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Abstract: The importance of improved technologies in agricultural production cannot be overemphasized. This 
research was carried out to analyse the profitability of the adoption of improved agricultural technologies among 
cassava farmers in the study area. Multistage random sampling method was used to select 180 cassava farmers while 
a well structured questionnaire was used to retrieve information from the selected respondents. Both descriptive 
statistics and partial budget analysis were used to analyse the data collected. The results show that the mean age of 
the farmers was 42 years and 78.9 percent of them were male while 68.9 percent were married with mean household 
size of 9 persons. About 88.9 percent of the farmers had formal education and 43.3 percent were members of 
farmers’ organizations. The mean years of farming experience was 20 years. The major source of information to 
farmers was radio. In the study area nine improved agricultural technologies were identified. They are: improved 
cassava cultivars; cassava planting machine; selective herbicides for cassava; Different methods of land preparation; 
pests and diseases control chemical; cassava harvesting machine; cassava processing machine; Improved plant 
spacing 1m x 0.75m; and Application of fertilizer. The level of adoption of the improved agricultural technology 
was low. Marginal rate of returns (MRR) of ₦2.16 was recorded on every ₦1.00 spent, while the main constraints to 
adoption of improved agricultural technologies among the cassava farmers in the study area were high cost of 
innovation, inadequate farm input, transportation, inadequate extension visit, unstable market prices and inadequate 
information. It was recommended that in order to raise the level of adoption, cassava farmers should be empowered 
by the government on the use of the available improved agricultural technologies in the study area. 
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Introduction 

The importance of agriculture in economic 
growth, enhancing food security, rural development 
and poverty reduction cannot be overemphasized. It is 
the main source of livelihoods for about 2.5 billion 
people in the developing world (FAO, 2003). Farming 
is identified as a vital development tool for achieving 
Sustainable Development Goals, one of which is to 
end poverty in all its forms everywhere by 2030. On 
September 25th 2015, countries all over the world 
came together to adopt a set of goals to end poverty, 
protect the planet, and ensure prosperity for all as part 
of a new sustainable development agenda. Each goal 
has specific targets to be achieved over the next 15 
years (United Nation, 2016). It has been advocated 
that agriculture should adopt climate-smart practices 
to better help poverty reduction worldwide. This has 
brought much conversation on the need to increase 
sustainable productivity in agriculture globally. 
Increasing agricultural productivity is critical to meet 
expected rising demand and, as such, it is instructive 
to examine recent performance in cases of improved 
agricultural technologies (Challa, 2013). Increase in 

demand for food as a result of increasing population 
globally has led man to better methods of production 
in order to guide against hunger and food scarcity. The 
use of improved agricultural technology is one of the 
ways to increase food productivity. 

According to Oni (2009), technology is used to 
enhance, improve and advance human societies and 
conditions. Technology is used to control the forces of 
nature bestowed on man, into goods and services for 
better quality life. Broadly defined, however, 
technology may be regarded as any practical art which 
utilizes scientific knowledge (Suleman, 2011). 

Cassava (Manihot esculenta Crantz) is a major 
food and industrial crop grown majorly in the tropics 
for its starchy and tuberous roots, which are used for 
both human and animal consumption, and as well as 
raw material for industries (Nweke, 2004). In African, 
cassava is regarded as a powerful poverty fighter. 
According to Okpetu (2012), cassava suddenly gained 
prominence in Nigeria following the pronouncement 
of the Federal Government on the need to use cassava 
production as the engine of growth in Nigeria. FAO 
(2012) stated that ability of cassava to display an 
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exceptional ability to adapt to climate change makes it 
very important to the agro-economy of several tropical 
countries and the use of Improved Agricultural 
Technologies (IATs) is expected to boost its 
production. Therefore the objectives of this study are 
to: describe the socio-economic characteristics of 
cassava farmers; identify the improved agricultural 
technologies available for cassava production; 
determine the level of adoption of improved 
agricultural technologies; analyze the profitability of 
the adoption of improved agricultural technologies 
among cassava farmers and examine the constraints to 
adoption of improved agricultural technologies among 
the respondents in the study area. 
Methodology 

The study area 
This study was done in Ekiti State. The State is 

located in Southwest, Nigeria and was carved out of 
Ondo State on 1st October, 1996. Ekiti State 
population is about 2.5 million (National Population 
Commission, 2006). Ekiti State lies between Latitude 
70 251 and 80 51 North of Equator and between 
Longitude 40451 and 50461 East of Greenwich 
Meridian. Ekiti State is bounded in Northwest by 
Kwara State, Northeast by Kogi State, Southeast by 
Ondo State and South by Osun State. 

Ekiti State is made up of 16 Local Government 
Areas (LGAs). The study area enjoys luxuriant 
vegetation with low lands and rugged hills. It has two 
distinct seasons, these are rainy season (April-
October) and dry season (November-March) and 
annual temperature ranges from 21-28 Degree 
Centigrade with high humidity. The primary 
occupation of the people in the area is farming. 

Sampling technique and sampling size 
A multi-stage random sampling method was used 

to select the respondents. The first stage involved a 
random selection of two agricultural zones out of the 
three agricultural zones in the State. The second stage 
involved a random selection of three Local 
Government Areas (LGAs) from the selected zones. 
At the third stage, random selection of three 
communities from each of the LGAs was carried out 
and at the last stage, randomly ten respondents from 
each of the communities were selected to give a total 
of 180 respondents. Primary data were obtained 
through the aid of a well-structured questionnaire. 

Data analysis 
The statistical tools used include, descriptive 

statistics and partial budget analysis. Descriptive 
statistics such as frequency counts, percentage and 
mean were employed to: analyze the socio-economic 
characteristics of the respondents; identify the 
improved agricultural technologies available in the 
study area; examine the level of adoption of improved 
agricultural technologies; and identify the constraints 

to adoption of improved agricultural technology in 
cassava production. Partial budgetary analysis was 
used to determine the profitability of adoption of IATs 
in cassava production. 

Partial budget analysis 
Partial budget technique was used to analyse the 

costs and returns of improved agricultural 
technologies (IATs) adopters and non-adopters. Such 
analysis allows assessment of the impact of a change 
in the production systems on a farmer’s net income. 

The followings were computed for two 
categories of farmers: 

(1) Total Revenue (TR): The total revenue is the 
sum of all the product of the output price (P) and yield 
(Q) 
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(2) Total variable cost (TVC): The TVC is the 
sum of all the products of the price for all the 

variable inputs and their respective quantities. 
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(3) Gross Margin (GM): Total variable cost 
(TVC) was deducted from Total Revenue (TR) to 
arrive at the gross margin (GM) 
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Where: 
�� = Farm gross margin 
��= Market price of output for farmer i 
��= Quantity of output of farmer i 
��= Unit price of the variable input j 

��= Quantity of variable input j used 

� = Number of input used 
� = Number of farmers 
(4) The marginal rate of return (MRR) to 

improved agricultural technology adopted was 
estimated using the equation below according to Alimi 
and Manyong (2000) 
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where: 
MRR = Marginal rate of return 
GM1 = Average gross margin for AIATs per ha 
GM2 = Average gross margin for NIATs per ha 
TVC1 = Average total variable cost for AIATs 

per ha 
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TVC2 = Average total variable cost for NIATs 
per ha 

GM = Change in gross margin per ha 

VC = Change in variable cost per ha. 
AIATs = Adopters of Improved Agricultural 

Technologies 
NIATs = Non-Adopters of Improved 

Agricultural Technologies 
 
Results and Discussion 
Socio-economic characteristics of cassava producers 

Results in Table 1 show that the age of cassava 
farmers ranged from 18 to 67 years with the mean age 
of 42 years. This implies that the respondents are still 
in the active and productive age. Sex distribution of 
the respondents revealed that 78.9 percent were males 
while 21.1 percent were female. This shows that there 
are more male cassava farmers in the study area. 
About 68.9 percent were married. According to 
Omolehin, et al., (2007), the marital status of a farmer 
could have significant effect on production decisions. 
They opined that in African traditional society, 
married persons are considered to be more responsible 
and reliable. It is assumed that a person having family 
would be eager to meet the households’ basic 
necessities of life. The mean value for household size 
was 9 members. The result shows that household size 
in the study area is fairly large which may be an 
indicator for availability of labour, provided there are 
more people within the age range of active labor force 
as stated by Rahemeto, (2007) in his study of the 
determinants of adoption of improved haricot beans. 

Educational status of the respondents revealed 
that 88.9 percent had formal education. This implies 
that the farmers can easily comprehend whatever they 
are taught on improved agricultural technology. Ajala 
et al., (2012) stressed that education is an important 
instrument needed for successful implementation of 
technologies in agricultural production. 

Halve of the respondents (50%) got their land via 
inheritance, while 22.2 percent rented the farm land. 
This shows that most of the respondents still rely on 
inherited lands which are mostly small and fragmented 
in nature. This may reduce rate of adoption. About 
62.2 percent of the respondents had less than 4 
hectares for cultivation of cassava. The result shows 
that most of the cassava farmers in the study area 
operate on a small scale which may not encourage 
adoption of improved agricultural technologies. 

Farming experience of the respondents ranged 
from 1 to 42 years. The mean farming experience was 
20 years. This means that respondents in the study 
area are experienced cassava farmers. Ani (2006) 
reported that farming experience to a large extent 
affects farmers’ managerial know-how and decision 

making. The table further shows that 43.3 percent 
were members of at least one farmers’ organization, 
while 56.7 percent did not belong to any farmers’ 
organization. The distribution of respondents on credit 
accessibility in the table shows that 41.1 percent, of 
the respondents had access to credit facilities, while 
58.9 percent had no access. Non accessibility to credit 
facilities could hinder farmers from adopting 
improved agricultural technologies. About 73.4 
percent employed both family and hired labour on 
their farms while few (2.2%) used family only. Also 
those that used hired labour only were just 10 percent. 
About 44.4 percent of the respondents mentioned 
radio as their main source of information on IATs 
while 20 percent got theirs mainly from co farmers. 
Also through extension agents, 18.9 percent of the 
cassava farmers were informed about IATs, while 16.7 
percent heard about IATs through other media such as, 
cooperative societies, IITA officials, village heads 
bulleting, etc. Radio as a source of information is 
common in the study area because it is more 
accessible, cheaper, mobile and easy to operate. 

Improved agricultural technologies adopted 
In the study area 9 IATs are available. They are: 

improved cassava cultivars; cassava planting machine; 
selective herbicides for cassava; Different methods of 
land preparation; pests and diseases control chemical; 
cassava harvesting machine; cassava processing 
machine; Improved plant spacing 1m x 0.75m; and 
Application of fertilizer. 

Table 2 shows that 38.9 percent of the 
respondents adopted improved cassava cultivars. It 
implies that in the study area few farmers used 
improved cassava cultivars which are needed to boost 
cassava production. These varieties are noted for high 
yielding and pest resistance. Large number of the 
respondents (80%) employed the use of selective 
herbicide in controlling weeds in their cassava farms. 
This means that cassava famers in the study area could 
afford the purchase of herbicides in controlling weeds 
and this will definitely reduce the cost of labour and 
enhance productivity among farmers. 

Also, just 8.9 percent used pests and diseases 
control chemicals. This might be attributed to the fact 
that some of the respondents can not afford the 
chemicals. Cassava processing machine was used by 
66.7 percent. The availability of this processing 
machine encourages farmers to cultivate more cassava 
because they know they can process cassava to non-
perishable products. This is also an indication that 
most of the cassava farmers in the study area are 
processors. In addition, about 13.3 percent used the 
recommended improved planting spacing of 1m x 
0.75m. This might be due to the fact that the gaps 
between the heaps are already guide for the farmer as 
touching spacing in between one plant and the other. 
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Table 1: Frequency distribution of socio-economic characteristics of respondents 

 
Frequency Percentages 

Age (year) 
≤ 20 
21-30 
31-40 
41-50 
>50 

 
4 
24 
52 
54 
46 

 
2.2 
13.3 
28.9 
30.0 
25.6 

Gender 
Female 
Male 

 
38 
142 

 
21.1 
78.9 

Marital Status 
Single 
Married 
Divorced 
Widowed 

 
26 
124 
12 
18 

 
14.4 
68.9 
6.7 
10.0 

Household size 
1 – 5 
6 – 10 
11 – 15 

 
62 
112 
6 

 
34.5 
62.2 
3.3 

Educational status 
No formal education 
Primary education 
Secondary education 
Tertiary education 

 
20 
52 
64 
44 

 
11.1 
28.9 
35.5 
24.5 

Mode of land acquisition 
Inheritance 
Communal 
Rent 
Purchase 

 
90 
42 
40 
8 

 
50.0 
23.4 
22.2 
4.4 

Cassava farm size 
≤3 
4 – 8 
>9 

 
112 
62 
6 

 
62.2 
34.5 
3.3 

Farming experience 
1 – 10 
11 – 20 
>20 

 
74 
74 
32 

 
41.1 
41.1 
17.8 

Members of farmers 
organization 
Yes 
No 

 
78 
102 

 
43.3 
56.7 

Credit access 
Yes 
No 

 
74 
106 

 
41.1 
58.9 

Source of Labour 
Family labour 
Hired labour 
Communal labour 
Hired & family labour 

 
8 
22 
22 
128 

 
2.2 
10.0 
14.4 
73.4 

Main source of information 
Radio 
Co-farmer 
Co-operative societies 
Others 

 
80 
36 
34 
30 

 
44.44 
20.0 
18.9 
16.7 
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Table 2: Distribution of respondents by the improved agricultural technologies adopted 

Improved Agricultural Technology (IATs) Frequency  percentages 
Improved cassava cultivars 70  38.9 
Cassava planting machine 0  0 
Selective herbicides for cassava 144  80.0 
Different methods of land preparation 44  24.4 
Pests and diseases control chemical 16  8.9 
Cassava harvesting machine 0  0 
Cassava processing machine 120  66.7 
Improved plant spacing 1m x 0.75m 24  13.3 
Application of fertilizer 110  61.1 

 
Respondents adoption level of improved 

agricultural technologies. 
Results in Table 3 reveal that, 70.7 percent 

adopted between 1 and 4 IATs. These farmers could 
be classified as low adopters. The moderate adopters 
(5-6 technologies) were 26.6 percent while, only 2.7 

percent adopted above 6 technologies and this group is 
categorized as high adopter of improved agricultural 
technologies. The results show that the level of 
adoption of the improved agricultural technologies in 
the study area is still very low. 

 
Table 3 Distribution of respondents by number of technologies adopted. 

Numbers of IATs Adopted Frequency Percentages 
1 – 2 
3 – 4 
5 – 6 
>6 

36 
70 
40 
4 

24.0 
46.7 
26.6 
2.7 

 
Partial budget analysis of cassava farms 
Partial budget analysis was performed on the 

respondents’ cassava farms to determine the 
implications from non-adopter of IATs (NIATs) to the 
adopters of IATs (AIATs) in cassava production. In 
addition, partial budget analysis allows ascertaining 
the effect of gross margin of changing from different 
technology (Alimi and Manyong, 2000). ). In this 
case, we have changing from the non-adopter of IATs 
to adopter of IATs in cassava production. 

According to Table 4, the average yield of 
11.69ton/ha was realized by the AIATs, while that of 
NIATs was 7.12tons/ha. The average recorded by the 
two categories of the farmers (AIATs and NIATs) 
differed significantly (Tc = 4.92). Only those costs 
which varied between alternative practices (AIATs 
and NIATs) were considered. The average total 
variable input cost (TVC) incurred by the farmers due 
to adoption of IATs (AIATs) was ₦70855.56/ha while 
₦47045.44/ha was for NIATs. Average total revenue 
earned by AIATs was ₦192164.79/ha while NAITs 
earned ₦116981.60/ha. Gross margin of 
₦121309.23/ha accrued to AIATs while NIATs 
realized ₦69936.16/ha as gross margin. 

The Marginal Rate of Return (MRR) was 
obtained using equation (4) for the financial 
implication of changing from NIATs to AIATs MRR 
measure the increase in Gross Margin (GM) due to the 
adoption of IATs as generated by each additional unit 

of variables Cost (VC). Changes in farmer’s gross 
margin due to IATs adoption was ₦51373.07/ha while 
the changes in TVC due to IATs was ₦23810.12/ha. 
Hence, the MRR of ₦2.16 was recorded in the study 
area. This means that an investment of ₦1.00 in IATs 
for cassava production would result to a return of 
₦2.16 after recovering the ₦1.00 invested. This 
further confirmed the economic superiority of IATs in 
cassava production. 

Constraints to adoption of improved agricultural 
technologies 

Table 5 shows the constraints to the adoption of 
improved agricultural technologies among cassava 
farmers. The result indicates that 76.7 percent of the 
respondents said high cost of the innovation was a 
constraint to them. This implies that most of the IATs 
available in the study area are beyond the reach of the 
farmers. An inadequate farm input is another factors 
militating against the adoption of IATs in the study 
area. About 85.6 percent of the respondents were 
faced with inadequate farm inputs problem while 91.1 
percent said inadequate information was a problem to 
them. This shows why the level of adoption is low in 
the study area. 

Moreover, 86.7 percent of the respondents from 
the area of study were faced with transportation 
problem. This problem may be due to the bad roads 
linking the rural areas to the urban areas which 
eventually make transporter to charge high fares to 



 Journal of American Science 2017;13(4)           http://www.jofamericanscience.org 

 

120 

convey produce to markets or inputs to farms. The 
respondents faced with pests and diseases attack 
problem were just 28.9 percent. Also, most of the 
respondents (90%) did not have regular contact with 

the extension agents. There were very few responses 
(10%) to the cumbersome nature of planting operation 
as a limitation. This means that nature of planting 
operation is not a problem beyond their control. 

 
Table 4: Partial budget analysis for cassava production 

 Items NIATs AIATs 
A 
1 
2 
3 
 
B 
4(a) 
(b) 
5 
6 
7 
8 
 
C 
9 
 
D 
10 
 
11 
 
12 

Average total revenue 
Average yield / ha(kg) 
Average price (₦/kg) 
Total revenue (2x1) 
 
Average variable inputs costs (₦/ha) 
Agrochemical 
Fertilizer 
Labour 
Harvesting 
Transport 
Average Total variable input cost (4+5+6+7) 
 
Gross margin 
Gross margin (₦/ha) (3-8) 
 
Marginal analysis 
Changes in gross margin 
from NIATs to AIATs 
Changes in TVC in NIATs to AIATs 
 
Marginal Rate of Return (MRR) (10/11) 

7120.00 
16.43 
116981.6 
 
 
41748.30 
4640 
657.14 
47045.44 
 
 
 
 
69936.16 
 
 
 
 
 
 

 
11695.97 
16.43 
192164.79 
 
 
3213.01 
8251.60 
53337.26 
5231.27 
822.42 
70855.56 
 
 
121309.23 
 
 
 
51373.07 
23810.12 
 
2.16 

Source: Data analysis, 2016 
 

Table 5: Constraints to adoption of improved agricultural technologies among cassava farmers. 
Constraints Encountered   *Frequency   Percentages 

High cost    138    76.7 
Culture     8    4.4 
Complexity    130    72.2 
Inadequate Farm input   138    85.6 
Inadequate information   164    91.1 
Insufficient land    42    23.3 
Unstable market price   156    86.7 
Lack of storage facilities   122    67.8 
Lack of processing facilities  54    30.0 
Transportation problem   156    86.7 
Pest and diseases attack   52    28.9 
Inadequate rainfall   34    18.9 
Inadequate credit facilities  112    62.2 
Inadequate extension visit   162    90.0 
Cumbersome nature of   18    10.0 
planting operation 

Multiple choices recorded 
 

Conclusion and Recommendation 
The study concluded that adoption of the 

improved agricultural technology is a profitable 
venture in the study area. In order to raise the level of 

adoption, cassava farmers should be empowered by 
the government on the use of the available improved 
agricultural technologies in the study area. 

 



 Journal of American Science 2017;13(4)           http://www.jofamericanscience.org 

 

121 

References 
1. Ajala, A.O., Ogunjimi, S.I. and Farinde, A.J. 

(2012). Assessing the effectiveness of improved 
cassava production technologies among cassava 
farmers in Osun State, Nigeria Wudpecker 
Journal of Agricultural Research 1, (1) 14-17. 

2. Alimi T and V.M Manyuong. (2000). Partial 
Budgetary Analysis for on Farm Research IITA 
Research Guide 65. 

3. Anaekwe, E.N. (2012).Investment Opportunities 
in Cassava production in Nigeria. 
Farriconsulting.ng.blogspot.com, a subsidiary of 
Foraminifera Venture business development firm 
and owners of Nigeria business place. 
Wednesday, May 23, 2012. 

4. Ani, A.O. (2006). Effect of desertification on 
cassava on cassava production potential in the 
North Eastern Nigeria. Journal of Agricultural 
Research and policies 1(1), 37-41. 

5. Challa, Merga, (2013). Determining Factors and 
Impacts of Modern Agricultural Technology 
Adoption in West Wollega, Munich, GRIN 
Publishing GmbH, http://www.grin.com/en/e-
book/280336/determining- factors-and-impacts-
of-modern-agricultural-technology-adoption. 

6. Echebiri, R. N and Edaba M.E. I.(2008). 
Production and Utilization of Cassava in Nigeria: 
Prospects for Food Security and Infant Nutrition. 
Department of Agricultural Economics, Michael 
Okpara University of Agriculture. 

7. Ezedinma, C.N. Nkang and Sannni, L. (2007): 
Socio- Economic Studies on Selected Cassava 
Markets in Nigeria International Institute of 
Tropical Agriculture (IITA), Ibadan, Nigeria. 
P.53. 

8. FAO, (2003). Statement at the Ministerial 
Conference of the WTO - Circulated by H.E. 
Hartwigde Haen, Assistance Director – General, 
Fifth Session, Cancun, 10-14 September, Doc 
No: WT / MIN (03)/ST/61. 

9. FAO. (2012). Save and Grow. A policymaker’s 
guide to the sustainable intensification of 
smallholder crop production. Rome. 

10. Howeler, R.H. (2012). Effect of cassava 
production on soil fertility and the long term 
fertilizer requirements to maintain high yields. In 
R.H. Howeler, ed. The cassava handbook A 
reference manual based on the Asian regional 
cassava training course, held in Thailand. Cali, 
Colombia, CIAT. pp. 411-428. 

11. Madukwe, M.C., Okoli, E.C. and Eze, S.O. 
(2002). Analysis and comparison of the 
agricultural Development programme and 
University Agricultural technology Transfer 
Systems in Nigeria ATPS Working paper series 
No. 35. 

12. Nguthi, F.N. (2007). Adoption of Agricultural 
innovations by Smallholder Farmers in the 
context of HIV/AIDS: the case of tissue-cultured 
banana in Kenya an unpublished Ph.D. Thesis, 
Wageningen University. 

13. Nigeria National Report, (2006). A report 
presented at international Conference on 
Agrarian Reforme and Rural Development. Porto 
Alegre, 7 – 10th March. 

14. Nweke, F. (2004). New Challenges in the 
Cassava Transformation in Nigeria and Ghana. A 
view Point I. I.T.A. Research No 14/15 NPC, 
1996, National Population Census. Pp. 1-10. 
Okpetu, L. (2012). Should You Buy Into the 
New Federal Government Cassava Initiative? 
Lordson Okpetu Blog. June 11, 2012. 

15. Omolehin, R.A., Ogunfiditimi, T.O. and Adeniji 
O.B. (2007). Factors influencing adoption of 
chemical pest control in cowpea production 
among rural farmers in markarfi local 
government area of Kaduna state, Nigeria. 54-56. 

16. Oni K.C. (2009). Adoption of Appropriate 
Agricultural Technologies for Commercial 
Arable Crops Farming in Nigeria. An Invited 
Paper Presented at the Workshop on Commercial 
Farming of Arable Crops in Nigeria Organized 
by the Nigerian Agricultural, Co-operative and 
Rural Development Bank Ltd, held at Kwara 
Hotel, Ilorin, 16th – 18th. 

17. Rahmeto, N. (2007). Determinants of Adoption 
of Improved Haricot Bean Production Package in 
Alaba Special Woreda, Southern Ethiopia. An 
Unpublished M.Sc. Thesis in the Department of 
Rural Development and Agricultural Extension, 
Haramaya University. 

18. Suleman, Q. (2011). Role of Educational 
Technology at Primary School Level in District 
Karak (Khyber Pukhtunkhwa) Pakistan. 
International Journal of Academic Research in 
Business and Social Sciences 1(3), 2222-6990. 

19. United Nations, (2016). Sustainable 
Development Goals. World Bank (2008). 
Millennium Development Goals. Retrieved from 
www.worldBank.org/mdgs/poverty-hunger.html.  

 
 
4/25/2017 


