
4  169 

EFFECT OF FARMERS' PERCEIVED TECHNOLOGY ATTRIBUTES ON 

UTILIZATION OF CASSAVA VALUE-ADDED INNOVATIONS IN SOUTH-

EAST, NIGERIA

Nwaekpe J. O.

National Root Crops Research Institute, Umudike, Sbia state

Corresponding author's e-mail: ; +234 8033866310Janenwaekpe2013@gmail.com

Abstract
This study ascertained the effect of farmers' perceived technology attributes on utilization 

of cassava value added innovations in South-east, Nigeria. Data for the study were 

collected through a structured questionnaire which was administered to 396 rural 

households in three states in South-east. The data were analyzed using descriptive 

statistics like percentage, mean and inferential statistics like Tobit regression model. 

Findings of this study revealed that the farmers were in their active age (mean age of 48 

years) while majority (88.13%) were educated.  More women (80.3%) were involved in 

cassava value addition than men (17.9%) and majority of the farmers (88.63%) derived no 

income from cassava value addition. Furthermore, the respondents perceived cassava 

value-added innovation to be cost-saving (x= 3.15), affordable (3.84), profitable (x = 

3.64). There was also low level of utilization of cassava (1.29) value-added innovations. 

The result of the Tobit regression reveals that simple to use (0.2948875; 5%), similar to 

local practices (0.1939779; 10%), affordable (0.2895931; 10%) and profitable 

(0.2683646; 10%) are positively and significantly related to level of utilization of cassava 

value-added innovations. The study, therefore, recommends that for increased adoption of 

agricultural innovations like cassava value added innovations among farmers, it's 

important for policy makers and scientists to understand the factors that influence farmers’ 

decisions to either adopt or reject innovations  in order to come up with innovations that 

will suit them.

Keywords: Effect, Technology attributes, Utilization, Cassava and Value added 
innovations

Introduction

Cassava has recently gained global attention as an important root crop in Africa.It is a high 

poverty-reduction crop due to its low production cost (Nweke, 2004) as a result; its 
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production is widespread across all regions of the country. Nigeria is the largest producer 

of cassava in the world with an estimated annual output of 54 million metric tonnes (FAO, 

2013).Cassava has become a source of foreign exchange earnings in Nigeria following 

presidential cassava initiative of the federal government. This initiative brought cassava 

and its potentials to a national limelight. As a result, its uses are expanding, as further 

processing can produce chips, pellets, flour, alcohol and starch (Adebayo, 2009). 

Furthermore, apart from high quality cassava flour (HQCF) used in the food industries, 

cassava can also be used in other industries, especially feed and non-food industries, 

including starch for the manufacture of textiles, paints, adhesives, and other chemicals 

(Aniedu et al, 2012). 

Cassava has not achieved its potentials because it is highly perishable, hence most rural 

farmers do not get the desired reward for their work as most of their produce start 

deteriorating a day or two after harvest (Aniedu et al., 2012). Consequently, the National 

Root Crops Research Institute (NRCRI), Umudike which has the national mandate to 

research into root and tuber crops, developed and promoted some processing and value 

addition technologies of cassava in order to curtail its perishability and add value to the 

crop.

The characteristic of a technology determines its adoption. A number of studies have 

revealed that the characteristics of an innovation play an important role in adoption 

decision process (Adesina and Zinnah (1993); Mignouna et al., (2011)). Farmers who see 

the technology as being consistent with their needs and compatible to their environment 

are likely to adopt since they see it as a positive investment. The perception of farmers 

about how a technology performs significantly influences their decision to adopt it.Rogers 

(1995) have identified five intrinsic characteristics of innovations that influence an 

individual's decision to adopt or reject the innovation. These characteristics include 

Relative advantage, Compatibility, Complexity, Trialability, and Observability. Since 

cassava value added innovations were disseminated to farmers' a couple of years ago, their 

perceptions of the innovations are not yet known.  This paper therefore, seeks to ascertain 

their perceptions and levels of utilization of cassava value added innovations as well as 

determine effects of perceived attributes of the innovation on rural farmers' utilization of 

the innovation.

Methodology

The study was conducted in South-east zone of Nigeria. South east zone is located within 
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o o o olatitudes 5 N to 6 N of the equator and longitudes 6 E and 8 E of the Greenwich (prime) 

meridian (M.S corporation, 2009). The climate of the zone has two main regimes; dry 

(November-February) and rainy or wet (March-October) seasons. Rainfall in Southeast is 
o obetween 1800 and 2700 mm and temperature ranges are 28-35 C and 19-24 C for mean 

maximum and average, respectively. Southeast is a rainforest zone which comprises a belt 

of tall trees with dense undergrowth of shorter species dominated by climbing plants 

(Nwajiuba and Onyeneke, 2010). It allows the growth and survival of most tropical food 

crops like yam, cassava, maize, vegetables, rice, cocoyam, sweetpotatoetc, and livestock 

production. As a result, about 60-70% of the inhabitants of this zone are engaged in 

agriculture, mainly crop farming and animal rearing (Okoye et al., 2010). 

Each state in south-east is made up of an average of 3 agro-ecological zones. In this study, 

each agricultural zone was considered as a cluster because of the homogenieity of its 

population. This gave us 3 clusters in each selected state.

Purposive sampling technique was subsequently used to select 2 agricultural zones from 

each of the states selected, 2 L.G.As from each cluster while simple random sampling 

technique was used to select 3 communities from each of the selected LGAs and 11 rural 

farm households from each community. The reason for purposive selection is because 

cassava value-added innovations have been massively disseminated in those areas.That 

is, 3 States x 2 Agric. Zones x 2 LGAs x 3 Communities = 36 Communities. Finally, 396 

rural farm households were selected from the 3 states (ie.132 rural households in each 

state).

Structured questionnaire was administered on the 396 rural farm households while data 

generated were analyzed using both descriptive and inferential statistics.

A five-point Likert weighting scale was used to ascertain respondents mean perception 

ratings regardingthe cassava value added innovations. The scale is represented as strongly 

agree (5), agree = (4), undecided =(3), disagree = (2) and strongly disagree = (1). The 

values of the five responses were summed up and divided byfive to obtain a benchmark of 

3.00. The scored responses were calculated and pooledto obtain perception meanscores. 

The perception status of the individual technology attributes was established in a 2-

category frame by use of the benchmark score whereby mean scores of 3.00 and below 

were categorized 'negative perception' while those above the benchmark were 

categorized' positive perception' (Ekwe and Ahumihe, 2017).

Secondly, a 5-step Hedonic measurement scale was employed to capture the level of 

utilization of the cassava value added innovations. The following scaling procedure was 
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employed as follows : Always = (5),  Most times = (4), Occasionally= (3),  Rarely = (2), 

Never = (1). The scored responses were also calculated and pooled to obtain utilization 

mean score for the innovation. Level of utilization was categorized into three: high, 

moderate and low. The categories were obtained by dividing the five spaces in the 1-5 

point scales into three parts. This gave a unit interval of 1.67 as employed by Onu and 

Obibuaku (1987) in Ekwe and Onunka (2006). This unit interval was then subtracted 

successively from maximum point downwards to obtain the lower class marks. Thus, 

categories of utilization were classified as follows: High = 5 - 3.33; Moderate = 3.32 – 

1.65; Low = 1.64 and below.

Lastly, Tobit regression model was employed to estimate the effects of perceived 

attributes of cassava value added innovations on level of utilization of the innovation 

among rural farm households in South-east, Nigeria. The model is specified thus;

Y = F (X X X  X X X e)	1, 2, 3, 4, 5, 6, 

Where, Y = Level of utilization of cassava value added innovations (measured with the 

mean point of the 5 point hedonic scale)

X1 = Cost saving (measured with the mean point of the 5 point likert scale)

X2 = Simple to use (measured with the mean point of the 5 point likert scale)

X3 = Similar to local practice (measured with the mean point of the 5 point likert scale)

X4 = Affordable (measured with the mean point of the 5 point likert scale)

X5 = Time saving (measured with the mean point of the 5 point likert scale)

X6= Profitable (measured with the mean point of the 5 point likert scale)

e = error term

Results and Discussion

Socio-economic characteristics of respondents

Table 1 shows the socio-economic characteristics of respondentswhich include age, 

sex (gender), household size, level of education, marital status, major occupation, 

gender (sex), income realized from sale of products, extension contact, membership of 

organizations/cooperatives, and access to credit.

Results on table 1 revealed that the mean age of the respondents was 48 years which shows 

that majority of the respondents were middle aged. This corroborates the findings of 

Mbanaso (2011) which revealed that the mean of age of farmers in South-east, Nigeria is 

48 years. Odoemenam and Obinne (2010) reported that middle aged farmers are relatively 
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Table 1: Distribution of respondents according to their socio-economic characteristics 

 
Variable   
Age (Years) Frequency Percentage  
22-  31 
32 – 41  
42 – 51  
52 – 61  
Above 61 

27 
72 
150 
101 
46 

6.82 
18.18 
37.88 
25.50 
11.62 

    396                             100 

Mean (Years)  48 

Household size (Number)   

1 – 5 
6– 10  
11 – 15 
Above 15                                                               

150 
241 
4 
1 

37.88 
   60.56 

1.01 
0.25 

 
Mean 

  396 

 

100 

6 

Level of formal education.   

No  School  
Primary  
Secondary 
Tertiary  

47 
147 
171 
31 

11.87 
37.12 
43.18 
7.83 

 396 100 
Mean (years)  8.24 
 

Marital Status 

 

Married  
Single   
Widowed 
Others 

280                       70.71 
27                         6.82 
88                         22.22 
1                           0.25 

 396                       100 
 

 
Major Occupation 

 

Farming   
Trading  
Civil Service 
Artisan(Capentryetc) 
Others 

274                       69.19 
82                         20.71 
19                         4.80  
17                         4.29 
4                           1.01 

 396                       100 
Gender  
Female  
Male  

318                      80.30 
78                        19.70 

 396                      100 
 
Extension contact 
Yes 
No 
 

 
 
250                         63.13 
146                         36.87 
396                         100 

Access to credit 
Yes 

 
107                        26.01 

No 293                        73.99 
 396                        100      

 
Membership of organizations 
Yes 
No 

 
255                         64.39 
141                         35.61 
396                         100 

 
Income realized from sale of Products (Mthly) 

 

 
No Income                                                                        
Less than N10,000 
N10,000 – N20,000 
N20,001 – N30,000 

 
351                    88.63 
22                      5. 56 
14                      3.54 
9                        2.27 

 

 

396                    100 

 

 
Source: Field survey, 2018  
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more open to risk taking and have longer planning horizon than older people.On 

household size, the result revealed that majority (60.56%) of the rural households had 

between 6 to 10 persons per household. Family labour is important to small-scale farmers 

because the subsistence farm households are resource poor and depend on family labour 

for agricultural activities like processing which in most instances is labour intensive 

(Idrisa, 2009). The results also showthat majority of the farmers were literate, as about 

92.17 percent of them had one form of education or another. The mean number of years 

spent in school was 8.24 years. The high proportion of literate people in the zone implies 

that majority of them are likely to be in a better position to be aware of, understand and 

utilize cassava value-added innovation. Several research studies indicate positive 

relationship between education and technology adoption (Alene et al., 2000; Nkonya et 

al., 1997; Oluoch-Kosura et al., 2001).

Furthermore, the results indicate that majority (70.71%) of the respondents were married, 

as also observed by Mbanaso (2011). Married farmers are advantaged in the adoption of 

improved agricultural technology because spouses and children of married farmers 

constitute the major labour force. On major occupation, 69.19 percent of the respondents 

indicated farming as their major occupation. This means that majority of the respondents 

in the zone had farming as their major occupation. This is in agreement with Mbanaso 

(2011), Emodi (2009) and Aniedu (2006) who found that most of the farmers inSouth-

east, Nigeria have farming as their major occupation.

Additionally, majority (80.30%) of the respondents were females. This implies that 

women dominated food crops processing in the zone. The result agrees with that of Ekong 

(2003) that women are mostly involved in the processing of agricultural products than the 

men. This also agrees with the findings of Okwusi, Amamgbo and Asumugha (2005) 

which showed that females predominated in the production, processing and utilization of 

sweetpotato in South-eastern Nigeria. On extension contact, majority (63.13%) of the 

respondents have had contact with the extension agents in the zone. This corroborates the 

findings of Mbanaso, (2011).This implies that most of the respondents are expected to be 

more exposed to agricultural innovations like cassava value-added innovations. Farmers 

usually get to know of the existence as well as the effective use of a new technology 

through extension agents. On access to credit, the result shows that majority of the 

respondents (about 74%) had no access to credit. Access to farm credit encourages 

adoption and utilization of innovation. This could be as a result of the fact that majority of 
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the respondents are women who also lack collateral.  

The analysis on farmers' organization reveals that majority (64.39%) of the respondents 

belong to farmers'/social organization. This is beneficial to the adoption and utilization of 

cassava value added innovations since farmers'/social organizations serve as effective 

channelfor extension contact, as well as opportunities forparticipatory interaction with 

extension organizations (Agwu, 2000), According to Yahaya and Omokhaye (2001), the 

social involvement of farmers through their participation in farmers' co-operatives 

enhances diffusion of information among the farmers. On income realized from sale of 

value added products, majority of the respondents (88.63%) realized no income from 

producing cassava value-added products. This implies that majority of the respondents 

produce these products for consumption and not for sale. If there is a market for the 

products and farmers make profit from their sales, they would be encouraged to invest 

more into its production thereby increasing utilization. 

  
 

 

Table 2: Means of Respondents’ Perceived Attributes of Cassava Value-added Innovations

Innovation Cost-
saving

Simple to 
use

Similar to 
local 
practices

Affordable Profitable Time 
saving

1 Processing of cassava into 
High Quality Cassava Flour

 

4.10

 

3.77

 

3.13

 

3.83

 

3.63 3.62

2 Production of 
confectioneries from HQCF

 

4.09

 

3.60

 

3.16

 

3.81

 

3.63 3.69

3 Production of cakes from 
HQCF

 
4.05

 

3.34

 

3.13

 

3.77

 

3.58 3.61

4 Production of bread from 
HQCF

 4.02
 

3.33
 
3.14

 
3.87

 
3.55 3.58

5 Processing of cassava into 
fufu flour 

 

4.11  3.63  3.21  3.93  3.65 3.70

Grand Mean (x ) 4.07 3.53 3.15 3.84 3.61 3.64

Source: Field survey, 2018; Mean score = 3.00

Results on Table 2 reveal that the respondents perceived cassava value-added 
innovation was cost-saving (x= 3.15), affordable (x=3.84), profitable (x==3.61) and 
time-saving (x=3.64).  Of the five cassava value-added products selected, the 
respondents perceived that all the products were cost-saving, simple to use, similar to 
what they were already doing, affordable, profitable and time saving.
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Adoption studies have revealed that relative advantage (which includes cost saving, 

affordability, profitability and effort/time saving) is one of the best predictors of an 

innovation's perception of adoption. Caswell et al., (2001) noted in their study that the 

decision to adopt a new technology alters farmers' investment options. The implication is 

that if the technology is costly to the farmer, there is minimal probability that he or she will 

adopt it. Additionally, the fear of losing their livelihoods is a social cost that farmers 

consider in their adoption decisions. Consequently, technologies that are capital-intensive 

can only be afforded by wealthier farmers and thus, the adoption of such technologies is 

limited to farmers who have the resources (Khanna, 2001). The cost of adopting an 

innovation has been found to affect adoption. Therefore, efforts to encourage the adoption 

of modern agricultural technologies must focus on coming out with technologies that are 

affordable, profitable, time-saving and cost-saving especially to poor rural farmers who 

depend on agriculture for their livelihoods. 

Compatibility is the degree to which an innovation is perceived as consistent with the 

existing values, past experience and needs of potential adopters (Rogers 2003; p.15). In 

this study, compatibility was captured as similarity to local practices. An innovation can 

be compatible with social norm, previously introduced ideas and client need for 

innovation. If an innovation is not compatible with the social values and beliefs of 

potential adopters, it will not be adopted as fast as an innovation that is compatible. 

Compatibility has been found to have a significant effect on awareness and adoption of 

innovations. 

Complexity is the degree to which an innovation is perceived as relatively difficult to 

understand or use (Rogers, 2003). Innovations that are simpler to understand by potential 

adopters are adopted faster than innovations that require the adopter to develop new skills 

and understanding. In line with this, complexity of an innovation should have a negative 

relationship with awareness and adoption while simplicity of the innovation should have 

a positive relationship with awareness and adoption (Rogers, 2003). 

Respondents' level of utilization of value-added innovations of root and tuber crops in 

Southeast, Nigeria

Table 3 below shows that the respondents had low (1.29) level of use of cassava value-

added innovations. Respondents had low level of use of high quality cassava flour 

(HQCF) (1.38), HQCF confectioneries (1.37), HQCF cake (1.08), HQCF bread (1.07) 

and cassava fufu flour (1.55).

 



Innovation Never Rarely Occasionall
y

Most 
times

Always Obs Total Mean Remark

Processing of cassava 
into HQCF

299 
(299)

53 
(106)

35 (105) 8 (32) 1 (5) 97 547 1.38 Low

Production

 

of 
confectioneries

 

from 
HQCF

 

302 
(302)

 

53 
(106)

 

32 (96)

 

8 (32)

 

1 (5)

 

94

 

541 1.37 Low

Production of cake 
from HQCF

 

350

 

(350)

 

18 (36)

 

9 (27)

 

2 (8)

 

1 (5)

 

30

 

426 1.08 Low

Production of bread 
from HQCF

 
349 
(349)

 
15 (30)

 

11 (33)

 

2 (8)

 

1 (5)

 

29

 

425 1.07 Low

Processing of cassava 
into

 

fufu flour

 
 

285 
(285)

 
41 (82)

 

37 (111)

 

28 
(112)

 
5 (25)

 

111

 

615 1.55 Low

Mean of Cassava 
value-added 
innovations  
 

      
1.29 Low
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Source: Survey, 2018; Key: High =5 - 3.33; Medium = 3.32 – 1.65; Low = 1.64 and 

below.

The low level of use of cassava value-added innovations in south-east zone could be 

attributed to the misconceptions surrounding some cassava value-added products 

innovation. Low level of utilization of agricultural innovations has also been attributed to 

low expected benefits from the practice or to other factors such as farmers' characteristics 

or technology factors which may not encourage the utilization of technologies by farmers 

(Seyoum, et al. 1998, Obwona, 2000; Ajibefun, 2006).

Effect of perceived attributes on respondents' level of utilization of cassava value added 

innovations

Table 4 shows the Tobit model of the effect of technology attributes on level of utilization 

of cassava value-added innovations in South-east, Nigeria. The chi-square was highly 
2

significant at 1% level of probability indicating goodness of fitand the R  reveals that the 

perceived attributes considered in the study contributed 24.5% of factors that influence the 

level of utilization of cassava value added innovations.
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Result on table 4 reveals that simple to use (0.2948875; 5%), similar to local practices 

(0.1939779; 10%), affordable (0.2895931; 10%) and profitable (0.2683646; 10%) are 

positively and significantly related to level of utilization of cassava value-added 

innovations. This implies that the respondents' perception of the innovations as simple to 

use, similar to local practices, affordable and profitable positively influenced their 

utilization. This conforms to a priori expectations.

Adoption studies have revealed that relative advantage (which includes cost saving, 

affordability, profitability and effort/time saving) is one of the best predictors of an 

innovation perception of adoption.Farmers use innovations based on common 

observationthat they are simple, affordable, safe as well as economically gainful (Ekwe 

and Osuagwu, 2016) . The authors further posited that if farmers aredoubtful of these 

attributes, they become conservative and in many instances refuse to use such innovations.

Conclusion and Recommendation

As regards level of use of cassava value added innovation, it was concluded that rural farm 

households in the zone had low level of use of this innovation.  Respondents perceived 

attributes of cassava value-added innovation were cost-saving, simple to use, similar to 

what they were already doing, affordable, profitable and time-saving.

Furthermore, respondents perceived that technology attributes like simple to use, similar 

to local practices, affordable and profitable positively and significantly influenced the 

level of use of cassava value-added innovation.

An understanding of the factors that influence adoption of agricultural innovations is 

important in planning, development and dissemination of innovations in order to achieve 

Table 4.:

 
Tobit model showing the effect of technology attributes on level of utilization 

of cassava value-added innovations
 

in Southeast, Nigeria
Variable  Parameter  Coefficient  Std error t-ratio
Intercept  Bo  -3.497376    0.7791615    -4.49 ***
MCostsave

 
X1

 
-0.119231   

 
0.1664714    -0.72   

MSimpleuse

 

X2

  

0.2948875   

 

0.1497295     1.97 **
MSimtolocpract

 

X3

 

0.1939779   

 

0.1070027 1.81*
MAffordable

 

X4

 

0.2895931

 

0.1817043     1.59*
MProfitable

 

X5

 

0.2683646   

 

0.1526721 1.76*
MTimsaving

 

X6

 

-0.0936844    

 

0.143915    -0.65

   

X2

 

Probability of X2

 

24.54

 

0.0004***

 

Log likelihood

 

-349.27377

 

Total sample

 

396
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food security in developing countries like Nigeria. Therefore to increase the adoption of 

agricultural innovations among farmers, it's important for policy makers and scientists to 

understand farmers felt needs as well as the factors that influence their decisions to either 

adopt or reject innovations  in order to come up with innovations that will suit them.
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