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Abstract: Nigeria is the third largest producer of sweet potatoes in the world in terms of quantity, after China
and Uganda. In 2010, Nigeria produced 2.5% of the world’s production of sweet potatoes. However, sweet
potatoes are still considered a minor crop in the country. The study examines the economic analysis of Sweet
potato production in, Kano State, North-western part of Nigeria. A sample of 120 farmers was randomly
analyzed using descriptive statistics, farm budgeting technique, production function and Marginal
productivity. The results revealed that majority (43.3%) of the respondents were within the age of 30 - 42 years,
70.83% were males, 69.16% were married, and majority (36.6%) attended non-formal education and 45% had
farm size of between 0.2 -1.0 hectares. Results further shows that labour cost accounted for 44.1% of the total
cost of production and the gross income per hectare was found to be ¥75,553 with a gross margin of 845, 527.
The result of production function depicts the coefficient of multiple determinations (R>) to be 91%. It further
shows that fertilizer and manure were statistically significant at 1%, and 1% level of probability respectively.
Moreover, the result of resource use efficiency reveals that farmers under utilized resources like fertilizer,
manure, Seed and pesticide, except labour. Findings also revealed that, high cost of inputs; poor access to
credit, poor price, pest and diseases as well as poor access to markets were among the major constraints faced
by the farmers in the study area. Therefore, the study concludes that Sweet Potato production in the study area
is profitable. Hence for profit improvement there is need for resource adjustment. Government on the other side
should ensure timely supply of agricultural inputs at subsidized rate, provision of storage facilities and market
for output in order to achieve food sufficiency and reduce poverty among farmers. The study indicated that
higher yield of sweet potato could be achieved through improved sweet potato variety and application of small
quantities of fertilizer as sweet potato can grow well with application small quantities of fertilizer such that is
widely produced among rural poor.
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I.  Introduction

Sweet potatoes offer a particularly significant potential for increasing food production and income
there by reducing poverty and improving food security level in Nigeria. Sweet potatoes are consumed without
much processing in most parts of the tropics.

Sweet potatoes present diverse industrial uses, some of which are potentially highly profitable, such as
sweet potato snacks. (Adewumi, et al., 2008)

Sweet potatoes are extremely adaptable to adverse environmental conditions; they can help increase
food security in times of drought and famine, particularly in post-conflict areas for displaced persons. (Andrade
et al., 2009). Sweet potatoes produce carbohydrates much faster and require less labor than other crops. Sweet
potatoes are used to restore access to food for resetting populations and alleviate future agro-climatic or political
shocks. The challenge with using sweet potatoes in emergency response situations is the crop’s low
multiplication rate. Vine material needs to be ready to go and mechanisms in place to distribute vine materials to
needy farmers. (Andrade et al.,2009).

A number of initiatives in Nigeria encourage consumption of orange-fleshed sweet potatoes, which
contain beta-carotene and help fight vitamin A deficiency, which can result in blindness for pregnant women
and children and even death for 250,000-500,000 children per year. (Anyaegbunam, et al., 2011) In Nigeria,
estimates suggest 29.5% of all children under the age of five are vitamin-A deficient. (Burri, 2011)

A comparison of sweet potatoes to maize, potatoes and cassava shows that sweet potatoes yield more
calories per hectare than maize or potatoes and nearly as much as cassava. Sweet potatoes also yield larger
amounts of protein in kilograms per hectare than cassava.

Nigeria is the third largest producer of sweet potatoes in the world in terms of quantity, after China and
Uganda. In 2010, Nigeria produced 2.5% of the world’s production of sweet potatoes. However, sweet potatoes
are still considered a minor crop in the country. In 2010, sweet potatoes had the tenth highest production level of
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any single food crop in Nigeria (after cassava, yam, oil palm fruit, maize, sorghum, millet, paddy rice, and
plantains). In 2010, the gross agricultural production value for sweet potatoes was $954 million USD and
accounted for 1.73% of total agricultural production value for all crops.

Although a sweet potato is a crop that is consumed in all parts of the country, its level of production
still remains low. The world sweet potatoes sector is however undergoing major changes. Worldwide, sweet
potato’s production and consumption is huge. All over the world people eat and use this super food. The crop
ranks among the five most important food crops in over 50 developing countries (Dogondaji, 2005).

This paper reports the findings of the profitability studies of Sweet Potato Production in Kano State,
Northern part of Nigeria. Specifically the study aimed at: describing the socio-economic characteristics of Sweet
Potato farmers and determining it is profitability as a means of attaining sustainable poverty reduction and
means for achieving food security in the country.

The objective of this study is therefore to determine the efficiency of rice farmers in Nigeria and the potentials
for expansion of output. The specific objectives are to:

1. to analyse the socio-economic characteristics of Sweet Potato farmers in Nigeria;

2. to analyse the profitability of sweet potato cultivation and,;

3. toestimatethe technical efficiency of Sweet Potato farmers in Nigeria.

II. Data And Methodology
Methodology
For this study, farm level data were collected on 120 Sweet potato farmers in Kano State, Nigeria.
Kano State is one of the 36 States of Nigeria located in the North-Western part of Nigeria.

Sampling Technique
Three-phase multistage sampling programme for the choice of Local Government Areas, communities
and households were carried out.

Data Collection

Primary data were generated through the use of structured questionnaires that were distributed and
administered to Sweet potato farmers. Secondary data and information were collected from published materials
like journals, proceedings, textbooks etc. World Bank sources and Food and Agriculture Organization (FAO)
etc constituted other sources of secondary data as well.

Method of Data Analysis

Descriptive statistics such as graphical analysis, percentages, range,etc were used for the analysis of
specific objectives (i). Inferential statistics such as Cobb-Douglas stochastic frontier production function,
multiple regression analysis etc were used for the analysis of specific objectives ii & iii.

Model specification
The stochastic frontier production function for Sweet Potato production adopted in this study as
specified by the Cobb-Douglas functional form (Seyoum et.al., 1998) is defined thus:
Log Yi =b + bjlogx; + bylogx, + bslogx; + bslogxs+ bslogxs+e.............. (1
Where Yi = output ofi th farmer (kg)
X 1 =1is farm size (ha)
X 2 =is labour in man-days
X 3 = fertilizer in kg
X 4 = Agro chemical in litre
X 5 = quantity of seed planted in kg.
Sweet potato output is expected to be influenced positively by farm size, labour, fertilizer used, agrochemical
and quantity of seed planted.
The functional form for the stochastic frontier is defined by equation (1). The function is a modified version of
a Cobb-Douglas model. It permits different levels of productivity associated with different proportions of farm
size, labour etc.
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III.  Results And Discussion
Table 1: Percentage distribution of some demographic characteristics of Nigerian Sweet Potato farmers.

Factors Frequency Percentage
a.age

17-29 40 33.33
30-42 52 43.33
43-55 19 15.83
>56 09 7.5
Total 120 100

b. Sex

Male 85 70.83
Female 35 29.16
Total 120 100

c. marital Status

Married 83 69.16
Single 37 31.14
Total 120 100

Source: Field Survey, 2011.

Table 2: Percentage distribution of some selected Socio-economic characteristics of Nigerian Sweet Potato

farmers.
Variables Frequency Percentage
a..Level of education
Mon formal 47 36.67
Aduli 20 16.67
Primary 15 30.00
Secondary 12 10.00
Post-Secondary 08 6.67
Total 120 100
b. House hold size
1- 10 86 71.66
11-20 30 25.00
21-30 04 334
Total 120 100
c. farming experience (years)
1-1% 103 85.83
16 - 30 12 10.00
31 -45 01 0.83
=46 05 4.16
Total 120 100
d. Farm size (ha)
02-07 53 45.83
08-13 23 19.16
l4-1.9 09 7.50
20=25 25 20.83
=26 08 6.66
Total 120 100

Source: Field Survey, 2012.

Many of the respondents 43.33% fall between the age of 30 and 42 years. In all, more than 59.16% of
the respondents were between the age of 30 and 55 years. This result suggests that most of the farmers are
young people who are still strong and full of energy to make meaningful impact in agricultural production. The
average age of the sample respondents was 39 years. This was close to the research finding of Okoruwa and
Ogundele (2003) which put the average of Nigerian Sweet Potato farmers at 42 years.
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Sweet potato producers in the study area are dominated by the male which accounts for 71% of the
respondents indicating that men who naturally are the stronger gender carry out most of the activities on the
farms. This result suggests that sex increases technical efficiency of Sweet potato farmers in the study area.

The study revealed that the largest proportion of the respondents (69.2%) was married. About 36.6%
of the respondents had no formal education, 30% and 10% attended primary and secondary schools respectively.
About 7% and 17% attended post-secondary school and adult education respectively. In all, about 63.4% of the
respondents are literate farmers. This result is in agreement with the finding of Akpokodje et.al. (2003) that
majority of Sweet potato farmers in Nigeria could read and write.

Majority of the respondent (71.6%) had between 1-10 household size, 25% had between 11-20
household size, while 3.3% had 21-30 household size. This result suggests that there would be adequate supply
of family labour in the study area.

Most of the respondents (85.8%) have been growing Sweet potato between 1 to 15 years, 10% have
been growing Sweet potato between 16 and 30 years, 0.83% have been growing Sweet potato between 31 and
45 years while 4.16% had been growing Sweet potato for more than 46years. The average farming experiences
of Sweet potato farmers in the study area is 16.1 years.

About 45.8% of the respondents have farm size of between 0.2 - 0.7 hectares under Sweet potato
cultivation, 19.2% had between 0.8 and 1.3 hectares, 7.5% had between 2 and 2.5 hectares and 6.6% had 2.6
hectares or more. The mean farm size per farm family was 1.52 hectares.

4.2.0 Estimate of Costs and Returns Analysis:

This section shows the quantity of inputs used, cost and the total revenue realized from the sale of
Sweet potato. Total variable cost to cultivate a hectare of sweet potato in the study area is N30,026. An average
of N75, 553/ha is accrues to a farmer as a revenue, and N45, 527.00 is left as gross margin. The average net
farm income was N44, 222.1. The positive and large farm income indicated return is higher than the cost as
such; Sweet Potato production in the study area is profitable. This coincides with the findings of Tewe et al,
(2003) that Sweet potato production in Oyo state was found to be very profitable. It also agrees with Ogbonna et
al,(2004), that despite it is high production cost, farmers are encourage to go into Sweet Potato production as it
appear to be profitable.

Also in the table, the average rate of return on investment was N2.51k. This implies that for every
N1.00k invested in producing one kilogram of Sweet Potato,N1.51k was realized. Similarly, Adebayo et al,
(2006), found that Sweet Potato is more profitable compared to Coco yam. Abu et al, (2003)found that the
relative ease and lower cost of sweet potato cultivation as compared to cereals and other root crops makes it
increasingly popular among farmers. This is also attributable to the rising cost of inputs such as fertiliser, which
is not usually used in sweet potato production.

Table 3: Cost and Returns structure of respondents

Cost items and Revenue CostiN/Ha) Percentage
Labour Costs 13,823.3 44.10
Fertilizer Cost 8,126.3 2593
Seed Cost 5,063 16.15
Transportation Cost 1,110.9 35
Manure Cost 1,250 3.98
Chemical Cost 6524 2.08
Total Variable Cost 30,026

Fixed Cost

Farm tools{Depreciation) 5435 1.7
Cost of renting land 7614 24
Total Fixed Cost 1304.9

Total Cost 31,3309

Returns

Gross income’ha 75,553

Gross Margin 45,527

Net farm income 44 2221

Returns on MNaira Invested 2.51

Operation ratio 0.41

Gross ratio 0.39

Source: Field survey data, 2012
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4.3.0 Estimated Sweet Potato Production Function:

To determine the marginal productivities for resource use in Sweet Potato enterprise and the efficiency
of their use, the production function was utilized. The regression results indicate that about 91 percent (R) of
the variation in the output of sweet Potato is jointly explained by the explanatory variables included in the
model. The remaining 9 percent were not explained by the explanatory variables which could be attributed to
the error or random disturbance in the model. The F-ratio of 97.82 was significant at 1 percent level, implying
that the explanatory variables included in the model have strong explanatory power. The F-ratio is a measure of
joint significance of all the explanatory variables. It could be seen from the table that the intercept was positive,
implying about 7.7653Kg could be obtained at zero commitment of inputs. The regression coefficient with
respect to the explanatory variables were found to be positive in Land (X)), fertilizer (X,) Seed (X3), labour(X,)
and pesticide (X5). One unit increase in any of the positively signed inputs would increase in sweet potato
output by proportion corresponding to the regression co-efficient of the variable in question, all other inputs held
constant. It should be noted however, that seed was not statistically significant.

In various studies conducted by Yusuf, et al. (2010), Oluwatayo, et al. (2008), farm size, seed, fertilizer, capital
input were found to have positive co-efficient.

Table 4: Estimate of Sweet Potato Production Function

Variable Coefficient Standard error t-value

Constant 7.76530102 0.34227021 19.725
Land 0.33911541 0.08017066 4.230
Fertilizer 0.240005%4 0.05308450 4521
Seed 0 .07518595 0.06134259 1.226
Labour 0.35245082 0.05440535 3.733
Pesticide 0.20382760 0.12090738 5321

RETURN TO SCALE1.21
Source: Field Survey, 2012.

Estimate for resource Use Efficiency in Sweet Potato input

Efficiency is the use of available resources as a major pivot for a profitable farm enterprise (Okorji and
Obiechina, 1985 in Stephen et al, 2004). Table 4 shows the computed resource use efficiency in Sweet Potato
production in the study area. The table depicts that the ratios of Manure, Seed, Pesticide and Fertilizer were
greater than one (r>1) which implies inefficient utilization as the sampled farmers under-utilized these inputs.
This may be due to their high price and scarcity especially in the case of fertilizer and seed as politics determine
it is distribution.Theunder utilization of Seed and Fertilizer was also reported by Yusuf et al. 2010. The
efficiency ratio for labour was less than one (r<1) showing that the sampled farmers over-utilized labour on their
farms. The reason could be due to low wage rate for labour and excessive use of family labour which is readily
available, cheap or even free. This agrees with the findings of Oluwatayoet al. (2008), who reported over
utilization of labour in their studies.

This shows that Sweet Potato output is likely to increase and hence revenue if more of such inputs
(Manure, Seed, Pesticide, Fertilizer, labour) had been utilized efficiently.

Table 5: Estimates of Resource Use Efficiency in Sweet Potato inputs

Variable MPP MVP MFC R-ratio Decision

Manure(X;) 1316 79.006 5301 149 Under Utilized
Fertilizer(X;) 4198 253.12 68.34 3.703 Under Utilized
Seed(3) 0.431 2593 6.71 3.86 Under Utilized
Labour(3.) 0.064 3.85 263.5 0.014 Over Utilized
Pesticide(Xs) 8.178 493.21 161.21 3.05 Under Utilized

Source: Field Survey, 2012.

IV.  Conclusion And Recommendation

All the tuber crops together presently contribute 5.4% to the food and nutrition to humankind with
Potato contributing 2.3%. The realization of the Nigerian Government Agricultural Policy objective in the
Sweet potato sub-sector will continue to be a mirage going by the current state of technology in the industry.
The Sweet potato farmer specificunder-utilized factors which include manure, fertilizer, seed and pesticide and
improved variety, are other key issues which constraint the setting of the industry on a clear path of growth and
development. These elements have therefore beclouded the potentials of the industry for full realization of food
security and poverty alleviation. It is therefore recommended that the Government and other relevant agencies
should improve Sweet potatofarmers access to improved varieties, modern storage technology, markets and
extension services. Adequate financial assistance and credit facilities should also be made available to the
Sweet potato farmers to enable them expand the crop output.
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