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Executive Summary 

Cassava peel constitutes about 12% of the fresh tuber weight and going by an estimated 

national production of over 42 million tonnes (MT) per year, about 5 million MT of wet 

cassava peels are available per year. However, most of these go to waste with an insignificant 

quantity used traditionally as livestock feed. Hence the need to develop a cassava-based feed 

system in Africa, which is of current interest to The International Livestock Research 

Institute (ILRI) and other stakeholders. This report therefore provides a guide for 

deliberations on the assessment of the potential for incorporating cassava peel as a feed 

ingredient into livestock value chains in West Africa. 

Using the Ajegunle gari processing centre in Oyo east LGA of Oyo town in Oyo state, 

Nigeria as a case study, information were obtained through the review of literature and use of 

qualitative research techniques, particularly key informant (KI) interviews and focus group 

discussions (FGDs). Data were collected on cassava roots and peels, their uses, costs and 

ways of improving the uses along the cassava value chain. Information on health and 

environmental issues were also obtained. Data were analysed with the aid of descriptive 

statistics. 

Findings from the case study showed that the processing centre was established in 1993 on a 

17acre land owned by the Oyo State Government and temporarily allocated for the 

processing activities. Processing activities in the market commences at 6:00am in the 

morning and closes at 7:30pm on daily basis, and there are many other processing centres 

located around the Ajegunle processing centre. 

There are 67 processors with females accounting for 66% and males 34%. This suggests that 

women dominant the processing business. The average age of processors was 45 years and 

they have been in the processing centre for over 15 years. A total of 1,312 people come to the 

centre on daily basis comprising about 85% female and 15% male. About 80% were adults, 

while 20% were children (6% infants). Adult females account for the highest number of the 

population that come into the processing centre daily. Processors also belonged to two main 

groups/associations: Gari Processing Association “Egbe Onigari” and Millers 

association/group “Egbe Elero”. Peak periods for processing activities in a year are between 

April and December. Between January and March, business activities are low.  



On the average, 162 vehicles per day carried cassava roots and firewood into the centre. 

About 80 vehicles carried 289 tons of cassava roots into the centre on daily basis and the 

main cassava varieties used for gari processing is Ege dudu.  

Fuel wood is the main energy source for roasting/frying the sieved fermented pulp from 

cassava roots. Different types of firewood are used by the processors. These include Ayin, Ire, 

Casia and Dogonyaro. Cassava roots cost N40,000 per pick-up load or N20,000 per load of 

panel van. In the dry season, between January and march, the cost of a lorry load of roots 

goes up to between N90,000 and N100,000 due to difficulties in harvesting the roots and this 

invariably affects the prices of the products. There are 22 different processing activities that 

engage a total of 97 persons per day. Between 15 and 25 people are needed to peel 1 pick-up 

load of cassava roots in a day at the cost of N5,000 altogether to peelers; 4 people are paid the 

sum of N1,400. A basket full of cassava peels is sold for N20 and about 10 baskets full could 

be peeled in a day. Apart from the peels, cassava heads are obtained and used as fuel after 

drying and as feed for pig. By-products from the use of firewood also include charcoal and 

ash. A net return of N5,500 was estimated per processor per lorry load of cassava roots.  

The processing centre lacked facilities such as toilet, electricity, water (borehole), and well 

established school for children of workers. There is also no good road linkage for easy 

movement of vehicles to bring in raw materials and carry out products to/from different 

locations in the centre. Peelers are also difficult to get when students resume schools and 

processors have to pay more for this activity during such periods. Some health issues relate to 

peelers and fryers complaints on wounds resulting from cuts with knives during peeling, 

contact of peels on skin causing scratching, long hour of sitting which affect their joints, 

backache; stiff neck, pains all over the body particularly the arms and buttocks after peeling, 

excessive heat generated from frying exposes the person (fryers) to burns from the fire, and 

smoke which affects the sights of fryers and all those in the processing centre including 

visitors, babies and children. They also inhale the smoke. It is important that nose guards and 

specialized googles be provided to processors as temporary measures to protect them and 

enhance their productivity.  

In conclusion, the use of peels for livestock feeding systems will translate into additional 

advantages of creating jobs, generating additional incomes and remove the nuisance of waste 

peels at the centre, thereby resulting into cleaner environment. 



Introduction 

Cassava is used in different forms in different parts of West Africa. They are sometimes 

consumed either as fresh roots or as traditional processed products. Cassava ranks very high 

among crops that convert the greatest amount of solar energy into soluble carbohydrates per 

unit of area. Among the starchy staples, cassava gives a carbohydrate production which is 

about 40% higher than rice and 25% more than maize, with the result that cassava is the 

cheapest source of calories for both human nutrition and animal feeding. A typical 

composition of the cassava root is moisture (70%), starch (24%), fiber (2%), protein (1%) 

and other substances including minerals (3%). Cassava therefore performs important roles 

namely: famine reserve crop, rural food staple, cash crop for urban consumption, industrial 

raw material, and earner of foreign exchange (Nweke et al. 2002). 

Cassava, in its processed form, is a reliable and convenient source of food for tens of millions 

of rural and urban dwellers in Nigeria. The processing of cassava provides an opportunity for 

its marketing as it reduces the perishability of the fresh roots. Processing activities enhance 

the potential for increasing smallholder farmers’ income and create employment 

opportunities for many people. The industrial uses of cassava include the production of 

HQCF, sweeteners, mosquito coils, brewing ingredients and livestock feed. The production 

of livestock feeds rely primarily on dried cassava pellets and the demand for livestock 

products is increasing in most of the developing world as a result of increasing population, 

urbanization and rising incomes especially among middle income urban dwellers. This 

increased demand presents new market opportunities to livestock producers.   

In recent years, there has been increased attention to the production of cassava for food and 

for industrial products such as high quality starch and fuel.  In Nigeria, for example, about 

90% of the above production requires peeled cassava.  Cassava peel constitutes about 12% of 

the fresh tuber weight and going by an estimated national production of over 42 million 

tonnes (MT) per year, about 5 million MT of wet cassava peels are available per year. 

However, most of these go to waste with an insignificant quantity used traditionally as 

livestock feed. Hence the need to develop a cassava-based feed system in Africa. 

The International Livestock Research Institute (ILRI) and other stakeholders involved in 

developing a cassava-based feed system in Africa are interested in the following: 



(i) defining the biological and economically optimal ration formulation using cassava 

for each species and production system – with an ultimate focus on smallholder 

cattle/dairy, small ruminants, pigs and fish and poultry; 

(ii) Identifying valuable and affordable local sources of proteins; 

(iii) Contributing to developing the value chain for its supply at the industrial and 

small farmer levels; 

(iv) Particular attention to small-scale, localized cassava feed processing technologies 

and systems for pro-poor livestock and aquaculture value chains; and 

(v) Identifying valuable partners in R&D for a cassava-base feed system. 

Therefore this report provides a guide for deliberations on the assessment of the potential for 

incorporating cassava peel as a feed ingredient into livestock value chains in West Africa. 

 
Structure of the Report  

The rest of this report will describe demand for livestock feed, processed cassava peel or 

alternatives; current patterns of movement of peels, costs at different stages in value chain, 

costs of alternative feeds at point of consumption, costs per unit weight of dried peels; the 

Cassava Transformation Agenda (CTA) of the Government of Nigeria (GoN), a review plan 

and estimate yields of wet cassava peels per year per location, gender issues as well as 

storage and environmental issues.  

 

Terms of Reference (ToR) 

To provide evidence-based and scientifically rigorous report to guide deliberations on how to 

assess the potential for incorporating cassava peels as a feed ingredient into livestock value 

chains in West Africa in a workshop scheduled to hold in Ibadan, October 28-29, 2013. The 

product is expected to be of sufficiently high standard to feed into ILRI’s further work on 

drying techniques, feeding trials, validating the cassava peel value chains, determining 

livelihood benefits for cassava processors especially women. Based on the findings of the 

study; the report should highlight gaps and researchable issues to address. 

 



Methodology 

The case study was conducted on the Ajegunle gari processing centre in Oyo east LGA of 

Oyo town in Oyo state, Nigeria. The methodology adopted for the study was the review of 

literature and qualitative research technique. Related literature was reviewed from various 

sources such as internet, newspapers, official documents and publications, etc. The field work 

component of the study was conducted using qualitative research techniques particularly key 

informant interviews (KIIs) and focus group discussions (FGDs). Key informant (in-depth) 

interviews were used for collecting data on individuals’ personal histories, perspectives, and 

experiences while focus group discussions were effective in generating broad overviews of 

issues of concern to the groups or subgroups represented. Interviews were held with cassava 

processors, peelers, and pressers, operators of milling machine, transporters and traders. Data 

were collected on cassava roots and peels, their uses, costs and ways of improving the uses 

along the cassava value chain. Data were analysed with the aid of descriptive statistics. 

 

2. The cassava peel as livestock feed value chain 

Cassava roots require peeling before it can be used in its various forms. Peeling involves the 

removal of the thin layer (called the cortex or peel) from the roots and it is arguably the first 

unit operation in the processing of cassava roots to obtain its various desired products. The 

peel is traditionally removed by a process called “peeling” to have access to the inner starchy 

soft flesh. It is the most difficult of all unit operations because of problems posed by the 

variation in sizes and shapes of harvested roots. Cassava peels represent between 5 and 15% 

of the root. They are obtained after the tubers have been water-cleansed and peeled either 

manually or mechanically (Nwokoro et al., 2005; Aro et al., 2010). Cassava peel is a by-

product of cassava that has valuable potentials as an alternative energy source for ruminants 

in many parts of the humid tropics. Though it is rich in energy, it contains low protein content 

(< 6% DM), a high and variable fibre content (crude fibre in the 10-30% DM range) and toxic 

hydrogen cyanide (HCN) which can affect its nutritive value for ruminants. The Standards 

Organization of Nigeria (SON, 2005) reported that the maximum HCN allowed in gari is 20 

parts per million (ppm). However, the effect of this toxic substance can be reduced or 

completely eliminated through the use of various detoxification methods such as drying and 

fermentation (Wapat, 2003). Fresh cassava peels have three main deficiencies: they spoil very 

quickly; they contain phytates and it has been known that the concentration of cyanogenic 

glycoside responsible for cassava toxicity is highest in cassava peels (Olukunle and Akinnuli, 



2013). They should thus be processed in order to reduce cyanogenic potential and phytate 

content and to preserve their nutritive quality (Oboh, 2006; Salami et al., 2003; Tewe, 1992; 

Adegbola et al., 1985).  

Different processes are effective in reducing cyanogenic glycoside including sun-drying, 

ensiling, and soaking + sun-drying. Thus, given a good source of carbohydrates such as 

cassava peel, live weight gains of both small ruminants and non-ruminants are expected to 

increase with increasing levels of cassava peels intake. Some work has been reported on the 

value of cassava peel as a dietary source for non-ruminant stock. Sonaiya and Omole (1977) 

fed cassava peel to finishing pigs and Adeyanju and Pido (1978) fed the fermented cassava 

peel to broiler chicks. These researchers recorded significant economic benefits in reduced 

feed cost and increased revenue/feed costs derived from increased levels of fermented 

cassava peel in the diets. They could not, however, feed the peel beyond the 20% level.  

2.1 Demand for livestock feed, processed cassava peel or alternatives? 

Livestock feed is a mixture of feedstuffs produced by feed processing plant. It contains 

protein, minerals, and other nutrients which are useful for beef and milk production and 

survival of the animals. The use of improved feed in animal production systems has become 

paramount as a result of the growing human population and livestock numbers, decreasing 

pasture availability and the increasing use of grazing land for crop production. Adequate 

quantities of high-quality feed are necessary for profitable livestock production. Thus, 

feeding systems based on improved feeding practices will help maintain the body conditions 

of animals, increase their resistance to disease and nutrition-related problems, and hence 

increase animal productivity and rural income opportunities. 

A potential market for cassava is in the livestock feed industry. However, the use of cassava 

for livestock feed in Nigeria is not competitive at the moment. Only about 5% of the total 

cassava produced is used as feed indicating that the industry is under developed (Ezedinma et 

al., 2002; Nweke et al., 2002). Since the demand for feed grains and other feed concentrates 

is a collection of demands by various livestock categories. Since ration flexibility varies 

considerably by type of livestock, the elasticity or other economic parameters for the separate 

feed demand relationships are likely to differ markedly across livestock categories. More 

information is therefore needed about the structure of demand for feed grains and feed 

concentrates by type of livestock. Knowledge of feed demand parameters by livestock 



category would increase understanding of the underlying determinants of aggregate livestock 

demand for feed grains and concentrates.  

2.2 Current patterns of movement of peels 

The transportation of roots from farm to the processing centre is mainly done by men. After 

peeling, the peels are usually packed and either disposed, particularly during the wet season 

or dried during the dry season for sale to those who are in need of it for livestock feeds. Some 

women also stockpile the peels after drying for sale to people who come to request for it from 

far and near. The peels are mostly used for animal feeds, particularly sheep and goats. 

2.3 Costs at different stages in value chain, costs of alternative feeds at point of 
consumption 

The costs of peels vary along the cassava value chain: from the time the roots are brought 

into the processing centre to the time when the peels are stockpiled for sales. When the 

cassava roots are brought from different farm locations, peelers are paid for peeling at the rate 

of between N300 and N400 per person for a pick-up load of cassava roots. The peels are then 

set aside and packed by the peelers to sundry for sale to livestock owners at between N20 to 

N50 for a basket full of peels. Between 30 and 40 bags of peels can be obtained from a pick-

up load of cassava roots. It is important to note that the amount realised from the peels belong 

to the peelers. 

2.4 Costs per unit weight of dried peels for the following: 

The costs per unit weight of dried cassava peels are examined in this section based on the 

transport costs per km, storage costs, pelletizing and need to wash the peels. 

2.4.1 Transport cost per km 

There are no charges for moving peels from the peeling site to drying site and to the point of 

sales. Buyers come from various locations ranging from 15 to 25 km distance to far distances 

in the north of about 300 to 500km to buy the peels. Costs per km therefore vary according to 

the distance covered by the buyers.  However, buyers around the processing site buy in 

smaller bits while those from far distances buy in bulk (lorry load). Transport of products to 

markets is made difficult by the poor condition of rural roads and into the processing centres. 



2.4.2 Processing for storage: sun drying, machine drying, ensiling 

In processing cassava for storage, drying is an important but simple method used. Drying 

may be in the sun or over a fire. The former is more common because it is simple and does 

not require fuel wood. It helps in reducing moisture content, volume and content of cyanide 

in the roots, and thereby prolonging product shelf life. Drying is usually pronounced and very 

effective during the dry season with the process not taking too much time. In the wet season 

however, longer hours are required to sun-dry the products. According to Mahungu et al. 

(1987), slow sun-drying, produces greater loss of cyanide and total cyanide content of 

cassava chips could be decreased by 10-30% through fast air drying. 

Good storage depends on the moisture content of the products and temperature and relative 

humidity of the storage environment. The moisture content of gari for safe storage is around 

12.7%. The type of bag used for packing also affects shelf life depending on the ability of the 

material to maintain safe product moisture levels 

2.4.3 Preparation for pelletizing: grinding, 
dewatering 

Pellets are obtained from dried and broken roots by grinding 

and hardening into a cylindrical shape of about 2-3 cm long 

and about 0.4-0.8 cm in diameter and are uniform in 

appearance and texture. They are produced by feeding dried 

cassava chips into the pelleting machine, followed by 

screening and bagging for export. Powdered chips which 

fall down during pelleting are re-pressed into pellets and the 

process repeated. There is usually about 2-3% loss of weight 

during the process. Figure 1 shows the process for the 

preparation of pellets.  

After peeling, the roots are trimmed and dried, tipped into a 

drum washer and then into the processing mill for pulping. 

Pressing or dewatering is carried out by filling sacks of 

between 7 and 8 in number with pulped roots and loading them under the jack/hydraulic press 

for about an hour. 

  

Figure 1: Production of 
cassava pellets	  



2.4.4 Processing after washing peels vs. processing without washing peels 

In small and medium-size mills the general practice is to remove the peel (skin and cortex) 

and to process only the central part of the root, which is of much softer texture. The structure 

of the root permits peeling to proceed smoothly by hand and it is often done by numerous 

hands; mainly women and children. Work starts in the morning as soon as the roots are 

brought in; as it must be finished as quickly as possible.  

3. The Cassava Transformation Agenda (CTA) of the Government of Nigeria (GoN) 

Nigeria is the world’s largest producer of cassava. Its current production was estimated in 

2009 to be 36.8 million metric tons (FAOSTAT, 2010). Total area harvested in 2009 was 

3.13 million ha, with an average yield of 11.7 t ha–1(FAOSTAT 2010). The agricultural 

transformation agenda (ATA) of the Government is seen as a major tool to unlock the 

employment potentials for generating higher growth that have remained unexploited in the 

agriculture commodity value chains. The transformation agenda focussed on key aspects of 

value chains which included provision of improved inputs like seed and fertilizer, increased 

productivity as well as establishment of staple crop processing zones. The operations of ATA 

are based on prioritisation of commodity value chains along comparative advantage in the six 

geo-political zones of the country. Also, it entails reform in the input supply sector in which 

direct government involvement in the procurement, supply and distribution of fertilizer and 

seeds to farmers will be stopped.  

The cassava transformation seeks to create a new generation of cassava farmers, oriented 

towards commercial production and farming as a business, and to link them up to reliable 

demand, either from processors or a guaranteed minimum price scheme of the government. 

The strategy of the cassava transformation is to turn the cassava sector in Nigeria into a major 

player in local and international starch, sweeteners, ethanol, high quality cassava flour, and 

dried chips industries by adopting improved production and processing technologies, and 

organizing producers and processors into efficient value-added chains. It is expected to 

address reduction in post-harvest losses, improve linkages with industries as well as access to 

financial services and markets. The expected impacts of cassava transformation agenda 

included strong value added chains of starch, high quality cassava flour, sweeteners, dried 

chips, high quality gari, and fuel ethanol in Nigeria, a doubling of average cassava 

productivity from 12 to 25 tonnes per hectare in target clusters by 2014, generation of one 

million jobs in the rural areas of Nigeria over the next four years of the programme, an 

increase in income of 1.8 million participating farm families by US$450 every year and 



establishing strong market institutions for long term sustainability of the cassava sub-sector. 

The initiative sought to position cassava as a commodity crop and foreign exchange earner, 

beyond its traditional role as a food crop.  

4. Review plan and estimate yields of wet cassava peels per year per location 

The quantity of wet cassava peels that can be obtained in different locations depend on a 

number of factors. These include, the number of processing centres, the efficiency of peeling 

techniques used, the costs incurred in moving the peels within the processing centre to the 

point of disposal, the sales price of peels and the costs of packing, organizing and moving the 

peels for use in animal feeding. 

4.1 Cost of moving wet cassava peels within factory from peeling section to the waste 
processing section 

Moving cassava peels within large scale gari processing factories could significantly impact 

on the cost of production. However, for small-scale processors, there are no costs incurred at 

all in moving the peels from the peeling section to the point where they are disposed to 

buyers for livestock feed. The task is mainly that of the peeler who decides on what is to be 

done to the peels depending on the season. 

4.2 Estimate the inherent cost of organizing, collecting and transporting wet peels 
(per tonne/km) from small cassava processors to a central location for conversion 
into feed 

Peelers who own the peels after peeling pack, sun dry and see to the eventual sales or 

disposal of the peels. There are no special transport costs incurred in this task as peelers 

spend their time and energy to get this done. It is an extra income generating opportunity for 

the peelers. The major costs incurred are on the baskets and sacks used in packaging the 

peels. 

4.3 Compare unit costs of final products at CTA factory and private sector locations 

The costs of production of gari in large scale factories that can process large volumes of 

cassava roots (say 10 to 25 tonnes/day) vary between N5 to N10 million (Akinrele and 

Onyekwere, 1977; FIIRO, 2006) while in small-scale private owned processing locations, 

average costs incurred in gari processing range between N50,000 and N200,000 (see report of 

case study in Section 10). 



5. Storage issues 

Fresh cassava roots are highly perishable. Its rapid rate of perishability can be ascribed to the 

high moisture content of the roots and the enzymatic changes which accelerate rot and decay 

(Wenham, 1995). This can result into high postharvest loss and in poor quality foodstuffs for 

urban consumers (Wheatley and Best, 1991). 

5.1 How quickly does it need to be used in different forms e.g. if unprocessed? 

Fresh cassava roots cannot be stored for long because they rot within 3-4 days of harvest. The 

moisture content of the roots, about 70%, makes them bulky thereby making transportation to 

urban centres difficult and costly. In order to increase the shelf life of the cassava roots and 

facilitate transportation and marketing, cassava roots must be processed into different forms. 

The nutritional status of cassava can also be improved through fortification with other 

protein-rich crops. The act of processing reduces food losses and stabilizes seasonal 

fluctuations in the supply of cassava.  

5.2 How long might it store after processing (various moisture content levels of 
processed material vs. length of storage without deterioration) 

When gari, dried pulp and flour are well dried and properly packed, they can be stored 

without loss of quality for over one year. Dried cassava balls can be stored for up to 2 years 

(Numfor end Ay 1987). Jute bags are recommended in dry cool environments because they 

allow good ventilation. 

6. What are the environmental issues? 

The cassava peels derived from gari processing are normally discarded as wastes and allowed 

to rot in the open, thus resulting in health hazards. Since these peels could make up to 12% of 

the wet weight of the roots, they constitute an important potential resource for animal feeds if 

properly processed by a bio-system (Antai and Mbongo, 1994). The peels contain toxic levels 

of cyanogenic glucosides, while the liquid contains a heavy load of microorganisms capable 

of hydrolyzing the glucosides. The resulting products of fermentation of cassava peels with 

squeezed out water can be dried and used as animal feeds (Tweyongyere and Katongole, 

2002).  

The large volume of wastes generated from cassava processing contributes significantly to 

environmental pollution and thereby need be taken into consideration. In Nigeria, for 

example, cassava wastes are usually left to rot away or burnt to create space for the 



accumulation of yet more waste heaps. The heaps emit 

carbon dioxide and produce a strong offensive smell 

(Adebayo, 2008; Aro et al., 2010). Cassava peels with 

large amounts of cyanogenic glucosides may cause 

surface water pollution especially if they are stored under 

heavy rain or simply disposed of in surface waters 

(Pandey et al., 2000; Cereda et al., 1996; Barana et al., 

2000). The presence of a large processor or several small 

processors can cause the eutrophication of slow moving 

water systems, notably during the dry season (FAO, 

2001). The negative environmental impact of cassava 

wastes can be corrected through proper waste treatment 

and the use of cassava by-products as feedstuffs or as an 

alternative substrate for biotechnological processes 

(Pandey et al., 2000; FAO, 2001). 

Two important biological wastes, that may cause damage 

to environment, are generated during the traditional 

processing of cassava starchy storage roots for ‘gari' 

production, namely, the cassava peels and the liquid 

squeezed out of the fermented parenchyma mash.  

 

 

6.1 Effluent 

Waste water is generated from two operations in cassava 

processing: pressing and washing. Though the press 

water is produced in relatively low volumes (250-300 

liters per tonne of roots), the water from cassava 

processing, if released directly into the environment 

before proper treatment, is a source of pollution. In many 

areas where traditional processing is practiced, waste 

water is normally discharged into roadside ditches or 

fields and allowed to flow freely, settling in shallow 
	  

Diagram	  of	  the	  process	  of	  the	  Gari	  
processing	  



depressions. Eventually this will percolate into the subsoil or flow into streams.  

Solid waste is also created by all forms of cassava processing. These wastes are mainly 

peelings from initial processing, and fibrous by-products from crushing and sieving (pulp 

waste). Dust can also be generated where peels are dried and this is likely to have health 

implications. Unpleasant and widespread odour also fills processing centers as a result of 

uncontrolled fermentation of the organic matter in cassava processing waste. The odour 

affects the greatest number of people and increases in impact as the processing season 

progresses.  

6.1.1 Constituents? 

Water released from cassava during squeezing can have potentially harmful effects on the 

environment, especially if generated in large amounts. It is important to note that a large 

volume of waste water is generated by large factories than by small-scale processors and this 

has significant and serious impact on the environment. The waste water usually discharged 

from cassava processing is acidic with a high organic matter content (soluble carbohydrates 

and proteins) and suspended solids (lipids and non-soluble carbohydrates - starch or cellulose 

fibers). Waste water also contains cyanide as well as sulfur dioxide if this is used during the 

extraction process. 

6.1.2 Neutralization approaches? 

Cassava roots contain cyanogenic glucosides (the precursors of HCN) in various 

concentrations depending on the variety and growing conditions. Cyanide is released during 

peeling, slicing and crushing, such that these operations can reduce the level of cyanide to 

safe limits. The bound cyanide is converted to free cyanide during the milling operation. 

Released cyanide, either in expressed juice, wash water or water spray, quickly evaporates. 

Evaporation of cyanide will occur either during processing or after discharge without 

detrimental effects (Cooke and Maduagwu, 1978). However, the effect of volatile HCN on 

the health of cassava processors may be a problem that need be reexamined, especially in the 

design of toasters and boiling equipment (Arguedes and Cooke, 1982). Processors (mainly 

women and children) producing gari in ill-ventilated sheds are often exposed to high levels of 

HCN liberated during frying. Design of the processing facility with adequate ventilation is 

critical. 

The possible ways of reducing the degree of effluents in small-scale isolated processing units 

is through seepage pits. Such pits can provide a viable and easily replicable means of 



containing wastes while considering soil conditions carefully before choosing the site for the 

pits. The disposal of solid wastes such as cassava peels and fibrous residue can be done by 

land filling, by drying or ensiling of peel, and by using fibrous residue to produce animal feed 

(to be mixed with a protein source). Pollution, due to the disposal of inadequately treated 

solid and liquid wastes from cassava processing is a problem mainly when a large number of 

small- or medium-size processors are clustered together in a relatively small geographical 

area. These areas therefore have to be identified and monitored to ensure groundwater 

quality. 

 

7. Gender issues 

The cassava value chain provides different opportunities for both men and women in 

production and processing activities. Due to their position in the labor market, women are 

typically found in low status work and at the bottom of the value chain. Nweke et al. (2002) 

showed that men work predominantly on land clearing, ploughing and planting and that both 

men and women play strategic, but changing roles in the cassava transformation process. 

Women are responsible for the majority of the cassava processing, transportation, and 

harvesting tasks, while men are often associated with the farming tasks. Women’s role in 

cassava processing is highly labor-intensive and is largely non-mechanized. As opportunities 

for commercialization increase (arising from favorable market opportunities for cassava and 

its products), the number of women involved in processing increases. According to Kormawa 

and Asumugha (2003), households in cassava producing areas in Nigeria invest more on the 

education of their children as cassava is commercialized. While both sexes are equally 

represented in trading, women, and to a lesser extent children, dominate in processing. 

Opportunities for women to improve their status along the value chain are limited. At the 

local level, women are unable to access the necessary capital to make investments. At the 

intermediary level, very few women hold permanent or management-level positions.  

Growth in cassava production is therefore likely to provide increased employment 

opportunities for women. However, there is a tendency that as mechanized processing 

equipment (such as graters and mills) are acquired, the involvement of men in cassava 

processing tends to increase, as they often control and operate these machines (Spencer and 

Associates, 1997). Women may therefore loose some of the benefits of increased 

employment, as they lose control of some of the income. Steps need to be taken to ensure that 

this does not happen, e.g. by assisting women to get organized into groups that can 



effectively carry out the commercialization of the commodity; increasing the access of such 

organized women groups to credit for acquisition of postharvest machinery, and training 

them to properly operate the equipment, enhance their postharvest and microenterprise skills. 

This means that the needs of women should be kept in mind even at the project design and 

implementation stages to prevent any possible negative impacts of increased 

commercialization in the sector, e.g. the equipment design and dissemination stages. 

Subsequently, it is important to address gender issues along the value chain in order to have 

an equitable and positive impact on the livelihoods of men and women. 

7.1 What are the livelihood benefits for cassava processors especially women 

Small-and-medium-scale cassava processors will have opportunity to greatly increase their 

labour efficiency, increase production, increase their income generating potentials, pay for 

their children’s education and improve the standard of living of cassava farmers and the rural-

urban poor in general. It will also enhance the-shelf life of products, facilitate their 

transportation, increase marketing opportunities, and help improve human and livestock 

nutrition.  

7.2 Labour costs, opportunity costs of labour 

The cassava value chain employs many hands involved in various activities from the 

purchase of cassava roots to the final consumption of products. The costs of labour vary 

depending on the type of activity engaged in.  

8. Possible models for production of cassava peel feed: centralized, decentralized. 

Feed improvement and use in developing countries should therefore be based on: farmer 

practices, production systems and participation; on-farm trials; locally available and potential 

feed resources and livestock production systems; improved techniques appropriate to the 

farming system in use and economically and socially acceptable.   

9. Conclusion 

Government livestock development programmes in developing countries often give low 

priority to the improvement of feed mainly due to budgetary constraints. Furthermore, most 

smallholders lack access to improved feed such as concentrates and supplemental feed 

because of their high costs.  



The use of cassava is not limited to gari for food but it can also be processed into fufu, flour, 

conversion of the leaves (about 17% protein) for human and animal consumption. The current 

demand for gari in West Africa is not being met by the local processing methods. Nigeria 

which is the highest producer of cassava in Africa cannot meet its needs for gari. There is a 

huge market for gari for Africans worldwide and Nigeria as the largest world producer of 

cassava can benefit immensely from this great crop if concerted efforts are made at 

harnessing its numerous potentials. 

Cassava flour can be blended with wheat flour for the production of bread containing 10% 

cassava flour. Cassava ethanol and starch have high international demand. Continuing strong 

growth in food demand for cassava reflects the important role that cassava plays in the diets. 

The growth rate in food demand also stipulates that cassava will maintain its importance in 

regional diets as Sub-Saharan Africa continues to urbanize and increase its share of processed 

food products for consumers in the countryside and in the cities. Increased cassava 

production can be exploited in the establishment of starch-based industries. In countries with 

high labour availability and unused land, increase in cassava production and processing can 

lead to better income for farmers, as industry demand increases. However, there is need for 

improved peeling methods by scientists and engineers to ensure complete peel removal for 

high quality products since cassava toxicity is highest in the peels. Policies should also be 

formulated to encourage the establishment of cassava-based feed systems that will stimulate 

job creation and real economic growth. 

10. The Case Study 

A case study of the cassava processing centre located at Ajegunle market in Oyo East 
LGA of Oyo town in Oyo state, Nigeria was conducted in September/ October, 2013. 
 

The Ajegunle Processing Centre 

The Ajegunle Gari Processing Centre is located between latitude 07050.814ʹN and longitude 

003057.100ʹE, with an altitude of 320masl. It is the largest processing centre in Oyo town. 

The centre is bounded by the Oyo State Ministry of Works by the left, the Teaching Service 

Commission to the right, Oyo-Ogbomosho road to the front and stream/bushes at the rear. 



The locations of the centre and other processing centres within Oyo town, as measured using 

the GPS, are shown in Table 2. The Oranmiyan Grammar school Processing Centre is second 

to the Ajegunle Market Processing Centre in terms of size. 

The processing centre was established in 1993 on a 17acre land owned by the Oyo State 

Government and temporarily allocated for the processing activities. Each processor therefore 

pays a rent of N200/annum to the State Government. About an acre of the land area is 

covered by water at the rear of the centre. 

Processing activities in the market commences at 6:00am in the morning and closes at 

7:30pm on daily basis. Two night guards provide security for the market and are paid 

N10,000/month each.  

The photograph of different processing sites at the processing centre and the various items 

used in the processing operations are shown in the Appendix. There are many other 

processing centres located around the Ajegunle processing centre in Oyo state as shown in 

Table 1. 

Table 1: Processing centres around Ajegunle market in Oyo town 

S/N Processing Centre Longitude (0E) Latitude (0N) Altitude (masl) 
1 Ajegunle Market, Oyo East 

LGA 
E0030 57.100ʹ  N070 50.814ʹ  320 

2 Ajegunle Market, Atiba LGA E0030 57.194ʹ  N070 51.011ʹ  316 
3 OkeOlola along Sabo Market E0030 56.254ʹ  N070 51.752ʹ  275 
4 Oranmiyan Grammar School 

Processing Centre 
E0030 56.276ʹ  N070 52.614ʹ  289 

5 Sabo Processing Centre E0030 55.950ʹ  N070 52.337ʹ  279 
6 Koso Processing Centre E0030 55.874ʹ  N070 51.986ʹ  281 
7 Opapa Processing Centre, 

Oyo West LGA 
E0030 55.448ʹ  N070 51.697ʹ  271 

8 Iseke Processing Centre, Oyo 
West LGA 

E0030 55.586ʹ  N070 50.723ʹ  299 

 

Population of people at the processing centre  

The population of people who come to the processing centre per day is shown in Table 2. 

Table 2: Average number of people that visit the processing centre daily 

Day Adult Children Total by Sex Total 
Number 
in Centre 

Male Female Total Male Female Total Male Female 



Wednesday, 
23/10/2013 120 965 1085 25 150 175 145 1115 1260 
Thursday, 
24/10/2013 126 1067 1193 30 163 193 156 1230 1386 
Friday, 
25/10/2013 114 856 970 91 156 247 205 1012 1217 
Saturday, 
26/10/2013 116 819 935 148 303 451 264 1122 1386 
Average 119 927 1046 74 193 267 193 1120 1312 
 
From Table 2, out of the 1,312 people who come to the centre on daily basis, about 85% were 

female and 15% male. Also, 80% were adults while about 20% were children (of which about 

6% were infants). This shows that adult females account for the highest number of the 

population that come into the processing centre daily. 

Processors at the centre belong to only 2 main groups/associations – Gari Processing 
Association “Egbe Onigari” and Millers association/group “Egbe Elero” (see Table 2).  

Table 2: Membership of Gari Processors Association in Ajegunle Market, Oyo by Gender 

Sex Frequency % 
Male 23 34 
Female 44 66 
Total 67 100 
 
The Ajegunle gari processing centre comprises 67 processors with a relatively larger 

percentage of the processors 66% accounting for female while 34% were male. This suggests 

that women dominant the processing business. However, the management of the market was 

in the hands of the few men, who constitute the executives in the association. The chairman 

of the association is one of the first to be on the site with his family and he is responsible for 

managing crises/settling disputes and ensuring the general welfare of all the people in the 

processing centre. He coordinates various meetings and he is the first contact/spokesman for 

the centre. He also coordinates weekly contributions made by members in the centre. The 

management team of the centre comprises the Chairman, Secretary and Treasurer. 

The average age of processors is 45 years and most of them are natives that are married and 

have been in the processing centre for over 15 years. Some have been operating in other 

centres before shifting their sites to the centre. This they attributed to better exposure at the 

centre since it is close to the expressway linking Oyo and Ogbomosho. There are however 

some new processors just setting up their sites at the centre. 



Membership of contributory scheme 

All the processors belong to the Cassava Millers Association. This is an association that was 

set up as an annual contributory scheme among members. Each person contributes N3,000 

per week and has opportunity of collecting a total of N150,000/week on rotational basis all 

through the year. At the end of the year, the association is dissolved and another contributory 

scheme comes on board. This is the way by which processors obtain financial support for 

their operational activities. According to the processors, part of the fund is used to re-invest 

in their businesses, maintenance of their equipment and supporting their children education. 

There is a regular meeting of the Association on every Wednesday in the week between 

10:00am to 11:00am. 

Peak periods for processing activities in a year are between April and December. Between 

January and March, business activities are low. 

Table 3: Average number of vehicles entering the market per day with cassava roots 

Day/Date Cassava Roots Firewood Total number 
of vehicles for 
cassava & 
firewood) 

Panel 
van 

Pick-up Total Panel 
van 

Pick-up Total 

Tuesday, 
8/10/13 

46 11 57 38 08 46 103 

Thursday, 
10/10/13 

64 21 85 59 13 72 157 

Saturday, 
12/10/13 

96 30 126 75 26 101 227 

Average/day 69 21 89 57 16 73 162 
 

Two main entrances lead in and out of the processing centre. The number of vehicles that 

enter the processing centre from its two main entrances were observed and counted for three 

days in the week – Tuesday, Thursday and Saturday. The average number of vehicles that 

entered the processing centre within the periods was 162 per day. This comprised 36 pick-ups 

and 126 panel vans. Eighty-nine of the vehicles conveyed cassava roots from different farms 

located around Oyo town, particularly from Irepo farm which is about 15km from the centre. 

Note that yield of 10-15 tonnes/ha can be obtained from farmers’ farms (FIIRO, 2006). Other 

farm locations where cassava roots are obtained include villages in Saki, Ogbomosho and 

Iwo.  



With 69 panel vans entering the processing centre on an average of two times per day with 

1.3tons of cassava tuberous roots each, the total tons of cassava roots carried by panel vans is 

179.4 tons/day. Also, 21 pick-ups entering the centre on an average of 2 times/day with 

2.6tons of cassava roots each implies 109.2 tons of roots/day. Altogether, 288.6tons of 

cassava roots enter the processing centre on daily basis. Also, 73 of the vehicles conveyed 

firewood into the processing centre from the same locations. The number of vehicles that 

entered the processing centre was more during the weekend (Saturday) than on other days. 

Type and costs of firewood/cassava roots 

Wood is the principal energy source where heat is generated in small-scale cassava 

processing. This implies that cassava processing also has impact on forest resources. Fuel 

wood is the main energy source for roasting/frying the sieved fermented pulp from cassava 

roots. Different types of firewood are used by the processors. These include Ayin, Ire, Casia 

and Dogonyaro. One pick-up load of Ayin costs N9,500, Ire – N7,500; Casia and Dogonyaro 

– N8,000 each. On the average, transporters charge N7,000 (N3,000 paid to driver and for 

loading/offloading; and N4,000 paid by the processor as cost of firewood). Transporters 

indicated that they usually conveyed 4 lorry loads of cassava roots/firewood per day. In most 

cases, they first offload and later come to collect the money later on the same day. It takes 

about 30 minutes to upload and offload firewood. Firewood is sourced from locations about 

20 to 25km away from the processing centre.  

As at the time of study, cassava roots cost N40,000 per pick-up load or N20,000 per load of 

panel van. In the dry season, between January and march, the cost of a lorry load of roots 

goes up to between N90,000 and N100,000due to difficulties in harvesting the roots and this 

invariably affects the prices of the products. Four (4) people are usually involved in 

uploading the cassava roots at the cost of N5,000 while only two people are needed to offload 

at the centre at the cost of N200. 

Weight computation 

(i) The weight of the basket used to pack cassava roots for peeling is approximately 10.5kg. 

(ii) 1 Pick-up load of cassava roots is made up of approximately 250baskets of cassava roots. 

(iii) It therefore implies that 1 Pick-up load of cassava roots will weigh (250 x 10.5) kg = 

2,625kg of cassava roots = 2.6tons of cassava roots. 

Processors request for an average of 2 lorry loads of cassava roots per day. 



The main cassava varieties used for gari processing is Ege dudu.  

Note:  (i) Somebody needed to break log of required wood to pieces = 1 adult male @ N300 

(ii) Approximately 1 pick-up load of firewood is required to process 1 pick-up load of 

cassava roots while 1½ panel van load of firewood is required to process 1 panel van 

load of cassava roots. 

Inventory of Assets at the processing centre 

Each of the processors has a combination of items used in their business operations. These 

include milling machine in a store, grater, fryers, jack/presser and peeling site. The numbers 

of each of these items in the processing centre are shown in Table 4.  

Table 4: Number and type of machines/equipment owned by processors in the market 

S/N Milling machine Grater Jack/presser Fryer 
Male 05 05 07 37 
Female 54 54 78 146 
Total 59 59 85 183 
Average 1 1 1.4 3.1 
 

As at the time of study, there were 61 functioning milling machines in the processing centre 

with an average of one per processor. Others were under repairs. Fifty-nine functioning 

graters, 85 jacks/pressers and 183 fryers were also recorded with an average of 1 grater, 1 

jack/pressers and about 3 frying pans “agbada” per person respectively. The pressing 

machine could last over 15 years and has a capacity for pressing 1½ pick-up load of cassava 

cake per day?. The machines/equipment belonging to each processor was arranged around 

their locations with no specific order of arrangement.  

Other structures at the processing site include a meeting point, shops/stores, welders and 

chairman’s sheds where most conflicts are resolved on daily basis. A classroom for 

kindergartens has just been built to provide primary education for children in the processing 

centre and as a way of reducing the frequency of crossing the nearby express way by the kids. 

The school is managed by a young graduate and N1,000 is paid per term per child. 

Only local poultry birds are seen within the processing centre while other animals cross over 

the road to the centre from the surrounding houses. It is important to note that the birds 



naturally do not drink the wastes from pressed cassava pastes and also do not take anything 

from inside it.  

Processing activities by gender 

The different stages of cassava processing and the average number of people involved in each 

activity are shown in Table 3. 

Table 3: Average number of persons involved in each processing activity by gender  

S/No Activity Adult Children  Grand 
Total 

Male Female Total Male Female Total  
1 Sharing of cassava roots into 

units 
- 1 1 - - - 1 

2 Peeling of cassava roots - 4 4 2 19 21 25 
3 Packing peeled roots to grater - 4* 4 2* 19* 21* 25* 
4 Dispose peels - 4* 4 2* 19* 21* 25* 
5 Grating of roots 1 - 1 - - - 1 
6 Bagging of cassava paste - 1 1 - - - 1 
7 Arranging bagged paste on slab - 1* 1* - - - 1* 
8 Arranging paste in presser 1 - 1 - - - 1 
9 Pressing of paste to cake 1* - 1* - - - 1* 
10 Moving cake to grater - 1 1 - - - 1 
11 Break cake to powder using 

grater 
1* - 1* - - - 1* 

12 Pack powder to sieve - 1 1 - - - 1 
13 Sieve powder to remove pebbles - 1 1 - - - 1 
14 Pebbles sundried to form cassava 

flour 
- 1 1 - - - 1 

15 Move cassava flour to fryer to 
process gari 

- 1 1 - - - 1 

16 Apply firewood to fire fryer - 1 1 - - - 1 
17 Allow fine powder to fry for 

30mins to form gari 
- 2 2 - 1 1 3 

18 Remove fried gari into plastic 
bowl 

- 1 1 - 1 1 2 

19 Clean the store floor where gari 
will be spread for aeration 

- 1 1 - - - 1 

20 Spread the fried gari in the store 
to cool for 30mins 

- 1* 1 - - - 1 

21 Measure and bag the gari for sale - 1* 1 - - - 1 
22 Pack wasted gari and bag for sale 

to pig farmers 
- 1* 1 - - - 1 

Total 4 28 32 6 59 65 97 
 
There are 22 different processing activities itemized in Table 3. Among these activities, the 

average number of persons engaged in the peeling of cassava roots and related activities 

ranked highest (25 people/processor). This number comprised 21 children and 4 adults, with 



female peelers accounting for 92% of the total number of peelers per processor. Frying and 

the related activity of emptying fried products into bowls ranked second and third in terms of 

number employed, with an average of 3 fryers and 2 persons emptying fried gari into bowls 

per processor. An average of one person is involved in each of the other activities in cassava 

processing. In all, the processing centre engages a total of 97 persons per day in various 

activities along the gari processing value chain. In other words, the processing centre creates 

employment opportunity for many people that could be available for the tasks. This implies 

that the task of peeling cassava roots is dominated by female children in the processing 

centre. This may account for the constraint of labour scarcity faced by processors at the 

centre for this activity during school periods except weekends. This suggests the need for 

labour-saving devices for efficient peeling. However, this device should be readily accessible 

and “affordable” to the processors.   

Table 4 shows the quantity of inputs and time spent per activity at the processing centre. 

Table 4: Quantity of input(s) used and time spent per activity at the processing centre 
 
S/No Activity Actor(s) Input used Av. Qty 

of input 
(No) 

Time spent  

1 Sharing of cassava 
roots into units for 
peeling 

Owner/Adult female Baskets  3 3-4hrs/lorry load 

2 Sharing of peeled 
roots 

Adults and children - Baskets 
- Knife 

3 

12 

2-4hrs 
(depending on 
number of 
peelers/age & 
experience) 

3 Packing peeled roots Adults and children Baskets  3 1hr 

4 Dispose peels Children Baskets  3* 1hr 

5 Grating -Adult male 

-Operator 

-Adult female parker 

-Grater 
-Lister machine 
-Baskets 

1  

1  

1  

45mins -1½hrs 

6 Bagging of cassava 
paste 

-Adult female Flour bags 36  15mins 

7 Arranging bagged 
paste on slab 

-Adult female   15mins 

8 Arranging paste in 
presser 

Adult male (Presser)   1hr 

9 Pressing of paste to 
cake 

Adult male (Presser) -Presser frame 

-Jack 

1 

1 

1hr 



10 Moving cake to 
grater 

Adult female Hand carriage 1 30-45mins 

11 Break cake to 
powder using grater 

Adult male 
(Operator) 

-Grater 1 30mins 

12 Pack milled product 
to Siever 

Adult female -Baskets  30mins 

13 Sieve milled product 
to remove fibrous 
tissues/lumps 

Adult female -Siever 
-Bowl (Baff) 
-Basket 

2 

2 

2 

1-2hrs 

14 Lumped sundried to 
form cassava flour 

Adult female -Bags 
-Nylon spread 

2 

5 

4-6hrs 
(depending on 
weather 
condition) 

15 Move cassava flour 
to fryer to process 
gari 

Adult female(Siever)   20mins 

16 Apply firewood to 
fire 

-Owner processor 

-Adult female 

-firewood 
-Fryer 
-Bowl (Baff) 
-Bat 
-Plastic packer 

2logs 

2 

2 

2 

2 

20mins 

17 Allow firewood to 
fry to form gari for 
30 minutes 

2 Adult female   30mins 

18 Remove fried gari to 
plastic bowl 

Adult female -Bowl (Baff) 
-Bat 
-Plastic packer 

2 

2 

2 

10-20mins 

19 Clean the store 
where gari will be 
spread for aeration 

Adult female -Nylon spread  
-Broom 
-Bag 

3 

2 

2 

15mins 

20 Spread the prepared 
gari in the store 

Adult female - Bags 
- Baff 

2 

2 

2hrs (for aeration 
to prevent clot 
formation) 

21 Measure and bag the 
gari for sale 

Owner/Adult female - Bags 
- Needle 
- Thread 
-  Baff 

2 

1 

1 

2 

1hr 



22 Pack waste gari and 
bag for sale to 
livestock owners 

Owner/Adult female - Bags 
- Needle 
- Thread 
-  Baff 

2 

1 

1 

2 

1hr 

 
Note:  

(i) Roots are not washed after peeling before grating!!! 
(ii) Women owner processors do not employ as many workers as the men because 

they also partake in most of the activities 
(iii) Average infants at the processing centre = 2 per processor 
(iv) Sievers are mostly elderly women (40 years and above) 

 
From Table 4, the processing activity starts with the peeling off of the corky cortex (which 

has an outer thin papery layer and a leathery tough tissue) after the cassava roots must have 

been shared among peelers by the owner processor or an adult female. Peeling is done by 

slightly scraping the bark of the cassava roots. It involves both male and female workers and 

it takes between 3-4hours depending on the number of people involved, their ages and 

previous experience in the activity. According to FIIRO (2006), hand peeling of cassava is 

time consuming, with an average of 22kg per man/hour.   

Between 15 and 25 people are needed to peel 1 pick-up load of cassava roots in a day at the 

cost of N5,000 altogether to peelers; 4 people are paid the sum of N1,400. A basket full of 

cassava peels is sold for N20 and about 10 baskets full could be peeled in a day. This implies 

that peelers can also realise an additional sum of N200 from the sale of peels per day. 

It is important to note that owners/processors also engage in peeling activities particularly, of 

small cassava roots which Peelers refuse to peel because of the small size. Peelers that are 

hired only peel big-sized roots. The shape of cassava varies among cultivars and roots with 

irregular shapes portend to be difficult to peel manually. This results in great losses of the 

usable roots. Smaller roots therefore require more labour for peeling. The peels are usually 

given to peel sellers to dry or dispose by the stream side. 

During peeling, a loss of 30-40% can occur if inexperienced peelers are used. With 

experienced hands, there is usually a loss of 20-25% (FIIRO, 2006).  

Peeling inputs/costs: (i) Knife – N50 each (ii) Basket - N100 /N150 

Sale of Peels 



A basket full of peels costs N20 and 30bags of wet peels can be obtained from a Pick-up load 

of cassava roots. Peels are given free in the wet season to those that sell it at the site but those 

that cannot be given free are stockpiled at the rear of the processing centre close to the 

streams. The wastes are later burnt for about 4 months to bring them back to level ground for 

further expansion of the processing point. During the dry season, they (peelers – who own the 

peels) sold them at N20/basket. Women are responsible for stockpiling the peels while some 

men do come from different locations such as Ibadan and the North to buy the peels on site in 

order to feed their animals. The peels according to some of the buyers are used to feed pigs, 

goats, cow and rabbits. During the wet season, peels are sold to such people at the rate of 

N400/bag of dried peels and in the dry season at a reduced rate of N350/bag since many 

people have dried peels to sell at this time. (Note: 3bags of dried peels can be obtained from 

1 Panel van load of cassava roots). 

In stage 2, grating (macerating) the roots in a grater and the resulting pulp tightly packed in 

sacks. Only one person is employed as an operator of the processing mill. The mill is used for 

root breaking and in most cases the cracked cassava roots are emptied twice into the mill after 

grating to ensure that the eventual final output is smooth. The milling machine can last for a 

long time, over 15 years and only the cost of repair is borne over the time. One person (who 

is the operator of the mill) is also employed to grate. The grating machine is locally made by 

a welder at the processing centre.  

The main processing mill used is Lister with capacity of 6-8 horsepower. The mill can 

process between 5-6 pick-up loads of cassava roots per day. This is equivalent to processing 

between 11 and 12 panel van (smaller vehicle) loads of cassava roots per day. Milling is 

usually done in the evening by the operators called Elero, since other activities preceding 

processing e.g. peeling, takes place in the morning/afternoon periods. 

Average age of operators of the Jack is 35 years and between 7 and 8 bags of paste is loaded 

into the Jack and pressed at the same time. Pressing lasts for 1 hour and the weight of 1 bag 

of paste after pressing is 35kg. In other words, the cake is ready for frying after 1 hour of 

pressing by the Jack. The operator is paid N1,000 for 1 Pick-up load (containing 36 bags of 

cassava paste) that he presses. According to the Jack operators, the Jack is a “Gala Presser” 

that is built by local welders, particularly those in the processing centre. It costs between 

N20,000 and N25,000.The liquid pressed out of the paste (mainly containing starch and acid) 

are usually wasted away and made to flow out unguided, finding their own outlets. The 



wastes drain towards the stream at the rear of the processing centre and wasted piles of 

cassava peels have been used to reclaim some of the waste lands overtime for the expansion 

of processing sites (Note: 2 Panel van = 1 Pick-up) 

The bagged pulp is packed under the press/jack to dewater. When the water from the cassava 

pulp is continuously removed during pressing, the fermentation and detoxification processes 

are faster than when it is not pressed. The dewatering process lasts between 2 and 2½hrs and 

it is done by 1 operator at the cost of N1,000. The Presser initially loads 5sacks, followed by 

another sack after 30mins and then another sack again after 30mins. He then presses/jack 

continuously for another hour until the milky white liquid turns pure. Between 35 and 45 

sacks of paste can be pressed per day by the presser operator. The watery pulp loses the toxic 

glucosidic liquor. At this time also the pulp ferments thereby giving the resultant gari a very 

sour taste cherished by many people in Western Nigeria. It is important to note that gari 

develops its characteristics sour flavour and aroma if allowed to ferment longer than 24 

hours. 

Cake is sieved (using sieves made of woven splinters of cane) after pressing (1 hour is 

required to sieve I bag of paste after pressing for 1 hour). A Sieve costs between N3,500 and 

N5,000. Note that the person who sieves uses a big stick to beat the pulp into smaller/fine 

pieces for ease of sieving. She also uses a stainless bowl to collect the dried fine pulp into the 

sieve. The stainless plate costs about N200. The cake is sieved into a bowl that costs N200 

each. Women are mainly in charge of this activity. The person that sieves receives N600/day 

and she is responsible for the following tasks: (i) take paste from milling machine to jack (ii) 

take pressed cake from jack site to sieving point (iii) break lumps of cassava cake and sieves, 

and (iv) takes the fine sieves to the frying point. However, sieving alone without other tasks 

attracts N250/day. 

Frying 

The sieved cake is then passed on to those that are to the fryers by the sievers. Two people sit 
by the frying iron pan “Agbada” to fry from 7:00am to 6:30pm with a break of 30minutes. 1 
frying stick/bat “Panla” costs between N50 and N100. 

Approximately 10 baths of gari is fried per day by the two people.N100 is paid per bath 

amounting to N1,000 for the 10baths altogether (This implies that each person that fries 

collects N500/day). The frying pan “Agbada” is locally made at the cost of N15,000 each and 



can be used for between 2 and 3 years. It is important to note that the same form of pan 

(agbada) is used as smoke protector while frying gari. 

A plastic bowl is also used to pack the fried gari from the frying pan; this costs N500 each 

and can last up to a year with continuous use. The fried gari is then sieved again and the 

smooth/tiny bits taken to the store to cool down bagged and ready for sales. Each bag 

contains 2 baths of fried gari.  

Note:  

(i) The frying pan is 3x4’’and the tip is about 1¼ (ii) It weighs about 30kg and costs 

N15,000. 

(ii) Bagging of processed gari: 1 Sack = N60 involves sewing of sack at N40 each. Payment 

for the bag is made by the buyer. Note that all wastes during bagging are packed and sold at 

N500/bath to those who buy them as feed for pigs. 

Marketing (Quantity of processed gari from cassava roots) 

On the average, 49 rice bags (50kg) of cassava cake can be obtained from a pick-up load of 

cassava roots. Approximately 24 baths of fried gari can be obtained from a Pick-up load of 

cassava roots. An average of 12baths of processed gari can be obtained from 1 Panel van load 

of cassava roots. Ideally, bagged gari should be laid on wooden pallets, at most 5 or 6 bags in 

one stack, in well separated rows in a medium-sized warehouse. The warehouse should be 

well-ventilated, with wire gauze on the windows to keep out rodents and weevils. 

Each bag (containing 2 baths) is sold at N4,600 i.e. 1bag costs N2,300. During the Ileya 

festive period which happened to fall within the period of study, the bag was sold for N4,800. 

This implies that prices are reviewed upwards during festive periods. There is however a 

larger bag which can contain 4baths and is sold at double the price i.e. N9,200. 

Buyers come from Ijebu, Ede, Gbongan, Ibadan and Lagos and these are the main sales 

outlets. Transporters usually load 32 big bags of processed gari in an Urvan bus to their 

various locations. 

Note: 1 baff (bowl) of fried gari weighs approximately 30kg. Thus, 1 big bag of gari that 

contains 4 baffs (bowls) will give 120kg weight. Buyers of fried gari bought the bags at N60 

each and sew at N40/sack. An average of 24 bags (60kg each) of the fried gari can be 

obtained from 1 pick-up load of cassava roots 

 



Summary of costs and returns (N) to processors/lorry load of cassava roots 

Item Amount (N) Amount (N) 
Quantity of gari (Bags) 24  
Price (N/bag) 4,600  
Returns (N)  110,400 
Variable Costs:  65,100 
Cassava roots 44,400  
Firewood 7,000  
Peeling 5,000  
Mill operator 1,000  
Sieve/basket/bag/bowl 7,700  
Fixed Costs  39,800 
Presser 10,000  
Mill 25,000  
Grater 3,000  
Knife 1,800  
Total Cost  104,900 
Net Return (N)  5,500 
 

The N5,500 estimated as net returns to a processor at the processing centre from a lorry load 

of cassava roots supports the processors’ claims that they earned between N5000 and 

N10,000/lorry load of roots. When processors were asked how much they would need on the 

average to boost/sustain their processing operations, the processors claimed they would need 

between N500,000 and N1,000,000.  

 

Challenges faced by processors at the processing centre 

Respondents complained that they lacked facilities such as toilet, electricity, water 

(borehole), school (there is only a Nursery school just started for the children of workers at 

the centre, a primary school is needed). Also good road linkage is needed within the 

processing centre for easy movement of vehicles to bring in raw materials and carry out 

products to/from different locations in the centre. Respondents also complained that they find 

it difficult to get Peelers when students resume schools and have to pay more for this activity 

during such periods. 

Note: 1 keg of water costs N30 each and they need up to 6kegs/day = N180/day spent to get 
water to drink at the centre. 

 

Health Implications 



A. Peelers:  

(i) Wounds as a result of cuts with knives during peeling 

(ii) Contact of peels on skin 

(iii) Long hour of sitting which affect their joints 

(iv) Backache; stiff neck, pains all over the body particularly the arms and buttocks after 

peeling  

(v) Excessive heat generated from frying gari in the open hearth exposes the person (fryers) 

to burns from the fire used in frying. (Note: Fryers also lodged the same complaints). 

Peelers do not have permanent processors they work for. It depends on whoever has cassava 

roots to peel. Nonetheless, the rate paid is uniform in all locations at the processing centre. 

Respondents believe that the peeling rate could be increased by introducing/providing them 

with peeling machines to replace the tedious manual approach. Others suggest that supporting 

the purchase of dryers to dry the peels in large scale will make them useful for animal 

feeding. 

B. Wastes/by-products:  

(i) From Cassava roots: (a) Peels (b) Cassava head 

(ii) From Firewood: 
- Charcoal: This are owned by those frying the granules and they sell 1 basket “Apere” for 

N50 to people selling roasted maize for domestic use. It is important to note that the frying of 

gari in the open hearth exposes the women fryers to excessive heat form the fire and this has serious 

health implications thereby corroborating the findings of Levi and Oruche (1958). Note that 10 

basket full of charcoal can be obtained from a lorry load of firewood. This implies that 1 

Pick-up load of firewood required to process a Pick-up load of cassava roots would produce 

10 baskets of charcoal at the cost of N50/basket = N500 altogether. Note: The weight of the 

basket used to pack charcoal is approximately 9kg. This implies that 1 basket full of charcoal 

that weighs 9kg costs N50. 

- Ash: This is obtained from the firewood used in frying gari. It is taken away free of charge 
by soap makers who come to the processing centre. 

 

C. Pollution:  



The entire processing centre is filled with Smoke which people complained of affecting the 

sights of those frying and everybody in the centre including their babies and children in the 

centre. It also enters their nostrils causing cough. It is important that nose guards and 

specialized googles be provided to processors as temporary measures to protect them and 

enhance their productivity.  

Summary  

Females account for 85% and males 15% of visitors that come into the processing centre 

while adults account for 80% and children 20%. Processors belong to two main associations, 

gari and millers association. 

An average of 162 vehicles enter the processing centre per day: 55% carry cassava roots, 

45% carry firewood. Ninety-seven persons are involved in various activities in the processing 

centre; 67% female and 33% male. Average number of persons engaged in each processing 

activity by gender showed that peeling attracts the highest number of persons in the 

processing centre and females accounted for 92% of the peelers. Hence, the processing centre 

provides employment opportunities for peelers, transporters, fryers, sievers, millers, etc. The 

total time spent on all activities in the processing centre ranges from 25 to 27hrs while the 

average number of machines/equipment used: milling machine 1, grater 1, presser 2 & fryers 

3. Peeling takes 4.8% of total cost of production! However, the peels are usually stockpiled 

into heaps at the rear portion of the centre and are burnt off after some time. The peels are 

easily sold only in the dry season but wasted away in the wet season. The quantity of wet 

cassava peels generated from a pick-up load of cassava roots is 30 bags while 1 bag of wet 

peels containing 4 baskets of peels @ approximately 10kg/basket gives a total of (4x10) = 

40kg weight. The quantity of dry cassava peels generated/pick-up load of cassava roots = 6 

bags. And 1 bag of dry peels containing 4.5 baskets of peels @ approximately 8kg/basket 

gives a total weight of (4.5x8) =36kg. The average number of vehicles that conveyed cassava 

roots to the processing centre is 89; of which 69 were panel vans on an average of 2 

times/day with 1.3tons of cassava roots each, the panel vans carried 179.4 tons/day. Also, 21 

pick-ups also entered the centre twice/day with 2.6tons of cassava roots to give 109.2 tons of 

roots/day. This implies that a total of 288.6tons of cassava roots entered the processing centre 

on daily basis. A pertinent question that arises from this is that there should be a way by 

which this quantum of peels could be harnessed for use in livestock feed systems?  
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