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Abstract  

Cassava is both a food and an income source. In the coastal lowlands of Kenya, it is widely grown, mainly for 

domestic consumption. Root yield is low, at 10 t ha-1. Low yielding cassava varieties is among the factors 

contributing to low total cassava production in the region. Most cassava is sold fresh but some is processed into 

chips for sale, livestock feed or flour. High yielding varieties have been developed, and value addition of fresh 

root has been emphasized to increase the root shelf life. The impact of value addition needs to be evaluated on 

the basis of the potential financial returns that accrue from its adoption. This study was therefore conducted to 

determine the gross margins for processing cassava into chips for sale, livestock feeding or flour as an indicator 

of how farmers were likely to respond to root value addition. The cost of production, and the returns of fresh 

cassava root and its value added products were determined. Results indicated that the cost of cassava production 

and processing could not be covered under the prevailing market prices of the chips. However, gross margins of 

KESs 310,100 and 180,855 ha-1 were obtained from fresh cassava roots and cassava flour, respectively. 

Therefore most farmers were likely to stick to selling fresh cassava roots due to poor buying prices of chips. We 

recommend that promotion of cassava value addition into chips be done in partnership with the potential buyers 

for better prices.  
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Introduction 

Cassava (Manihot esculenta Crantz) is an important high calorie crop extensively cultivated in tropical and 

subtropical countries (Jayaprakas et al., 2004). It is promoted in developing countries mainly as human food in 

the tropics (Smith, 1992) and as a source of income where cassava industrial use has been exploited. The main 

non-food uses are animal feeds and starch. The latter is a raw material in food, textile, paper, adhesives and 

pharmaceutical industries (IITA, 1990). About a third of the world’s production is fed to animals (Cock, 1985). 

 

A major constraint to the use of cassava products and by-products is lack of sufficient amounts, and the 

hydrogen cyanide (HCN) content (Smith, 1992). Sufficient amounts can be achieved through the use of higher 

yielding varieties and/or increasing cassava hectarage. Cassava roots can be detoxified of cyanide (Onwueme, 

1978) through chopping and drying. The use of modern small scale chippers greatly reduce the labour cost of 

chopping, in addition to reducing drudgery to the workers.  

 

In the coastal lowlands of Kenya, cassava is the second most important staple crop after maize. Its productivity 

in the region is low, at 10 t ha
-1
 (Munga, 2000), compared to the potential yield of 50-70 t ha

-1
 fresh root (Gethi 

et al., 2008). One of the reasons for low productivity is the use of low yielding varieties (Munga, 2000). The 

high perishability of the roots also limits the duration of handling the unprocessed root. As a result of the poor 

productivity and the need to extend the root shelf life, there has been increased promotion of cassava production 

by the Ministry of Agriculture and KARI through the use of improved high yielding varieties (Gethi et al., 

2008), and value addition of the root (Anon, 2010a). About 38% of the cassava produced is for domestic 

consumption and 51% of the farmers make chips for domestic use or sale to starch or feed factories, or as an 

intermediate for flour production (Kiura et al., 2005). Cassava crisps for human consumption is also a value 

added product in the Coastal lowland Kenya. The use of blended cassava flour for making bread, porridge, 

chapattis (unleavened flat bread) and mahamri has also been successfully demonstrated (Anon, 2010a). 

However, farmers in the region complained of low prices of the chips, which were bought at KES 6 kg
-1
 by a 

starch producing factory in the coastal region (Pers. Comm., 2006). In 2006, a feed producing company from 

Nairobi had offered to buy the chips at KES 8 kg-1 but later pulled out due to the anticipated high transport cost 

(authors’ experience, 2006). Farmers had insisted on a price of KES 10 kg-1. Farmers cited labour for weeding 

as the main cost during cassava production (Kiura et al., 2005). 

 

The animal feeds industry in Kenya incorporates maize at 70%, but maize production does not meet the market 

demand (Makhoha, 2006). Cassava root can be an energy substitute to maize. A study by Kiura et al. (2007) 

showed that the use of cassava chips as an energy supplement to Napier grass (Pennisetum purpureum) basal 

diet fed to Jersey cows led to milk production of 88.2 and 82.4% for peeled and unpeeled roots respectively, 

compared to that of maize bran of similar energy amount. Information on the cost-benefit analysis of cassava 
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production and especially the chips in the region is scanty. Comparing the gross margins for processing cassava 

into chips for various purposes can enable the most promising option to be selected (Pervaiz A. and Knipscheer, 

1989). The objective of this study was therefore to determine the gross margins for processing cassava into 

chips for sale, livestock feeding or flour as an indicator of how farmers were likely to respond to root value 

addition. 

Materials and Methods 

The study area  

This study was carried out at the Kenya Agricultural Research Institute (KARI)-Mtwapa, in coastal lowland 

Kenya. The area has an average annual rainfall of 1200 mm, mean monthly minimum and maximum 

temperatures of 22 and 30oC respectively, altitude of 15 m a.s.l., longitude of 39o45’East, latitude of 4oSouth, 

and a high relative humidity of more than 80% (Jaetzold and Schmidt, 1983).  

Data collection and Analysis 

Four cassava varieties (1195, 0642, 3041, and 1838) suitable for human consumption were bulked in a two-acre 

plot in June 2004. Another half acre plot was planted at the same time for yield determination in April 2005. 

The plant spacing was one by one meter. The yield was measured by weighing roots from 12 plots of 18 plants 

each. The other plot was harvested in Feb-Apr 2006. The roots were harvested, washed, chopped and sun-dried 

to moisture content of between 13 and 14% before storing in gunny bags. The cost of seed, land preparation and 

weeding were computed using the prevailing market rates. The cost of planting was calculated from the number 

of man days (md) required and the prevailing market labour rates. Harvesting was divided into uprooting and 

root detaching, and root collecting and weighing. Uprooting and root detaching cost was calculated from the 

average time taken by 10 pairs of people to uproot 30 stools, and the amount of root yielded, and converted to 

md needed to uproot 25.7 t cassava (the root yield ha-1) at KES 150 md-1. The root collecting and weighing cost 

was calculated from the average time taken by 10 people to collect and weigh the amount of roots yielded, and 

converted to md needed to harvest 25.7 t at KES 150 md
-1
. The costs of root washing and peeling were 

calculated from the time taken by a person to wash or peel 10 kg cassava root, and converted into md to wash or 

peel 25.7 t, at KES 150 md-1. Machine chipping cost was calculated from a chipping rate of one ton per hour 

(Kibet, 2004) for four hours in a day, using two liters petrol at KES 80 l
-1
 for the 25.7 t and the cost adjusted for 

25.7 t. Oil requirement was estimated at 0.5 l at KES 200 l
-1
. The cost of the loader of cassava into the chipper 

was calculated from the chipping rate of 4 t day-1 at KES 150 md-1, for 25.7 t.   Chips drying cost was estimated 

from 3 days’ drying at 12 md per 10 t at KES 150 md-1, for 25.7 t fresh chips. The dry matter (DM) content of 

fresh cassava chips was calculated as the weight of dry chips from a given drying tray as a percentage of fresh 

chips in that tray. Root transport cost from cassava farm to the processing site (1 km away) was calculated for a 

1.2 ton pickup with fuel consumption efficiency of 8 km l-1 and fuel (diesel) cost at KES 70 l-1. The prices of 

fresh cassava roots and cassava flour were cited, at KES 14 kg
-1
 (Anon., 2010b) and KES 40 kg

-1
 (Anon., 

2010c), respectively. 

 

The cost of hand chopping was also calculated but was not used in the gross margins analysis. Hand chopping 

cost was calculated from the average time taken by a person to chop 10 kg cassava root, and converted into md 

to chop 25.7 t cassavas, at KES 150 md
-1
. 

 

Data were subjected to the analysis of variance (ANOVA), using the General linear model (GLM) procedures of 

Statistical Analysis System (SAS, 1997). Means were separated using the least significant difference (LSD). 

 

Gross margins were calculated according to the equation below: 

Gross margins = Total returns – variable costs. 

 

The break even price for the cassava chips was the price at which the gross margin was equal to zero. 

Results  

The cassava root yield was 25.7 t ha-1. The DM content of fresh cassava chips was 28%. The average duration 

taken by a person to perform the respective activities for one kg of cassava root, the mandays equivalent at a 

root yield of 25.7 t ha-1 and a cost of KES 150 md-1 are shown in Table 1. 

 

Root harvesting was the second most time consuming (P < 0.05) activity when it was done by the farmer. For 

the post-harvest activities, root peeling took significantly (P < 0.05) more time than root washing. Hand 

chopping of the root took the highest (P < 0.05) amount of time.  
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Table 1: Average duration (min) per person for each activity for 1 kg of cassava root, the mandays 

equivalent for 25.7 t and cost (ha
-1
) at KES 150 md

-1
 

Activity Time (min) N md Cost (KES) 

Harvesting – uprooting and root detaching 1.80b* 20 129 19,350 

                   - Collecting and weighing 0.39c 10 21 3,150 

Root washing 0.14
c
 48 8 1,200 

Root peeling 1.65
b
 85 84 12,600 

Root hand chopping 3.82a* 81 273 40,950 

LSD 0.77    

LSD = least significant difference between means 

Means bearing the same superscript letters (a, b, c) within a column are not significantly different (P > 

0.05) 

N = Number of observations 

* = A 6 h day was used for harvesting and hand chopping as they are intense energy consuming activities, 

and a 8 h day for the other activities 

 

The cost of the various activities in cassava root production is shown in Table 2 

Table 2: Cost of the various activities in cassava root production (KES ha
-1
) 

Activity Cost (KES) 

Seed acquisition – 10,000 cuttings @ KES 1   10,000 

Land preparation (ploughing and harrowing) – KES 2,800x2.5 7,000 

Planting – 8 md @ KES 150 1,200 

Weeding 3 times @ KES 3,000   9,000 

Harvesting – 150 md ha
-1
 @ KES 150 22,500 

Total  49,700 

Source: Authors’ knowledge and prevailing market labour rates (except for harvesting) 

 

It costs about KES 50,000 to grow and harvest cassava in one hectare. Harvesting took 45% of the costs with 

planting materials (20%) and weeding (18%) being next as the most costly activities. 

The gross margins resulting from the sale of fresh cassava root, root processed into chips for sale or for 

livestock feed, or flour, for a crop yielding 25.7 t ha
-1
 are shown in Table 3. The highest gross margin was 

realized when fresh roots were sold. Cassava flour had a better potential of exploitation than ending the 

processing at chips making only. Negligible gross margin was realized when chips from peeled roots were fed to 

cattle. Selling the chips directly to the existing buyer resulted in the biggest loss. The break even price for the 

chips was KES 10 kg
-1
. 

 

Table 3: Costs, returns and gross margins per hectare from sale of fresh cassava root, root 

processed into chips for sale or livestock feeding and into flour for sale at a root yield of 25.7 t ha
-1
  

Chips for dairy cattle 

feeding 

 

Parameter 

Fresh 

cassava 

root 

Chips for 

sale 

Peeled 

root 

Unpeeled 

root 

Chips for 

flour 

(a) Cost (KES ha
-1
)      

Root production 49,700 49,700 49,700 49,700 49,700 

Root washing – 8 md @ KES 150 - 3,150 3,150 3,150 3,150 

Root peeling – 84 md @ KES 150 - 12,600 12,600 - 12,600 

Root chipping (motorized) - 1,220 1,220 1,220 1,220 

                   Cassava loader - 1,050 1,050 1,050 1,050 

Root drying – 31 md @ KES 150 - 4,650 4,650 4,650 4,650 

Root transport to processing site - 420 420 420 420 

Grinding 7,247 kg of chips* to flour 

@ KES 5 kg-1 

 

- 

 

- 

 

- 

 

- 

 

36,235 

Total variable cost (KES ha
-1
) 49,750 72,790 72,790 60,190 109,025 

(b) Returns (KES ha
-1
)      

Value of fresh cassava roots at KES 

14 kg-1 

 

359,800 

 

- 

 

- 

 

- 

 

- 

Value of 7,247 kg chips*  

at KES 6 kg
-1
 

 

- 

 

43,484.40 

 

- 

 

- 

 

- 
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Chips** value at maize bran cost of 

KES 800/70 kg  

 

- 

 

- 

 

73,051.40 

 

68,228.50 

 

- 

Value of 7,247 kg cassava flour at 

KES 40 kg-1 

 

- 

 

- 

 

- 

 

- 

 

289,880 

Gross margin (KES ha
-1
) +310,100 -29,305.60 +261.40 +8,038.50 +180,855 

*Recovered chips from 25.7 t fresh root with a DM of 28% = 7,247 kg 

**7,247 kg chips can be fed to dairy cows, maize bran equivalent is 88.2% for peeled root = 6,392 kg, 

82.4% for unpeeled root = 5,971 kg 

Discussion 

Harvesting represented the major cost in cassava production. However, most farmers cited weeding labour as 

the major cost, possibly because some buyers harvested cassava for themselves. The cost of planting material 

might have been downplayed by farmers as some (46%) obtained cuttings from their neighbours (Kiura et al., 

2005). The determined cost of harvesting (150 md ha-1) was likely to be on the higher side, because it included 

root weighing for every 30 stools harvested, as opposed to batch weighing after harvesting a bigger plot. Hand 

chopping proved to be too costly when included in gross margins analysis. 

 

It was evident that sale of fresh cassava resulted in far much higher gross margin than processing it into chips. 

Although chips from the unpeeled cassava root seemed to result into better gross margins compared to those 

from peeled root when fed to dairy cattle, the actual gross margins will depend on the daily milk differential for 

the animals fed on the chips from the two types of sources, and the prevailing milk price for the period they are 

fed the 7,247 kg chips. 

 

Since farmers were able to get good returns at the prevailing price of fresh cassava root, availability of markets 

for the diversified cassava products may be the best incentive for increased cassava production. The greatest 

potential in this lies in the feed manufacturing industry where 70% of the feeds is maize (Makhoha, 2006). It is 

noted that nationally, only 21% of cassava goes to the market while 79% is for domestic consumption (Kariuki, 

2006). Cassava flour was profitable but its market outlets are also limited until perhaps products from blended 

cassava flour become widely known and accepted. With a poverty level of 69.7% at the Coast Province (KNBS, 

2007), higher cassava demand following opened market outlets will be the avenue to alleviating this situation at 

the coastal Kenya. 

Conclusions  

Processing cassava root into chips was less economical than selling it fresh under the prevailing market 

environment; therefore farmers were likely to continue selling fresh cassava roots.  

The break even price for chips was KES 10 kg-1, therefore agricultural-based public and private institutions 

should team up and assist farmers in soliciting for buyers and driving the message on the lowest chips buying 

price if the chips industry is to be promoted. 

Processing cassava at the farm level should target cassava flour as the end product under the existing market 

environment. 

Recommendations 

� Promotion of cassava value addition should be done in partnerships with potential buyers so that farmers 

gain confidence of the anticipated product price. 

� The cassava stakeholders should lobby for a policy that ensures that animal feed manufacturing industries 

use a certain percentage of cassava in their feeds as an outlet for chips and to ensure farmer involvement or 

representation in setting the chips buying price.  

� Chippers should be used for medium to large scale cassava processing for efficiency and easing drudgery. 

� Further work is needed on processing and returns from cassava crisps and other cassava-based products that 

are currently in the market, like chapattis, and mahamri. 
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