contributing 76.4% of the total growth followed by an
area effect that contributes 28.2%. The contribution of
the change in cropping pattern is negligible. Groundnut
also experienced asimilar pattern whereasthe growth in
the production of maize, millet and yam is mainly dueto
the area effect and the change in cropping pattern with a
negative contribution from theyield effect. Theimplica-
tionisthat, compared with the other four crops, cassava
has the potential to support the growth of agriculturein
Nigeria.
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4.3 Constraintsin the cassava sector

A number of constraints on cassava production and
productivity have been identified by many authors. For
example, Addy et al. (2004) and Nweke (2004), among
others, have argued that the efficient use of inputs, im-
provements in technology (including irrigation, pesti-
cides, cuttings and storage methods), the provision of
market information, and the determination and dissem-
ination of the adequate numbersof cassavaplanters, har-
vesters, peelers, hydraulic presses and dryers would all
improve efficiency in cassava production. The Cassava
Master Plan noted that the primary challenge faced by
the cassava sector is low productivity due to Nigeria's
subsistence cassava farming culture with its large but
rudimentary and underdeveloped industry. The plan
also noted that Nigeria has the potential to earn revenue

Table 3: Sources of the growth in production of major cropsin Nigeria (1961-2013).

Sources of growth using the W-A-W method

Crops

i Areaeffect  Yieldeffect  Cropping pattern Interactions Total
Cassava 28.20 76.39 —4.71 0.12 100.00
Groundnut 38.14 64.53 -3.18 0.52 100.00
Maize 128.82 -50.47 2112 0.53 100.00
Millet 129.56 -58.92 27.15 221 100.00
Yam 144.94 -59.18 17.58 -3.34 100.00

Source: Computed using the FAOSTAT database (FAOSTAT, 2014)

Table 4. Infrastructure constraints affecting the cassava sector.

Average value of farmers’ responses on a 5-point Likert scale

Constraints -
DeltaCentral Delta South  Delta North  All Regions \gir?lztne;

Water Provision 3.49 3.82 251 3.27 1
Processing Fecilities 3.70 3.54 2,41 3.22 2
Electricity Provision 4.05 2.38 2.83 3.09 3
Marketing Facilities 3.79 252 2.90 3.07 4
Credit Facilities 3.69 2.37 242 2.83 5
Road Network 3.82 1.88 2.70 2.80 6
Extension Services 3.39 1.94 272 2.69 7
Information Provision 324 1.85 2.66 2.58 8

Likert scale ranking: 1: Strongly Disagree, 2: Disagree, 3: Neutral, 4: Agreed, 5: Strongly Agree

Source: Field survey in Delta State, Nigeria, 2008.
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of USD 5 bhillion from cassava products if the existing
bottlenecks along the cassava value chain are resolved
(CMP, 2006).

We present a detailed analysis of the constraints
to the cassava sector in Nigeria according to the re-
sponses of 315 cassava farmers/processors and 105 re-
tailers/marketers collected from three regions of Delta
State, Nigeria, in December 2008. Approximately
68.3% of the 315 farmerg/processors are marginal or
small farmers with farm sizes <2.01 ha, and the average
farm size of theentire sampleisonly 2.05ha. Basedona
Likert scale analysisof the ranks of individual responses
for each of the eight infrastructure elements eval uated,
the provision of water, which is mainly meant for irri-
gation and the washing and processing of cassava into
gari, was ranked as the greatest constraint affecting the
cassava sector followed by adequate processing facil-
ities and electricity provision (Table 4). Ayoade & Ad-
eola (2009), in their study investigating the constraints
to domestic industrialization of cassava in Osun State
in southwest Nigeria, also stated that inadequate pro-
cessing equipment, high processing costs and ineffect-
ive linkages between farmers and processors were the
most important factors constraining cassava production.
Naziri et al. (2014) noted that the physical loss of cas-
savain southwest Nigeriais estimated at 481,258 ton per
year accounting for 6.7 % of total production and 82%
of the physical loss takes place during processing stage
alone. The main reason is delay in processing which in
turn is due to shortage in peeling capacity and mechan-
ical peeling. In fact, the economic loss of cassava pro-
duction in southwest Nigeria is estimated at more than
USD 20 million per year (Naziri et al., 2014).

Farmers were also asked about the constraints to
adding value to cassava through processing, and they
identified a lack of transportation and adequate inform-
ation as the top two constraints (Table 5). Approxim-
ately 91.5% of the processors agreed that transportation
of cassava root tubers from the farm/market to the pro-
cessing site is costly as the average distance from the
farmers/processors to the nearest marketplace is estim-
ated to be 2.93km (+3.13km) with a maximum dis-
tance of 15km. In fact, distance is a mgjor factor that
adversely affects the cost and efficiency of processing,
which was also supported by Akinnagbe (2010) and To-
nukari (2004).

Similarly, when asked about constraints to market-
ing cassava and cassava products, all of the marketers
(i.e., retailers and wholesalers) noted inaccessible mar-
kets, unstable prices and the high costs of marketing as
the main obstacles (Table 6). Rahman & Awerije (2014)
noted that increases in the purchase price of cassava and
cassava products as well as marketing costs per unit sig-
nificantly reduce profit margins.

Table 6: Marketing constraints to the cassava sector.

% of marketersretailers

Constraints responding
Market Accessibility 100
Unstable Prices 100
High Cost of Marketing 100
Lack of Market Infrastructure 98.1
Storage Problems 65.7
Lack of Information 61.9

Source: Field survey in Delta State, Nigeria, 2008.

Table 5: Constraints to adding value in cassava through processing.

Constraints % of farmers responding Rank
Transportation Difficulties 91.5 1
Lack of Adequate Information 91.4 2
Too Many Buyersfor Limited Raw Materials 76.6 3
Lack of Processing Equipment 76.2 4
High Cost of Raw Material§/Processing Equipment 724 5
Lack of Adequate Infrastructure 70.5 6
Others 23.8 7

Source: Field survey in Delta State, Nigeria, 2008.




160 S. Rahman & B. Awerije/ J. Agr. Rural Develop. Trop. Subtrop. 117-1 (2016) 149-163

5 Conclusonsand policy implications

Theprincipal aim of this study isto explorethe poten-
tial of cassava to support agricultural growth in Nigeria
based on a review of the development of cassava; per-
form a trend analysis of the area planted, production,
productivity and the real prices of cassava and major
competing crops (i.e., yam, maize, millet and ground-
nut) covering a 52-year period (1961-2013); identify
sources of the growth in production; and examine key
constraints in the cassava sector at the local level based
on a survey of 315 farmerg/processors and 105 mar-
keterg/retailers from three regions of Delta State, Ni-
geria, conducted in December 2008.

Theresultsrevealed that although the average cassava
yield only increased from 9.8tha™! to 10.6tha™* over
a 52-year period, cassava productivity grew by 1.5%
during the post-SAP period, which may be a reflec-
tion of the use of improved TM S varieties developed by
II'TA and NRCRI during the pre-emptive-CMD cassava
development period. A decomposition of the sources
of the growth in cassava production confirmed that the
yield effect is the dominant source, contributing 76.4 %
of thetotal growth, followed by the area effect (28.2%).
The lack of growth in the real price of cassava over the
study period and a significant decline of 3.5% p.a. dur-
ing the post-SAP period is a major obstacle to driving
the cassava sector forward. It is important to note that
the cassava sector was relatively more stable in terms of
area, production, productivity and real prices compared
to the other crops during the period under considera-
tion. Therefore, considering all of these factors, it can
be concluded that the cassava sector has the potential to
support the growth of Nigerian agriculture if managed
properly. Thisis because all of the other crops experi-
enced significant fluctuations in al the indicators dur-
ing the same period, thereby providing less confidence
in their potential to support agricultural growth. Naziri
et al. (2014) noted that innovations to extend shelf-life
of fresh root cassava through technologies, such as wax-
ing, paraffin coating and high humidity storage can be
tried as such measures were successful in other econom-
ies. Also, use of mechanical peeling could substantially
improve processing capacity.

Another point to note is the neglect of the agricul-
tural sector by the government, as oil has become the
main source of income in the Nigerian economy. This
is evident from the fact that, although the contribution
of the agricultural sector to national income grew con-
sistently, the government did not provide proportional,
corresponding support to maintain the sector; thereis a
clear mismatch that is largely responsible for the poor

growth performance of cassava and other major crops
over time. Qjiako et al. (2007) also noted a lack of ex-
penditure support for the growth of roots and tubersin
Nigeria. The Comprehensive African Agricultural De-
velopment Program (CAADP), founded on adeclaration
by African Head of States at Maputo in 2003, set the tar-
get to devote 10 % of their national budget to the agricul-
tural sector by 2008, which very few countries actually
achieved (Poulton et al., 2014). However, as mentioned
earlier, time-series data covering along period arelikely
to be unreliable for the developing countries including
data from Nigeria. Therefore, interpretation of the find-
ings of this study should take into account such limita-
tion although we have used data supplied by FAOSTAT,
which is the most widely used source of such data.

A host of constraints affect the cassava sector at
the local level, of which poor market and marketing
infrastructure; the lack of irrigation/water provision,
processing facilities, transportation and information on
market prices; and unstable prices are the dominant
factors as identified and prioritised by the farmers, pro-
cessors and marketers surveyed from Delta State.

A number of policy implications can be drawn from
the results of this study. The first is the need for in-
vestment to improve market and marketing infrastruc-
ture because although the price for cassava in Nigeria
is determined by market forces, high fluctuations in
price indicate that the market is not functioning prop-
erly (Rahman & Awerije, 2014), which is also reflec-
ted in Table 6. Improvements in market and market-
ing infrastructure will address these issues. Second, the
improved TMS varieties devel oped by research stations
with high potential yields need to be diffused widely to
increase cassava productivity at the farm level. Asante-
Pok (2013) noted that the favourable policy environment
established by the government encouraged cassava de-
velopment, leading to a new orientation in the research-
extension-farmer linkage (e.g., Cassava Multiplication
Programme and the Roots and Tubers Expansion Pro-
gramme), which are positive steps that should be en-
hanced further. Third is the need for investment in im-
proving cassava processing facilities and utilities that
can also contribute to reduced fluctuations in prices. A
key driver of prices in the Nigerian cassava economy
is the relative price of gari; Rahman & Awerije (2014)
noted that the price of gari is 2.81 times higher, estim-
ated at Naira 79.84 per kg, compared with the price
of raw cassava (Naira 28.41 per kg) in Delta State.
This serves as an incentive to process cassava into gari
provided that the processing costs do not outweigh the
additional revenues. The Raw Material Research and
Development Council funds research projects on the
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fabrication of cassava processing equipment (Asante-
Pok, 2013), and such measures need to be enhanced fur-
ther to improve processing technologies, which in turn
will reduce processing costs. Fourth is the need for in-
vestment in irrigation infrastructure and/or water provi-
sion, which was identified as amajor constraint by local
farmers/processors (Table 4). Finally, improvementsin
the dissemination of information ranging from techno-
logical expertiseto the production, processing and mar-
keting of cassava and cassava products through mass
media, agricultural extension services and digital tech-
nologies.

Although meeting al of these policy options is for-
midable, the effective implementation of these broader
policy measures will drive the cassava sector forward
and support agricultural growthin Nigeria.
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