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Abstract: Nigeria is a large country of nearly one million square kilometers. The population of the country is rapidly
increasing, reaching 167 million in 2012. Due to urbanization and changes in lifestyle, bread is increasingly being
consumed in the country. Wheat performs poorly under Nigerian climate; hence the country spends huge foreign exchange
for the importation of wheat. Nigeria spent N 635 billion Naira (US $1 = N 156) on the importation of wheat in 2010 alone.
The country is therefore spending nearly N 1.8 billion daily for wheat importation. The Federal Government of Nigeria
(FGN) planned to reduce wheat importation by implementing 40% cassava inclusion in bread policy in July 2012. This
paper appraised the benefits and challenges of the 40% cassava inclusion in bread policy. The benefits of the policy include
increased domestic agricultural productivity, food security, foreign exchange savings, employment generation, and wealth
creation. On the other hand, implementation of the policy could precipitate several challenges including lack of enough
domestic capacity to generate the volume of cassava flour needed to actualize the policy, increased smuggling of wheat,
poor cassava flour supply chains, weak policy implementation, technology and processing challenges, reluctance of millers
to use cassava flour, and cassava bread policy instability. Unless, these challenges are addressed the current attempt of 40%
cassava inclusion policy could fail like previous attempts.
Keywords: Composite Flour, Food Policy, HQCF, Wheat Substitution

1. Introduction
Bread is conventionally produced from wheat (Triticum
aestivum Desf.) flour. Bread is also made, though to a
lesser extent, from the flour of other wheat species
including T. durum, T. dicocum and T. spelta (Komlaga et
al., 2012). Bread has now become one of the most widely
consumed foods in the world. Bread is an important staple
food both in the developed and developing world
(Abdelghafor et al., 2011). In India, bread has become one
of the most widely consumed non-indigenous food (Das et
al., 2012), whereas in Nigeria, bread has become the
second most widely consumed non-indigenous food after
rice (Shittu et al., 2007). The rapid urbanization, increasing
population and changing food habits have resulted in the
preference for convenient foods such as bread, biscuits, and
other baked products (Oyewole et al., 1996; Ogunjobi and
Ogunwole, 2010; Adebowale et al., 2012).
Bread has been described as an unstable elastic solid
foam containing a continuous phase of elastic network of

cross linking gluten molecules and starch polymer, mostly
amylase, and a discontinuous phase of entrapped, partially
gelatinized, swollen and deformed starch granules (Osella
et al., 2005; Gray and BeMiller, 2003). Bread is normally
made from wheat flour dough that is cultured with yeast,
allowed to rise, and baked (Komlaga et al., 2012). The
unique bread-making properties of wheat flour
areattributed mainly to the ability of its gluten to form a
viscoelastic network when mixed with water (Defloor et al.,
1993). Aboaba and Obakpolor (2010) reported that gluten
gives wheat dough an elastic structure that allows the
retention of gas bubbles in an intact structure, resulting in a
sponge-like textured final product, a feature that is highly
desirable in bread. Dough leavened with yeast catalyzes the
fermentation of sugar resulting in the production of bubbles
of carbon dioxide which is trapped by the gluten network
causing the dough to rise or swell (Alvarenga et al., 2011).
Gluten is a composite of prolamin and glutein, which exists,
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conjoined with starch, in the endosperm of various grass
related grains particularly wheat (Alvarenga et al., 2011)
and other grains such as barley, rye and triticale (Komlaga
et al., 2012) whereas oats and maize, though being grasses,
do not contain gluten (Houben et al., 2012).
The continuous use of wheat in bread making is faced
with two challenges (1) the development of celiac (coeliac)
disease and (2) wheat performs poorly under tropical
climates. Celiac disease, which is caused by a reaction to
gluten, is an auto-immune disorder of the small intestine
causing an inflammatory reaction, which interferes with the
absorption of nutrients particularly proteins and minerals
(Alvarenga et al., 2011). In recent years, perhaps owing to
better diagnostics, there has been increasing incidence of
celiac diseases (Houben et al., 2012). Pite (2008) reported
that 0.5% of Europeans suffer from celiac diseases. A 1996
statistics show that the following ratio of people are
suffering from celiac disease in different countries
including Ireland (1:300), Norway (1:1200), Canada
(1:2000), US (1:5000) (FAO and IFAD, 2004).
Despite the increasing consumption of bread in tropical
countries, wheat performs poorly under tropical climates.
Hence, huge amounts of money (foreign exchange) are spent
on wheat importation annually in these countries. Nigeria
spent N 635 billion Naira (US $1 = N 156) on the
importation of wheat in 2010 alone. The country is therefore
spending nearlyN 1.8 billion daily for wheat importation
(Momoh, 2011). Nigeria wheat imports increased from
56,000 tonne in 1965 through 0.41 million tonne in 1975 to
1.67 million tonne/annum in 1984 (Dendy, 1992), whereas
Ghana wheat imports was 300,000 tonne in the 1990s (FAO
and IFAD, 2004). Nigeria wheat importation is growing at
the rate of 13% per year and could reach 17 million metric
tonnes by 2020 (Olanrewaju, 2012). Nigeria imports about
15 million metric tonnes of wheat flour yearly for the
production of bread (Ogunbawo et al., 2008). The rippling
effect of this high wheat importation in Nigeria includes loss
of employment to foreign nations, food insecurity, increase
in food miles, trade imbalance, overdependence on foreign
foods, loss of foreign exchange, high domestic prices of
bread, etc. Nigeria is planning to reduce these negative
trends by partially substituting wheat with cassava for the
production of composite bread. Composite flouris the name
given to wheat that has been diluted with other flours (Sanni
et al., 2004).
Cassava, Manihot esulenta Cranz., is the chief source of
dietary food energy for the majority of the people living in
the low land tropics and much of the sub-humid tropics of
west and central Africa (Echebiri and Edaba, 2008). It has
been estimated that 600 – 700 million people obtain more
than 500 cal/day from cassava (Maziya-Dixon et al., 2007;
Nuwamanya et al., 2010). Africa accounts for about half of
the total world cassava production. In 2005/2006 Nigeria
produced 35 – 40 million metric tonnes of cassava (Ituen and
Ituen, 2011). Nigeria the largest producer of cassava in the
world, harvested 36.8 million tonnes from 3.13 million ha
with an average yield of 11.7 tonnes/ha (Babatunde, 2012).
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Local varieties of cassava produce an average of 12
tonnes/ha while improved varieties produce up to 25
tonnes/ha (Tarawali et al., 2012). There are over 400
varieties of cassava cultivated in Nigeria providing income
for over 30 million people (Adebile, 2012). Nearly 90% of
the cassava produced in Nigeria is used for food, while the
rest is used industrially for the production of animal feed,
ethanol, glucose syrup, starch (UNIDO/FGN, 2006). For
instance, of the 32 million tonnes of cassava produced in
2001, 84% was consumed as food, while only 16% was
utilized as industrial raw material (Phillips et al;
2004).Nigeria wants to partially substitute wheat with
cassava to 40% for the production of composite flour for
bread, pasta and other confectionaries. The 40% cassava
inclusion in flour policy is expected to reduce wheat
importation, spur rural development, create jobs, and help to
reduce the trade imbalance between Nigeria and wheat
producing countries. This is not the first time that Nigeria has
attempted to partially substitute wheat. Other previous efforts
had failed. Hence, the aim of this study is to appraise the 40%
cassava inclusion in bread policy (2012) with a view of
highlighting both the potential prospects and challenges and
attempt to learn from the failures of previous cassava
inclusion in wheat flour policies, in order to avert such
pitfalls in the implementation of the current policy.

2. Cassava Inclusion Policy (Current
and Previous Attempts)
The Federal Government of Nigeria (FGN) released the
40% cassava inclusion in wheat flour policy which became
effective 15 July, 2012. The policy mandated flour mills
and bakers to incorporate 40% cassava flour into wheat
flour for the production of composite flour that will be used
for bread making, pasta and other confectionaries. The
policy is aimed at accelerating the pace of cassava
utilization in the country and to make Nigeria both the
largest producer and processor of cassava products. By
implementing the policy, Nigeria planned to expand the
current cassava production from 35 to 51 million tonnes per
year. Incentives included in the policy include:
Import duty waivers for the importation of cassava
processing and composite flour blending equipment.
Corporate tax rebate of 12% for bakery using cassava
wheat composite flour for bread making.
Effective from 15/02/2012, the 10% tariff on bread
improvers shall be removed.
Introduction of high yielding and disease resistant
varieties of cassava.
Smallholder bakers shall be given free starter packs
containing composite flours and bread improvers for 100
kg of bread.
Small scale farmers shall be provided with two bags of
50 kg fertilizer at half the price plus 15 bundles of
improved cassava varieties for free.
A levy of 65% shall be added to the existing 35% duty
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on wheat flour importation, while a levy of 15% shall be
added to the existing 5% duty on wheat grain.
Establishment of cassava bread development fund
(CBDF), which would be funded by the new levies on
wheat flour and grains.
The CBDF shall be used to train all the over 400,000
master bakers in Nigeria.
Prohibition of importation of cassava flour.
Loans shall be provided for the purchase of cassava
processing equipment.
Flour millers and bakers have been given18 month
transition period for composite flour.
Toward the success of the policy, several players have
been assigned different, but complimentary roles (Table 1).

Farmers support

an equivalent of 4.8 million tonnes of cassava tuber per
year. Sawyerr (2012) reported that based on 10% cassava
inclusion, Nigeria flour mills require 700 – 800 metric
tonnes of HQCF daily. Potential benefits of the 40%
cassava inclusion policy include:
10% wheat substitution could save Nigeria N 63.5 billion,
while 40% could save the country N 254 billion annually.
Implementation of the policy could stimulate demand of
cassava, eradicate glut, encourage utilization of locally
produced commodities and create multiplier effects on
employment.
Implementation of the policy will result in the dilution of
gluten, which could reduce the severity of coeliac disease.
Implementation of 40% cassava bread policy could
create 1.4 million jobs in 4 years (Ikuomola, 2012).
Oludiran (2012) reported that implementation of the policy
could create 1600 jobs in the HQCF plants and over
250,000 jobs in the sector.
The Cassava Adding Value for Africa (CAVA) Project
has been reported to improve the livelihoods and incomes
of about 90,000 smallholders in Ghana, Tanzania, Uganda,
Malawi, and Nigeria (Westby et al., 2011)

Farmers support

2.2. Achievement Thus Far

Table 1. Policy players and their roles.
Agency/player
Ministry of Trade and Investment
Ministry of Agriculture and Rural
development
State Agricultural Development
Programme
Small and Medium Enterprises
Development Agency (SMEDAN)
International Institute for Tropical
Agriculture (IITA)
National Root Crop Research
Institute (NRCRI)
Bank of Industry
Nigerian Agriculture and Rural
Development Bank
Standard Organization of Nigeria
(SON)
National Agency for Food, Drug
Administration and Control
(NAFDAC)
Federal Institute of Industrial
Research (FIIRO)
Raw materials Research and
Development Council (RMRDC)
Nigeria Export Promotion Council
Nigerian Custom Service
Flour Mills
Nigerian Cassava Growers
Association
Manufacturers Association of
Nigeria
Master Bakers

Roles
Coordination of investment in
the cassava bread subsector
Farmers support

Research, development &
demonstration
Research, development &
demonstration
Financial support
Financial support
Quality control
Quality control
Research, development &
demonstration
Research, development &
demonstration
Coordinate export of cassava
products
Border control to prevent
importation of cassava products
Production of composite flour
using HQCF
Cassava farming and processing
Incorporation of HQCF
Production of cassava bread

2.1. Implementation of Policy
10% cassava inclusion in wheat created a demand of
300,000 tonnes of high quality cassava flour (HQCF) per
year (Sawyerr, 2012; UNIDO/FGN, 2006).David
(2011)reported 350,000 tonnes, while Falade and
Akingbola (2008) reported 200,000 metric tonnes, whereas
some other authors reported 250,000 metric tonnes/year,
and Sanni et al.(2009) reported 330,000 tonnes. Hence 40%
inclusion could require 1.2 million tonnes of HQCF/year,

Some of the modest achievements thus far since the 40%
cassava inclusion in bread policy came into effect in July
2012;
FGN has commenced the importation and installation of
18 large scale HQCF plants from China that would mill 1.3
million metric tonnes of HQCF per year and are due for
operation in 18 – 24 months (Oyebode and Akinola, 2012).
FGN has also planed the importation of 700 compost
mills for blending composite cassava wheat flour (Nigerian
Tide, 2012).
Some large scale bakers such as UTC, Food Concepts,
and Butter Field Bakeries have already commercialized 20%
composite cassava bread and confectionaries (Vanguard,
2012).
2.3. Causes of Failures of Previous Cassava Bread
Policies in Nigeria
Despite the modest achievement thus far, there is the
need to assess the cause of the previous efforts at partially
substituting wheat in Nigeria in order to avoid the pitfalls
in this current policy. Table 2 presents the list of previous
cassava inclusion policies in Nigeria. 10% cassava
inclusion policy was first introduced by the president
Shehu Shagari administration in 1982 and was discontinued
after regime change in 1983 (Adeloye, 2012). In an attempt
to encourage the domestic production of wheat, Nigeria
banned the importation of wheat in January 1987 (Sanni et
al., 2004; Dendy, 1993) thus saving about $500 million per
year (Dendy, 1992). The ban on the importation of wheat
lasted for nearly four years and was lifted in 1990, when
wheat importation resumed (Bokanga, 1995; FAO and
IFAD, 2004). The ban on wheat importation forced flours
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millers to seek alternatives to wheat. Although wheat is
being grown under irrigation in Northern Nigeria, the
production is too low compared to the nation’s annual
demand (Dendy, 1993). Domestic wheat production in
Nigeria increased from 1,500 tonnes in 1965 to
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45,000tonnes in 1985, which represented only 2.7% wheat
consumption in the country (Dendy, 1992). In 1991, the
domestic production of wheat in Nigeria was 23,000 tonnes
(Bokango, 1995).

Table 2. Changes in wheat importation policy in Nigeria.
Regime

Wheat policy/year

References

Shehu Shagari (1979 - 1983)

10% cassava bread

Ibrahim Babangida

Ban on wheat importation (1987)for 4 years

Olusegun Obasanjo (1999 – 2007)

10% cassava inclusion in composite wheat flour

Adeloye (2012)
Mkpong et al., 1990; Falade and Akingbala, 2008; Sanni et
al., 2004
Owuamanam, 2007; Defloor et al., 1991;Shittu et al.,
2007;Adeniji et al., 2010

UmaruYarʼAdua (2007 -2010)

5% cassava inclusion in composite wheat flour

Adeloye (2012)

Goodluck Jonathan (2010 – date)

40% cassava inclusion in bread making

Sawyerr (2012)

Table 3. Reasons for the failure of previous cassava-inclusion in bread policy in Nigeria.
Reasons

References

Policy inconsistencies i.e. lack of continuity by respective government

See Table 2

Lack of enabling policy environment

Oludiran2012

Unreliable supply of HQCF

Oludiran2002; UNIDO/FGN, 2006; Sawyerr, 2012; Ajao and Adegun,
2009

Lack of willingness by the flour millers to comply with government policy

Oludiran (2002); Sanni et al., 2005

Lack of knowledge on the advantages of cassava wheat composite bread

Oludiran (2012)

Presence of impurities such as sand

UNIDO/FGN, 2006

Foul odour, and colour problems

UNIDO/FGN, 2006

Shorter product shelf life

UNIDO/FGN, 2006

Supply of partially fermented cassava flour resulting in poor product quality

UNIDO/FGN, 2006; Sanni et al., 2005

Low wheat prices relative to HQCF

FAO and IFAD, 2004

High cost of HQCF production (fuel, transportation cost, labour)

Falade and Akinbala, 2008; Abass et al., 1998

Low demand of HQCF and lack of market access

Falade and Akinbala, 2008; Abass et al., 1998

Lack of working capital

Falade and Akinbala, 2008; Abass et al., 1998

Dependence on weather for drying

Falade and Akinbala, 2008; Abass et al., 1998

Weak supply lines of HQCF

Sanni et al., 2005

Strong consumer preference for 100% wheat bread

Sanni et al., 2005

Frequent breakdown of processing equipment

Rohi Biotechnologies Ltd (personal communication)

Fuel inefficient flash dryers

Rohi Biotechnologies Ltd (personal communication)

Flour mills not designed to mill HQCF

Sobowale, 2012

Policy inconsistencies have been a major challenge in
the cassava-bread sub-sector. Policy changes followed
regime changes. The President Obasanjo regime (1999 –
2007) mandated 10% cassava in bread policy (2002) which
was reduced to 5% by the President Yar`Adua`s regime
(2007 – 2010) and now President Jonathan is implementing
40%. During the period 2000 – 2008, wheat importation
was controlled (Adebayo et al., 2010) to encourage cassava
inclusion in bread. The reasons for the failure of previous
cassava in bread policies are listed in Table 3. Unless these
challenges are effectively mitigated, the current efforts may
also not succeed. For instance, at the peak of
implementation of the 10% cassava inclusion policy in
2006, the price of wheat was N 50,000 per tonne while
cassava flour was N 75,000 per tonne. Hence, the flour

millers did not find any financial incentives to use cassava
flour, which they considered to be inferior for bread
making. This trend has now reversed. For instance, 50 kg
of wheat flour now sells for N 7,100 –8,000, while HQCF
sells for N4,500. Adeniyi (2012) reported that cassava
bread is now 60% cheaper than 100% wheat bread.
Adeloye (2012) reported that earlier policies of cassava
inclusion in wheat failed due to poor preparation, deficient
logistics, and poor policy implementation strategy. The
author wondered what will assure the success of the current
effort (40% cassava bread), when previous attempts by
different governments have failed including Babaginda
(6%), Obasanjo (10%), and Yar`Adua (5%). Sawyerr (2012)
reported that implementation of the policy failed due to the
reluctance of flour millers to use HQCF, which was
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considered as inferior to and more expensive than wheat as
at 2006. The non-purchase of HQCF by the millers caused
cassava glut, which discouraged farmers from massive
cultivation of the crop in the following year. The rippling
effects of this policy failure can have negative impacts on
the economy. For instance, there are 164,000 cassava
farmers in Nigeria (Olanrewaju, 2012) that could be
affected. Alli and Obuh (2012) reported that the HQCF
industry alone generates over 3 million jobs from the
75,000 small and medium processing centers. Olanrewaju
(2012) reported that many of the 156 small and medium
HQCF processing plants shut down when the flour millers
stopped buying HQCF. Momoh (2011) reported that each
HQCF processing plant has direct employment of 20
workers including peelers, farmers, and transporters.
Sawyerr (2012) reported that majority of the HQCF
processors are small-scale producing less than 5 tonnes
daily. There are few medium scale processors, producing 5
– 30 metric tonnes daily. However, a large scale HQCF
processing factory owned by Thai Farmers Ltd. is able to
produce 60 metric tonnes HQCF per day and employ about
1000 cassava farmers and spending aboutN1 million daily
for the purchase of cassava tubers from farmers. Other
large scale HQCF processor in the country is DADCO
producing 60 MT/day HQCF.
There are, however, some positive aspects of previous
cassava inclusion in bread policy. For instance, the
implementation of the 10% cassava inclusion in bread
policy and the 2002 presidential initiative on cassava has
resulted in the increased production of cassava in the
country by 10 metric tonnes per year between 2002 and
2008, making Nigeria exceed Brazil and Thailand to
become the largest producer of cassava in the world, a
position Nigeria has since maintained. Hence,
implementation of the current policy of 40% cassava
inclusion could stimulate demand of cassava, encourage
utilization, of the product and eradicate glut. The multiplier
effects on employment, wealth generation, and rural
development cannot be overemphasized. The choice of
cassava for bread production is because the crop is versatile,
requiring minimal inputs (fertilizer, labour, pesticides). It
can grow in poor soil, low water, and still have good yield.
In Nigeria, the largest producer of cassava, it is therefore
natural to consider the crop suitable for bread production.
Another advantage of cassava inclusion in composite
flour is the effects on glycemic index. A recent study
indicated that cassava flour had a lower glycemic index of
59.34 compared to wheat flour with a glycemic index of
70.10 among 10 diabetic patients (Fasanmade and
Anyakudo, 2007). Ihediohanma (2011)reported that
glycemic indices increase with the length of fermentation.
The author reported the following glycemic indices of
cassava granule (garri) 62 after 24 hours, 67 after 48 hours,
and 73 for 72 hours. It is therefore not surprising for
unfermented HQCF to have a glycemic index of <60.
Hence, because of the lower glycemic index of cassava, the
composite flour will be healthier for diabetics than 100%

wheat flour.
The production of cassava-wheat composite bread
provides opportunities for the fortification of the resultant
bread for the purpose of improved nutrition. For instance, it
has been recently demonstrated that the blending of cassava
with wheat in composite flour can be used as a medium for
vitamin A fortification (Aniedu and Omodamiro, 2012;
Omodamiro et al., 2012) and fibre enhancement (Jishua
and Padmaja, 2008). When composite cassava wheat flour
is fortified with legumes, this can further increase the
nutritional quality of the bread (Youssef and Bushuk, 1986).
Legumes have long been considered a rich source of
protein containing three times more protein than cereals
(Hefnawy et al., 2012). Furthermore, legumes such as
chickpea (Hefnawy et al., 2012), soya bean (Olaoye et al.,
2006), and cowpea (Butt et al., 2011) have been reported to
contain essential amino acids lacking in wheat bread such
as lysine and methionine. Besides, the increase in the
protein content of composite flour via legumes fortification
has been reported to improve the baking quality of the
dough (Butt et al., 2011).
Another reason why previous policy failed is due to the
inability of processors to consistently supply HQCFto the
mills. The 10% cassava inclusion policy created a demand
of 250 – 300 metric tonnes of HQCF per year, which could
not be supplied by the processors (UNIDO/FGN, 2006).
Sawyerr (2012) reported that most flour mills were only
able to achieve 3 – 5% cassava flour inclusion at the time
the policy collapsed in 2007. Similarly, implementation of
10% cassava policy in the 1980s created a demand of
200,000 tonnes of HQCF per year, but only about 10,000
tonnes, i.e. 5% was supplied (Falade and Akingbala, 2008;
Mkpong et al., 1990). Technical challenges experienced
during the implementation of the policy will be discussed
in the next session of the paper.

3. Technical Challenges of High Quality
Cassava Flour (HQCF) Production in
Nigeria
The processing of fresh cassava roots into HQCF
requires peeling, grating, dewatering, sieving and drying
(Fig 1). It should be noted that cassava tuber is highly
perishable and can go bad within 2 – 3 days of harvest.
Hence, it must therefore be processed immediately after
harvest. The method of flour preparation is important in
determining the quality of the cassava flour for bread
making. All the processes for the production of flour from
cassava used to be done manually. This practice has led to
the production of poor quality flours having detects such as
yellow coloration, high microbial loads, and odour
problems. Manual methods are often slow, producing flour
that is fermented or partially fermented, which is unsuitable
for bread production. HQCF has to be produced rapidly to
prevent fermentation. Nigeria Engineers and Fabricators
have made equipment for cassava processing including
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mechanical graters, motorized sieves, and flash dryers
(Sanni et al., 2006). Cassava peeling is the most tedious
and time consuming operation. Peeling is done manually
mostly by women. Manual peeling also increases human
contact with the product. Although mechanical peelers have
been developed and tested, their use is still not widespread
(Ohimain et al., 2013), mostly because of high proportion
of wastages. Hence, hand peeling is currently the only
feasible option (Kolawole et al., 2012a). Hydraulic jacks
are now commonly used for dewatering unlike the
traditional method of placing heavy objects, mostly stones,
upon sacks containing grated cassava during dewatering.
Screw presses have also been developed that are able to
reduce the moisture content from 70% in the grated mash
to 47 – 52% (Kolawole et al., 2012b).

following prices per kg of HQCF; N 10 at pH < 4.8, N 12
at pH 4.8 – 5.8 and N 12.00 – 17.50 at pH > 5.8. Liming is
an accepted method for improving the pH of food
substances, but it is a challenge for most small processors.
Table 4. Quality criteria specification of cassava flour set by industrial
uses.
Quality criteria
pH

Fermentation takes place if the dewatering process is
slow; hence, for the production of unfermented HQCF, the
dewatering has to be done rapidly. Kolawole et al.(2012a)
reported that improved dewatering system with a
mechanical press can successfully dewater grated cassava
mash with 2 – 4 hours. Cassava flour produced under rapid
dewatering systems precluding fermentation mostly
produce flour with low pH, which is one of the challenges
faced by small processors. The low pH, i.e. acidity, is due
to the presence of high level of cyanide that would
normally have been removed during fermentation processes.
The standard for HQCF is presented in Table 4. The strict
requirement of pH values in the range of 5 – 8 is a major
challenge for small processors. FAO and IFAD (2004)
reported that flour millers fixed the value of HQCF based
on pH value. Onabolu and Bonanga (1998) reported the

Abass et al., 1998; Falade
and Akingbala, 2008
5.0 – 8.0

Total acidity, %

Sanni et al
2005
1.0

Moisture content, %

10 – 12

10

Ash, %

<0.9

0.6

Colour

White

Odour

Not detected

Taste
Sand or any other
contaminants
Particle size
Cyanogenic potential,
ppm
Starch content, %

None or sweet

Crude Fibre, %

Fig 1. Production of high quality cassava flour (HQCF).

11

Absent
The same as wheat
10

10
65-70
2

The most energy consuming aspect of HQCF production
is the drying stage. Between 2002 and 2006, IITA promoted
the use of flash dryers across Nigeria and West Africa for the
drying of cassava cake. The flash dryers are able to rapidly
dry cassava cake without discoloration and odour problems.
But many small processors experienced several problems
using locally fabricated flash dryers. Most of the flash dryers
produced often breakdown frequently perhaps because the
technology has not been well perfected prior to their release
into the market. Most of the flash dryers require dual energy
sources, diesel or low pour fuel oil (LPFO), to operate the
heat exchangers, and electricity to operate the cyclone. In
Nigeria, electricity is unstable and of poor quality covering
only 40% of the country and typically not available in most
cassava processing sites. Most cyclones require three phase
electricity, which cannot be assured in most sites. Hence,
many processors rely on diesel generators at very high
operational costs. On the other hand, LPFO is scarce and
expensive. Nigeria has increased the price of fuel and
electricity tariffs several times in the last 10 years. All these
have added to the production costs of HQCF. Many
processors now use waste engine oil as fuel for the heat
exchangers. Two major cost elements have been associated
with the high cost of HQCF; the high cost of cassava tuber
and cost of drying, which accounted for 50% and 12.3%
respectively (Oludiran, 2012).
The environmental impact of HQCF processing is quite
high, though undocumented. High volumes of waste are
typically produced. Ohimain et al. (2013) reported a product
conversion of 34% during the production of garri (a toasted
cassava granule) generating 30% solid, 16.2% liquid, and
19.8% gaseous emissions. Peelings alone account for over 20%
of the wastes generated. The conversion ratio for HQCF is
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about 25% (UNIDO/FGN, 2006), hence, over 75 % of the
tuber ends up as wastes. Most cassava processing wastes are
not treated, but are freely disposed into the environment
causing pollution and odour problems. Household animals
such as goats and sheep, and also fish, have been killed by
cyanide from cassava effluents (Ohimain et al., 2013).
Unfortunately, Owuamanam (2007) reported that the
production of unfermented cassava flour for bread making
may not address the issue of reduction of cyanide in HQCF.
Also the use of fuels like HPFO and waste engine oil to
operate flash dryers have led to air quality impacts releasing
smokes, particulates, metals, and hydro carbons into the
atmosphere. The full environmental impacts of HQCF
processing can be overwhelming. Unfortunately,
environmental issues pertaining to HQCF have not been
addressed by the Federal Ministry of Environment nor the
National Environmental Standard and Enforcement Agency
(NESREA).
Before the implementation of the 10% cassava flour
inclusion policy in 2002, there were only two flash dryers
in Nigeria (Sanni et al., 2009), but there are now over 160.
Oludiran (2012) reported 153 flash dryers in 21 states of
Nigeria. The results of a recent survey of 127 dryers
showed only 97 were functional (Oludiran, 2012). Another
study revealed that of the 156 flash dryers installed in the
country, 86% are classified as poor, having 11% efficiency,
output 103 kg/hour, and consuming 374 liters of diesel per
tonne of HQCF; the remaining 14% are fair having 32%
efficiency, output of 96 kg/hour, and consuming 132 liters
of diesel per tonne of HQCF as compared to international
best practices of 50% efficiency, 200 kg/hour, and diesel
consumption of 76 – 80 litres/tonne (Anonymous, 2012). It
appears that the technology and production economics of
these locally fabricated flash dryers have not been well
tested before being deployed for commercial use. Problems
encountered in their operations include frequent breakdown,
lack of spare parts, excessive fuel consumption, etc.
However, further research (2006 – 2008) has led to the
production of new flash dryers, producing 250 kg/hour
HQCF, which were commissioned in August 2008 (Sanni et
al., 2009). Westby et al. (2012) reported a new design in
March 2012 having an efficiency of 49% and output of 202
kg/hour consuming 86 litres of diesel/tonne of HQCF.
Operations of these new flash dryers doubled the output
while saving about $63,000/year compared to old model of
comparable size. This generation of flash dryers is
estimated to cost about $5,000 more than the older models,
while the cost of upgrading the older models ($3,000) to 41%
efficiency, output of 138 kg/hr and diesel consumption of
103 litres/tonnes. Also, locally fabricated mini flash dryers
have been developed and tested (Ajao and Adegun, 2009).
Electrical/diesel operated rotary dryers (capacity 300kg/8
hr) are also used in Nigeria for processing HQCF (Sanni et
al., 2009; Oyewole, 2002).
Due to the observed challenges in the operations and
maintenance of flash dryers, other innovations have been
considered including direct sun drying, solar dryers, and

the use of raw cassava tubers instead of cassava flour for
bread making. Sun drying of cassava chips has been
reported to be effective. When chips are spread at 2.5 kg/m2
in the rainy season and 3.5 kg/m2 during the dry season
they can produce flour of acceptable bread quality within 8
– 10 hrs (Bokanga, 1995). However, flour mills have raised
some quality issues pertaining to flour produced on
concrete using sunlight, such as foul odour, sub-optimal
colour, high level of sand, or partially fermented flour. Also,
sunlight and solar dryers are dependent on diurnal and
seasonal influences. In rural areas where cassava tubers are
readily available, Falade and Akingbala (2008) advocated
the use of minced cassava. This technique has the added
advantage of eliminating the need for the energy
consuming drying stages.

4. Challenges of 40% Cassava Inclusion
in Bread Policy
Wheat flour is ideally suited for bread making. The
unique bread making properties of wheat flour are
attributed mainly to the ability of its gluten proteins to form
a visco-elastic network when mixed with water (Defloor et
al. 1993). The dilution of wheat with other flours to form
composite flour reduces the bread making potential of the
dough (Defloor and Delcour, 1993, Defloor et al. 1993).
The detrimental effect of substituted flour on bread making
potential increase with increasing levels of substitution. In
literature, dough made from composite flour are often
better referred to as batters (Houben et al., 2012), perhaps
to underscore the difference in their bread making potential.
Some of the detrimental effects of wheat substitution on
bread making include reduction in loaf volume, crumb
structure, product shelf life, and impairment of sensory
qualities such as appearance, texture, flavor, and mouth
feeling (Shittu et al., 2007; Houben et al., 2012). Osella et
al. (2005) reported that gluten-free bread produced with
different starches often ages rapidly.
One of the major challenges is the policy itself, which
mandated the use of 40% cassava in bread. Most studies
have suggested that 10% cassava can be used without any
effect on bread quality, and 20% , although affecting
quality, is acceptable to Nigerians. Table 5 presents the
level of cassava inclusion in flour for different products in
Nigeria. An increasing level of wheat substitution will
require the use of bread making improvers such as
hydrocolloids and gums, proteins, enzymes, emulsifying
agents, fats and oils (Houben et al., 2012). Of all the
options available for improving the quality of cassavawheat bread, the use of emulsifiers appears to be gaining
prominence in Nigeria. Falade and Akingbala (2008)
reported the use of 10% emulsion of glyceryl monostearate,
while Taiwo (2006) reported the use of calcium stearyl
lactylate. Defloor et al. (1991) reported that application of 2
– 3% of glyceryl monostearate produced cassava-wheat
bread of acceptable quality. Though these emulsifiers are
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currently imported, but they could also be produced locally
from the by-products of palm oil refining such as palm
stearate. Apart from protein sources such as legumes and
eggs, which are locally produced in Nigeria, most of the
other bread improvers have to be imported at high costs.
Although Nigeria has removed the 10% duty on imported
bread improvers, the question remains why would Nigeria
reduce wheat importation and start importing bread
improvers? Importing bread making improvers will have
effects on foreign exchange, which the substitution of
wheat is attempting to address in the first instance.
Table 5. Inclusion level of HQCF in different products by different users.
Users

Product

Bread bakers
Biscuit factories
Noodle factory
Caterers
Pasta factory
Restaurants
Home caterers
Home caterers
Home caterers
Home caterers
Home caterers

Cassava-wheat bread
Biscuits
Noodles
Cake
Pasta
Cassava-maize semo
Chin-chin
Fish/meat pie
Buns
Fish rolls
Puff-puff

Inclusion
HQCF, %
5 – 25
10 – 25
10
5 – 100
80 – 92
18.0
25 – 100
10 – 100
10 – 12.5
10 – 12.5
10 – 25

level

of

Sources: Daramola and Falade (2006); NIFST (2004); Oyewole (2002)

Policy inconsistencies between different governments
are another challenge of the current policy. Over the past 20
years, the policy on cassava inclusion in bread has been
unstable among successive governments. There was a total
ban of wheat importation during the period of 1987 – 1990,
whereas from 2002 – 2007, cassava inclusion policy in
bread was 10%, which was subsequently reduced to 5%
during 2007 – 2010. In fact beyond 2007, most flour
millers reverted to the use of 100% wheat flour, until the
current administration released the 40% cassava inclusion
policy in 2012. If previous policies with lower level of
cassava inclusion failed, what would assure the success of
the current efforts? Besides, politically, it is doubtful if the
current government will have the strong courage to
consistently implement the policy. Politically, the current
government has exhibited obvious signs of weakness
relative to previous administrations. And because of
previous cassava policy failures and inconsistencies, the
flour millers are skeptical of the current efforts. Besides,
nothing has been heard of the 18 large scale HQCF
processing plants that were scheduled to be commission in
March 2013.
Another major challenge that has emerged early in the
implementation of the policy is the inability of HQCF
processors to consistently supply cassava of high quality all
year round. David (2011) reported that the 10% cassava
bread policy failed in 2005 because of inadequate
processing capacity to supply the 350,000 tonnes/year of
HQCF demand of the flour mills. Because of the failure of
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the 10% cassava bread policy, additional capacity has not
been since installed and many flash dryers have closed.
Recent surveys show the current capacity of all SMEs
producing cassava in Nigeria is 156.61 tonnes/day and two
large scale processors with combined capacity of 110
tonnes/day (Oludiran, 2012). Anonymous (2012), in the
action plan document for cassava master plan
implementation, indicated that there are 103 SME plants (1
– 2 tonnes/day capacity) around Nigeria with a total
capacity of 204 tonnes/day, one medium scale processor
(Godoligo farm) with an annual capacity of 1,500 tonnes,
and two large scale processors (DADCO and Thai farms
Ltd) having a combined capacity of 10,000 tonnes/year. It
was also reported that as of 9 September 2011, only 14 of
the SMEs are operational due to lack of purchase of flour
by the flour millers. If all the SMEs and large scale HQCF
plants are working all year round at full capacity (100%),
the country is only able to produce 204 x 365 +10,000 +
1,500 =85,960 tonnes/year, which can only meet about 7.16%
of the 1.2 million tonnes of HQCF required by the 40%
cassava inclusion policy. It is therefore very clear that the
local processors (small, medium and large scale) would be
unable to supply the HQCF demand of the policy, at least
in the short term, until the Federal Government completely
install the planned 18 large scale HQCF processing plants.
The large quantity of flour required to fully implement
the policy translates to a huge cassava tuber demand of 4.8
million tonnes per year. It is doubtful if Nigeria is able to
supply this additional demand of cassava in the short term.
About 90% of the cassava produced in many West Africa
countries including Nigeria is used for the production of
fermented traditional foods such as garri, fufu, loi-loi,
amala, akpu, lafun, etc., (Oyewole, 2002), hence only 10%
is left for other purposes. Therefore, of the 36.8 million
tonnes of cassava produced in Nigeria in 2009, only less
than 4 million tonnes is available for other purposes.
Whereas since the implementation of the presidential
initiative on cassava in 2002, other competing uses have
emerged for cassava in other sectors including beverages,
pharmaceutical, textile, feed industry, starch industry, etc.
(Philips et al., 2004). Cassava is also actively promoted for
the production of biofuel (bioethanol in Nigeria and several
cassava ethanol projects are under construction in Nigeria
(Ohimain 2010, 2013a). In addition, the government has
received orders from China requesting for cassava chips.
With these conflicting uses of cassava, it is therefore
uncertain if the demand for HQCF can be met in the short
term. Besides, the cassava flour value chain in Nigeria is
weak, unstable and un-reliable with the resultant effects of
cassava scarcities occurring in certain areas, while glut is
being experienced in other areas.
Increase in cassava demand would necessitate increase in
production. Nigeria needs to increase both the yield and area
of cassava farms. It has been reported that about 99% of
Nigerian cassava farmers are small holders with farm sizes in
the range of 1 – 5 ha, which is often inter-cropped with yam,
maize, or legumes (Anonymous, 2012). Most of these farms
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are cultivated manually using rudimentary equipment and
without the application of agrochemicals. Most of the farms
are not serviced by irrigation; hence they are dependent on
rainfall. Rain fed agriculture is often affected by climatic
variability, which is becoming more relevant owing to the
observed climate change. Many farmers still plant poor
yielding cassava varieties, despite the fact that high yielding
and disease resistant varieties have been released to farmers.
Because of these and other factors, the yield of cassava
planted in Nigeria is relatively poor being 11 tonnes/ha,
which is several orders lower than 20 – 45 tonnes/ha
recorded in Brazil and Thailand (UNIDO/FGN, 2006).
Nigeria therefore needs to urgently increase yield, the area
cultivated, and adopt modern farm practices such as
mechanization, use of fertilizers and agrochemicals,
irrigation, and large scale farming techniques.
The incentives under this policy may be insufficient to
establish a stable cassava-bread industry. Experience from
the implementation of similar policy on biofuel (Ohimain,
2010, 2013a, 2013b) suggest that additional policy
incentives may be required such as grants, loans, and
subsidies. It should be noted that wheat is highly subsidized
in most producing countries, thus the price of wheat is low
in these countries. Nigeria institutions are quite weak,
especially customs and border controls. Hence, there are
fears that the increase in the tariff and duty of imported
wheat flour and wheat grain to 100% and 20% respectively
could encourage smuggling (David, 2011) as currently
witnessed in the poultry sector. For instance, Nigeria lost N
32 Billion to rice smuggling in 2012 alone (RIMDAN,
2012). Smuggling could jeopardize the success of the
cassava bread policy.

5. Conclusion and Recommendations
The idea of partially substituting wheat with cassava is a
welcome development for many wheat importing nations
like Nigeria. Since 1987, the country has inconsistently
released several policies in an attempt to substitute cassava
flour for wheat . The paper assessed previous policy
failures in an attempt to avoid the pitfalls of previous
attempts. Several challenges that made previous policies
fail can threaten the current attempt including;
Poor HQCF supply chains.
Weak policy implementation.
Reluctance of millers to use cassava flour.
Technological challenges.
Insufficient capacity of HQCF processors to meet the
policy demand.
Insufficient policy incentives.
Processing challenges.
Quality challenges especially concerning flour
fermentation, pH and cyanide levels.
Cassava bread policy instability.
Notwithstanding, there are issues that have emerged,
which could favour the actualization of the policy relative
to previous attempts;

Unlike during previous attempts, cassava flour is now
cheaper than imported wheat.
Increase in the tariff/duty of wheat flour to 100% and
wheat grain to 20%.
Complete removal of duty from bread improvers.
Establishment of cassava bread development fund for
training and enforcement of HQCF value chain.
Multiplier effects on employment, wealth creation and
rural development is expected to increase.
Electricity supply and coverage have improved slightly.
However, certain issues could be worsening relative to
precious attempts, such as;
Larger quantity of HQCF is required by the policy,
which local processors may not be able to supply.
If cassava inclusion policies of 5% and 10% failed or
could not be sustained what would assure the success or
sustainability of 40% cassava inclusion.
High level of wheat substitution negatively impacts
bread making potential, thus necessitating the use of
imported enzymes and improvers, which are costly in
addition to depleting the country’s foreign exchange.
Increased tariff/duty on wheat flour and grain could
encourage smuggling, which could threaten the nascent
cassava bread sub-sector.
Price of bread production has increased caused by
several confounding factors including wheat import
restrictions, and increased cost of bread additives such as
sugar and margarine.
Increased wheat substitution translate to increase flour
and tuber demand, which could increase environmental
impacts such as solid wastes, air emissions and effluent
generation and discharge, expansion of farms into virgin
lands, intensification of cassava farm involving farm
mechanization, irrigation and the use of agrochemicals
(fertilizer and herbicides).
The cost of milling flour has increased in Nigeria due to
the combined effect of increased wheat importation tariff
and duty as a result of the policy and price hikes of fuel and
electricity.
Many HQCF processing plants have shut down.
Cost of HQCF processing has increased due to increase
in fuel and electricity tariffs.
In view of the challenges and threat to the
implementation of the policy, the following issues are
recommended;
The previous 10% cassava policy should be sustained for
a long time before ever considering 40%.
The government should continue the training of millers
and bakers on the use and importance of cassava bread.
40% cassava flour inclusion should be implemented
gradually.
There is the need to completely overhaul and modernize
the entire sector with the use of farm mechanization,
irrigation, application of fertilizer and herbicides.
Large scale farming should be encouraged.
Nigeria needs to increase yield and the area of cassava
farm cultivated.
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Sensitization of the public towards the acceptability of
cassava bread.
Encourage the domestic production of bread improvers.
Continue research and development especially on other
less utilized crops such as coco yam, sweet potatoes for
bread production.
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