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Abstract 
The utilization of insect-based feeds (IBF) as an alternative protein source is increasingly gaining 

momentum worldwide owing to recent concerns over the impact of food systems on the 
environment. However, its large-scale adoption will depend on farmers’ acceptance of its key 
qualities. This study evaluates farmer’s perceptions of commercial IBF products and assesses the 

factors that would influence its adoption. It employs principal component analysis (PCA) to 
develop perception indices that are subsequently used in multiple regression analysis of survey 

data collected from a sample of 310 farmers. Over 90% of the farmers were ready and willing to 
use IBF. The PCA identified feed performance, social acceptability of the use of insects in feed 
formulation, feed versatility and marketability of livestock products reared on IBF as the key 

attributes that would inform farmers’ purchase decisions. Awareness of IBF attributes, group 
membership, off-farm income, wealth status and education significantly influenced farmers’ 

perceptions of IBF. Interventions such as experimental demonstrations that increase farmers’ 
technical knowledge on the productivity of livestock fed on IBF are crucial to reducing farmers’ 
uncertainties towards acceptability of IBF. Public partnerships with resource-endowed farmers and 

farmer groups are recommended to improve knowledge sharing on IBF. 
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1. Introduction 

Intensification of agricultural production that improves the competitiveness and profitability of 

livestock enterprises is one option that can increase food production and reduce poverty in Africa 
[1]. Poultry, fish and pig production are the fastest growing agribusinesses in sub-Saharan Africa 

(SSA) providing income and employment opportunities for the population. In Kenya, the livestock 
sub-sector contributes about 12% to gross domestic product (GDP) and 47% of agricultural GDP 
[2]. In addition, 66% of Kenyan households keep at least one type of livestock with 98% of the 

rural households keeping poultry [3]. Poultry keeping is one of the most popular livestock 
enterprises in Kenya due to its low capital and space requirements. It contributes about 55% to the 

livestock sector GDP and 30% of the agricultural GDP, or 7.8% of Kenya’s GDP [4]. The sub-
sector employs about two million people [4] directly in production and marketing and indirect ly 
through linkages with suppliers of inputs such as day-old chicks, feed and veterinary services. 

Kenya’s poultry sub-sector can increase household incomes and contribute to food and 
nutrition security through the provision of eggs, meat and manure. However, its potential is 

hampered by the high cost of production with the cost of feed alone amounting to over 70% of the 
production costs [5]. Owing to the high cost of commercial feed, chicken farmers in Kenya have 
resorted to formulating their own feed, and/or the inappropriate administration of growth hormones 

[6]. The own formulated feed often does not meet the required nutritional requirements for the 
birds [7]. Furthermore, the country’s reliance on cheap imports of feed and protein ingredients 

from neighboring countries makes local feed production unsustainable [3]. The situation is 
exacerbated by non-tariff barriers (NTBs) to trade that hamper the consistent supply of feed 
ingredients and unanticipated recent crises brought forth by climate change and global pandemics 

such as that of coronavirus disease 2019 (Covid-19). 
Insects have been proven to be potential alternatives to animal and plant protein sources 

worldwide [8]. Although insects occupy 80% of the global biodiversity and have been part of 
traditional delicacies for over two billion people, they are among the most underutilized feed 
resources [9,10]. The sustainable utilization of insects in livestock feed formulation has the 

potential to transform the current overreliance on fishmeal and soybean meal to a vibrant circular 
economy that offers employment opportunities especially for youths and women at the grassroots  

with effective feedbacks to the environment. The use of insect protein, particularly the black 
soldier fly (BSF), in livestock feed formulation is being explored globally [11–14]. 

Several milestones in this regard have been achieved [5,12,15,16]. In the European Union, 

whereas appropriate legislative steps are being initiated to integrate insect protein into feed 
formulation processes for poultry and pig production, the use of insects in fish feed has been 

approved [8,17,18]. In Kenya, reference [19] generated business models for insect-rearing for 
smallholder farmers in a way that would ensure profitability and environmental sustainability. 
Reference [20] demonstrated that the BSF is locally available in wild ecosystems and can be easily 

harvested for commercial feed production. 
Understanding the context and needs of the target groups prior to the release of the 

innovations facilitates a favorable reception of the technology. Therefore, initiatives on awareness 
creation to boost farmers’ perceptions have been promoted in recent literature [21–23]. According 
to [24], understanding farmers’ perceptions provides an accurate reflection of their contextual 

situation, which could be an impediment to the uptake of innovations. Traditionally, insects are 
associated with disgust [25], dirt and are considered to be pests, hence the belief that they should 

be eliminated from the food supply chain [26,27]. Thus, understanding farmers’ perceptions of 



insect-based feeds (IBF) is an important starting point in initiatives that seek to improve livestock 
welfare through conscious feeding practices and effective management of their health [28,29]. 

Following [22], this study defines perception as the cognitive interpretation and 
understanding of the comparative characteristics of insect proteins in livestock feeds over 

conventional fishmeal and soybean protein. We build on the work of [30] who described the 
attitudes and knowledge of livestock farmers towards use of insects as a feed alternative in Kenya. 
This study examines the factors that can support behavioral change of livestock farmers with 

respect to improved and cost-effective insect-based feeds by synthesizing evidence collected from 
chicken farmers in Kiambu County, Kenya. The paper sought to answer two questions namely: 

“What do farmers think (farmer’s general view) about IBF?” and “What are the factors that 
influence their thinking?” 

Several interdependent factors motivate the undertaking of the study in Kiambu County. 

First, livestock production is the most prioritized value chain in the county [31]. Besides being 
connected to nearby markets by a good network of paved roads, an important aspect for farmers’ 

access to markets in developing countries, the county enjoys close proximity to the city of Nairobi 
that has a high demand for livestock products [28,32]. Reference [33] noted that more than 50% 
of the population in Nairobi consume chicken products. Moreover, the use of affordable and 

quality feeds like IBF can be a viable option for improving livelihoods in the county where 23% 
of the households live below the poverty line [34]. 

A principal component analysis (PCA) was used to construct five perception indices that 
are used in multiple linear regressions to evaluate the factors influencing farmers’ perceptions on 
IBF. We find chicken farmers in Kiambu County, Kenya, have favourable perceptions of 

commercial IBF and recommend that policy interventions should be geared towards increasing 
farmers’ technical knowledge and ability to evaluate the performance of different animal breeds 

reared on IBF through technical training at group level to capitalize on peer learning. The 
remainder of the paper is organized as follows. Section 2 presents the study methods. The empirica l 
results and their discussions are presented in Sections 3 and 4 respectively. Finally, Section 5 

concludes and draws policy recommendations. 

2. Methodology 

2.1. Analytical Framework 

This study employs multiple regression analysis to estimate the factors influencing farmers’ 
perception of IBF in Kiambu County, Kenya. The dependent variables of the ordinary least squares 
(OLS) equations are the perception indices composed using a PCA, while the independent 

variables consist of farm/farmer and technology specific characteristics. Multiple regression is an 
extension of linear regression that analyses the correlation between more than one explanatory 

variable. According to [35], the OLS approach is used in estimating parameters in a linear model. 
This approach is well-suited to cases where the dependent variable is continuous and, in this case, 
the continuous nature of the perception indices qualifies the use of OLS. The OLS estimates have 

commendable statistical properties of being best linear unbiased estimators with minimum 
variance [35,36]. However, despite the distinction of the estimates, further model adequacy checks 

and validation are necessary following the linear regression to ascertain the appropriateness of the 
model [36]. 

Previous studies have applied factor scores as dependent variables in multiple linear 

regressions to understand farmers’ perceptions. Most recently, reference [37] evaluated livestock 
farmers’ perceptions of collaborative arrangements for manure exchange using mult ip le 



regressions based on factor analysis in Denmark. Reference [38] combined various farm and non-
farm characteristics to compute factor scores that were used to elicit the determinants of coffee 

farmers’ perceptions of risk. Other studies [39] compared dairy farmers risk perceptions with their 
risk management practices in Norway using a factor analysis. Whereas factor analysis reveals 

latent variables representing farmers’ perceptions of IBF, the OLS permits in-depth exploration of 
the factors to consider when advising governments, farmers, research institutions and other 
stakeholders on IBF. 

 

2.1.1. The Principal Component Analysis Method 

The PCA method was applied in this study to generate factors with strong patterns explaining 

farmer’s perceptions of IBF. PCA is a popular linear dimension reduction technique that reduces 
an excessive number of correlated variables by building a linear combination of uncorrelated 
variables that maximize the total variance explained. In doing so, relevant information is extracted 

from large data and the dimensionality of the data set is reduced by providing new and meaningful 
variables [40]. The use of PCA is validated through the Kaiser–Meyer–Olkin (KMO) measure of 

sampling adequacy where a value of at least 0.6 is preferred [41]. Components with eigen values 
of at least one are retained based on the Kaiser criterion [36]. Further, the component loadings are 
subjected to an orthogonal varimax rotation which produces uncorrelated factor scores for ease of 

interpretation. Reference [12] recommends the retention of statements with factor loadings above 
0.5 for use in composing perception indices, a threshold adopted in this study. 

Following [42], the index was generated using the weighted sum scores criterion [43] with slight 
modification relevant to the study context: 

𝑃𝑗 = ∑𝑏𝑘(𝑎𝑗𝑘 − 𝑎𝑘)/𝑆𝑘

𝑘

𝑗=1

 (1) 

where 𝑃𝑗 is the perception index for the jth farmer, 𝑏𝑘  represents the weights/factor loading of the 

kth perception statement; 𝑎𝑗𝑘  is the response of the jth farmer for the kth perception statement, 𝑎𝑘  

and 𝑆𝑘  are the mean and standard deviation of the kth perception statement, respectively. The index 

varies from −1 to +1 and has a mean of zero and a standard deviation of zero. 
2.1.2. Estimation Strategy 

This study estimates five multiple regression equations. The dependent variables of the five 
equations are perception indices computed using the PCA method. The indices comprise of four 
individual IBF component indices derived from the factor scores of four key IBF perception 

components (performance, acceptability, versatility and marketability) and a composite index of 
the four individual IBF components. Following [36], the OLS is specified as a linear function of 

the parameters: 

𝑌𝑛 = 𝑋𝑘𝛽𝑘+ 𝜀 (2) 

where 𝑌𝑛 is the nth factor score, 𝛽𝑘  denotes the vector of the parameters to be estimated; 𝑋𝑘 is the 

vector of the farm/farmer and technology specific characteristics such as: age, gender, years of 
formal education, income, wealth status, awareness of animal feeding on insects for nutritiona l 
purpose and group membership, while 𝜀 captures the statistical random term that accounts for 

measurement error. 
 

 



2.2. Data Sources and Sampling Procedure 

The study used survey data from a sample of 310 households in Kiambu County selected 

using a three-stage sampling technique. In the first stage, three sub-counties namely: Kiambu 
Town, Ruiru and Thika Town were purposively selected from a total of 12 sub-counties in the 

County owing to their proximity to the City of Nairobi and engagement in diverse livestock 
enterprises; with a large number of chicken. In the second stage, a simple random sampling 
procedure was used to select two wards in each of the three selected sub-counties. The selected 

wards were: Riabai and Ndumberi (Kiambu Township); Mwihoko and Gatong’ora (Ruiru); and 
Gatuanyaga and Karimenu (Thika Town). Finally, a simple random sampling technique was 

applied to select 50 respondents in each ward from a sampling frame provided by the county 
livestock extension office. Following [44], an additional 15 respondents were interviewed to 
account for non-responses. A semi-structured questionnaire that contained a mixture of open ended 

(where the respondent provides their own answer) and closed questions, which restrict the 
respondent to the choices provided was administered by trained enumerators to the respondents in 

face-to-face interviews in March 2020.  
From the initially expected sample size of 315, the final sample size dropped slightly to 

310 after data cleaning. Data were analyzed using SPSS 22 and STATA 14 softwares. Since IBF 

is not commercially available, the respondents were provided with background information on IBF 
products prior to the interviews. This background information pertaining to insect-based products 

included a pictorial description of the insect, its life-cycle and the harvesting stage, insect inclus ion 
in feed formulation, the resulting compounded IBF products, consumers’ readiness to purchase the 
resulting livestock products and the expected effect of the feed on livestock production. 

 

2.3. Definition and Measurement of Variables 

The questionnaire included a total of 18 perception statements and respondents were asked to rate 

their level of agreement on a five-point Likert scale of agreement/disagreement ranging from 1 
(strongly disagree) to 5 (strongly agree). Slight modifications were made to transform the 
responses in the five-point scale to a four-point scale by eliminating the neutral responses to reduce 

ambiguity and to strengthen the validity of the factor scores. The 18 perception statements are 
presented in section 3. Table 4. A PCA was used to reduce and group the statements into four 

broad IBF perception attributes (performance, acceptability, versatility and marketability) that 
have 7, 6, 3 and 2 retained factors respectively (see section 3) (Table 5). The statements were based 
on a wide range of livestock performance indicators such as safety, growth, immunity, feed intake 

and socio-economic factors such as employment opportunities arising from the IBF value-chain, 
consumer acceptance of chicken reared on IBF, and environmental sustainability of the feed 

sources. Table 1 presents a description of the five perception indices. Each of the four individua l 
perception indices had a mean of zero and a standard deviation of one whereas the composite index 
had a lower mean of approximately −0.15 and a higher standard deviation of about 7 (Table 1). 

The values of the scores and the overall index ranged between −3 to +3 and −17 to +17, 
respectively (Table 1). 

Table 1. Description of the farmers’ perception indicators of insect-based feeds (IBF). 

Variable Description Mean 
Standard 

Deviation 

Min 

Value 

Max 

Value 

Performance 
The nutrient composition and absence of 
harmful substances that translate into health 

of the livestock that farmers can monitor. 

0.0 1.0 −2.295 2.267 



Acceptability 
Novel innovations that are guided by the 
beliefs and social dynamics of the community.  

0.0 1.0 −1.896 2.361 

Versatility 

Multi-purpose feed that considers the 

differences in livestock breeds and their feed 
requirements at different growth stages. 

0.0 1.0 −2.247 3.275 

Marketability 
Cautious about how consumers of livestock 
products may perceive alterations to livestock 

diets. 

0.0 1.0 −2.276 2.221 

Perception 
index 

The overall index describing perceptions 
about the feed as a whole 

−0.147 6.921 −16.426 16.495 

 
The farm/farmers characteristics that are later included in an OLS regression model as 

predictors for farmers’ perception of IBF are owned [48]. Since the index ranges from −1 to +1, 
any household with a positive wealth index was classified as being wealthy. 

 
Table 2. Description of the independent variables used in the regression model. 

Variable Description Measurement 

Age 
Gender 

Age of household head 
Gender of household head 

Years 
Male = 1; Female = 0 

Education 
Number of years of schooling of 
household head 

Years 

Off-farm income 
Whether a household had an off- farm 

income source 
Yes = 1; No = 0 

Awareness Awareness of IBF attributes Yes = 1; No = 0 

Wealth status Wealth index of the household Index (continuous) 
Group Membership Membership to famers groups Yes = 1; No = 0 

3. Results 

3.1. Descriptive Results 

A summary of the socio-economic characteristics of the respondents is presented in Table 3. Over 

three-quarters of the households’ heads were male and with an average age of 50 years. Household 
heads had an average of 12 years of formal education which corresponds to the attainment of a 
secondary school level of education. Eighty-one percent of the farmers had off-farm income 

sources that complemented their household income while 46% of the farmers were reportedly 
wealthy. Seventy-two percent of the respondents were members of farmer groups through which 

they procured inputs and marketed output. While 70% of the farmers were aware of the IBF 
attributes, nearly all respondents were willing to use commercial IBF once available in the market.  
 

Table 3. Characteristics of chicken farmers in Kiambu County, Kenya. 

Variable Mean Minimum Maximum Std 

Age 50.29 24 88 12.10 
Education 12.31 10 14 1.44 
Wealth Index 0 −0.93 1.07 1.00 

Gender 77.42    
Off-farm income 81.29    

Wealth status 46.45    



Group Membership 72.26    

Awareness 69.03    
 

3.2. Rankings of Farmers’ Perceptions of Insect-Based Feeds (IBF) 

The rankings of the farmers’ level of agreement with the importance of various IBF attributes are 
presented in Table 4. The mean scores ranged between 1.89 and 3.50 with values closer to four 
indicating more favorable perceptions and values closer to one suggesting less favorable 

perceptions of IBF, based on a four-point Likert scale. The statement, “I am willing to use IBF 
once it is commercially available” had the highest mean score ranking of 3.5. The expectation that 

IBF will lead to employment creation was favorably perceived as indicated by the mean score of 
3.43. The mean level of agreement with statements concerning religious and cultura l 
appropriateness of IBF were also high (3.42 and 3.41 respectively), indicating favorable societal 

acceptance of IBF. Government approval and ability to differentiate the new feed from the 
conventional feed were also important considerations for farmers (mean scores of 3.29 and 3.27 

respectively). 
 
Table 4. Mean rankings of farmers’ perceptions of IBF. 

Rank Level of Agreement with IBF Perception Statements Mean SD 

1 I am willing to use IBF once it is commercially available 3.50 0.611 
2 IBF will create new employment opportunities i 3.43 0.623 

3 IBF is acceptable in my religion 3.42 0.550 
4 IBF is acceptable in my culture 3.41 0.549 

5 I will use IBF once the government approves its use 3.29 0.672 

6 
IBF should have distinguishing features for ease of identification by 
farmers 

3.27 0.712 

7 IBF is different from conventional feed 3.10 0.786 
8 IBF is safe for livestock use 3.09 0.739 

9 My customers will purchase livestock products reared on IBF 3.08 0.737 
10 IBF will lead to affordable feed 3.01 0.763 
11 IBF is more sustainable in terms of resource use 3.00 0.774 

12 IBF will lead to better price for livestock products 2.84 0.749 
13 IBF will lead to improved feed intake 2.81 0.771 

14 IBF will boost the immunity of the livestock 2.66 0.757 
15 Livestock fed with IBF will grow faster 2.48 0.507 

16 
Insects should be directly fed to livestock without mixing with other 

ingredients 
2.03 0.779 

17 IBF should be fed to all types of livestock 1.99 0.820 

18 IBF can also be fed to young livestock 1.89 0.775 

Note: scale ranging from 1 (strongly disagree) to 4 (strongly agree) Source: Survey Data (2020). 

 
Farmers’ perception of consumer acceptance of chicken products reared on IBF received a 

mean score of 3.08 suggesting that consumers would have favorable perceptions on livestock 
products derived from insect-based feeds. However, this finding is in contrast to earlier studies by 
[43,49] who noted that farmers were uncertain about whether consumers would accept these 

products. One plausible explanation for this finding is that meat consumers in Kenya were ready 
to purchase meat products reared on IBF as noted by [50]. The belief that livestock will have 



improved feed intake and better tolerance towards diseases ranked moderately at 2.81 and 2.66, 
respectively. 

 

3.3. Principal Components of Farmers Perceptions of IBF and Their Associated Loadings  
Results of the retained principal components and their respective loadings from each of the 18 

perception statements are presented in Table 5. The KMO test of sampling adequacy was 0.856 
which is within the recommended threshold of 0.6 to 1 [41]. The Bartlett’s test of sphericity was 
significant at a 1% level, implying that the items in each group had significant relationship. Further, 

the Cronbach’s alpha, a measure of internal consistency, for each factor score was above 0.5 hence 
the perception statements were reliable for PCA. Based on the Kaiser criterion [41], the retained 

factors cumulatively explained about 64% of the variation. The performance component explained 
the maximum variation of about 35% with eight items showing factor loadings above the threshold 
of 0.5 for retention of statements. Farmers typically agreed with statements such as, “IBF will be 

more sustainable”, “IBF is safe for livestock use” and “Livestock will have improved immunity”.  
The component of acceptability explained 11.84% of the cumulative variation and recorded five 

statements with factor loadings above the 0.5 threshold. It was common for farmers to indicate 
that “I will use IBF when the government approves it”, “IBF is acceptable in my religion”, “IBF 
is acceptable in my culture” and “IBF will create employment opportunities”. Two statements 

namely; “IBF should be fed to all types of livestock” and “IBF should be fed to young livestock” 
satisfied the 0.5 factor loading threshold and had the highest contribution to the component on 

versatility which explained about 9% of the variation. This is understandable because farmers keep 
different breeds of animals on the same farm. Marketability recorded two statements with factor 
loadings above 0.5 and explained the least variation of approximately 7% in the analysis. 

 
Table 5. Loadings of IBF perception statements after varimax rotation. 

 Rotated Components 

Perception Statements Performance Acceptability Versatility Marketability 

IBF is more sustainable in terms of resource 
use 

0.785 0.193 0.136 0.096 

IBF is different from conventional feed 0.743 0.162 0.024 0.288 
IBF will lead to affordable feed 0.738 0.101 0.203 0.265 

IBF is safe for animal use 0.730 0.121 −0.075 0.008 
IBF will create employment opportunit ies 
in the new value chain 

0.618 0.304 −0.135 0.126 

IBF will boost the immunity of the animals 0.598 0.086 0.251 0.532 
IBF will lead to improved feed intake 0.615 −0.017 0.479 0.004 

IBF should have distinguishing features for 
ease of identification by farmers 

0.551 0.387 0.130 0.131 

I will use IBF once the government 

approves its use 
0.270 0.778 0.052 −0.053 

IBF is acceptable in my culture 0.469 0.703 −0.099 0.063 

IBF is acceptable in my religion 0.495 0.699 −0.073 0.062 
Animals fed with IBF with grow faster 0.187 −0.617 −0.191 −0.175 
I am willing to use IBF once it is 

commercially available 
0.486 0.510 −0.273 0.224 



IBF can also be fed to young ones of 
animals 

0.107 0.065 0.823 0.104 

IBF should be fed to all types of animals −0.069 0.159 0.781 0.120 
Insects should be directly fed to animals 

without mixing with other ingredients 
0.099 −0.0180 0.458 −0.215 

IBF will lead to better price for the animal 
products 

0.259 0.066 0.104 0.838 

My customers will purchase meat and egg 
products reared on IBF 

0.140 0.150 −0.102 0.809 

Eigen values 6.276 2.131 1.530 1.337 
Variance explained (%) 34.88 11.83 8.50 7.42 
Cumulative variance explained (%) 34.88 46.71 55.21 62.63 

Cronbach’s alpha 0.877 0.670 0.703 0.749 

Notes: Cronbach’s alpha = 0.868; Kaiser–Meyer–Olkin (KMO) measure of sampling adequacy = 
0.856; Bartlett’s test of sphericity: Chi-square (df)= 2671.71 (153). Source: Survey Data (2020). 
 

3.4. Econometric Results 

The results of the multiple linear regression analysis are presented in Table 6. The factors 
influencing the individual IBF perception components are in agreement with those of the 

composite index. However, the coefficients of the latter model are larger than those of the former 
models, possibly because of the effect of aggregation. The adjusted R-squared values, which 
measure goodness of fit, were low (2% to 26%) but within the range of similar studies. For 

instance, references [37,38,51] have reported values of as low 1% for linear regression models of 
survey data. According to [35], it is not unusual to observe low goodness-of-fit in regression 

analysis using cross-sectional data and in behavioral studies. All the models except that of 
versatility were significant at 1%. The model diagnostic tests were performed to ascertain the 
absence of correlations among the factor scores and to further justify the use of individual linear 

regressions (Appendix A). 
Overall, awareness, off-farm income, wealth status and group membership positively and 

significantly influenced farmers’ perceptions of commercial IBF at least at the 5% level. Farmers 
who were aware of the IBF attributes were more likely to have favourable perceptions of IBF than 
their counterparts who were not aware. This finding held true for all the perception indices except 

that of the versatility factors. Similarly, farmers who had an off-farm income source were more 
likely to have more favourable perceptions on commercial IBF than farmers who did not have an 

off-farm income source. This was found to hold for the composite index, the performance index 
and the acceptability index. More wealthy farmers had higher likelihoods of having more 
favourable perceptions on commercial IBF that their less wealthy counterparts. This was the case 

for the composite, performance and versatility indices. Finally, households that were members of 
farmer groups were more likely to have to have more favourable perceptions on IBF than those 

households who were not members of farmers groups. This later finding holds for the composite, 
performance and acceptability indices. 

 

 
 

 
 



Table 6. Multiple regression estimates of the factors influencing farmers’ perceptions of IBF. 

 Regression Parameter Estimates 

Explanatory 

Variables 

Composite 

Index 
Performance Acceptability Versatility Marketability 

Age −0.031 (0.029) −0.001 (0.563) −0.008 (0.005) 0.005 (0.005) −0.003 (0.005) 

Gender −0.064 (0.839) −0.094 (0.131) 0.098 (0.135) −0.028 (0.0140) 0.047 (0.137) 

Education 0.261 (0.246) −0.008 (0.038) −0.056 (0.040) 
0.107 (0.041) 
*** 

0.112 (0.040) 
*** 

Awareness 
3.987 (0.748) 
*** 

0.338 (0.116) 
*** 

0.428 (0.120) 
*** 

−0.101 (0.125) 
0.383 (0.122) 
*** 

Off-farm income 
4.718 (0.912) 
*** 

0.562 (0.142) 
*** 

0.415 (0.147) 
*** 

−0.082 (0.152) 0.237 (0.149) 

Wealth index 
1.311 (0.345) 

*** 

0.212 (0.054) 

*** 
−0.018 (0.055) 0.136 (0.058) ** 0.027 (0.056) 

Group membership 
2.548 (0.774) 

*** 

0.318 (0.120) 

*** 

0.270 (0.124) 

*** 
0.019 (0.129) −0.035 (0.126) 

Constant −10.187 (3.616) −0.724 (0.563) 0.194 (0.581) −1.404 (0.604) −1.699 (0.589) 
Adjusted R-squared 0.2676 0.1505 0.0930 0.0221 0.0675 

Observations (n) 310     

Notes: *** and ** denote statistical significance of variables and models at 1% and 5% levels, 
respectively. Standard errors are presented in parentheses. Source: Survey Data (2020). 
 

4. Discussion 

In conformity with our expectations, we found that a majority of the chicken farmers in this study 

had positive perceptions of IBF. Almost all respondents in this study were willing to use 
commercial IBF once available in the market. The statement, “I am willing to use IBF once it is 
commercially available” had a mean score ranking of 3.5 out of a possible 5 further reinforc ing 

farmers’ acceptability of IBF. Moreover, farmers expected that the introduction of IBF will lead 
to employment creation as indicated by the mean score of 3.43. Studies by [19,43] observed that 

farmers and other stakeholders are willing to rear insects, for income diversification and other 
economic benefits. 

The PCA method was used to compute four perception indices; performance, acceptability, 

versatility and marketability from retained factors out of the 18 perception statements. The retained 
factors cumulatively explained about 64% of the variation and the four indices were used as 

dependent variables in the regression analysis. We found awareness, off-farm income, wealth 
status and group membership to positively and significantly influence farmer’s perceptions of 
commercial IBF at least at the 5% level (Table 6). These findings suggest that commercial IBF 

was perceived to be more important than conventional chicken feed by farmers who were aware 
of the IBF attributes, who had an off-farm income source, were wealthy and those who were 

members of farmers groups  
The performance aspects of IBF such as improved feed intake and improved immunity of 

livestock reared on IBF were perceived to be more important to the farmers who were aware of 

IBF attributes. This implies that awareness creation and dissemination is important in promoting 
use of IBF among chicken farmers in Kenya. Our findings are supported by [30,49] who reported 

that prior exposure to a particular insect positively contributed to farmers’ willingness to use IBF. 



Similarly, the performance aspects of IBF were perceived to be more important by farmers who 
belonged to groups than those who were not members of any group. Groups play a crucial role in 

the transfer of information particularly among smallholder farmers who are often members of more 
than one group [52]. Wealthier farmers and those with access to off-farm income sources perceived 

the performance aspects of IBF to be more important than their less wealthy counterparts and those 
with no access to off-farm income respectively. 

The acceptability elements of IBF were more important to farmers with prior awareness of 

the nutritional benefits of feeding chicken on insects and those belonging to farmer groups than 
their counterparts who were not aware. Farmers with off-farm income sources were more keen on 

the acceptability elements of IBF than those without an off-farm income source possibly because 
the supplementary income would allow them to purchase IBF once it is commercially available. 
This is in line with the finding by [53] that farmers with off-farm sources had more positive 

attitudes towards new technologies. The versatility features of IBF were more important for 
wealthy farmers than their less endowed counterparts. Similarly, the more educated farmers 

perceived the versatility features of IBF to be more important than their less-educated counterparts. 
High literacy levels facilitate the search, access and comprehension of new and existing 
information. Educated farmers perceive market research as a critical component to safeguard 

against economic losses experienced during distress sales [54]. 
Finally, the marketability aspects of IBF were perceived to be more important by the more 

educated farmers and those that were aware of the fact that livestock feed on insects for nutritiona l 
benefits than their less-educated counterparts and those who are not aware of this. This might be 
attributed to their high level of literacy and resource endowments which allow them to access and 

synthesize market information and to purchase high valued livestock breeds. Characteristics such 
as consumer acceptance of meat and eggs from chicken reared on IBF and the ability of these 

products to fetch higher prices in the market were rated highly by more educated farmers than their 
less educated counterparts.  

5. Conclusions and Policy Recommendations  

This paper evaluates farmer’s perceptions of commercial IBF in Kiambu County, Kenya. It 
employs a PCA to construct perception indices that are used in multiple linear regressions on a 

sample of farmers selected using a multistage sampling procedure. A sample of 310 farmers was 
used. We find chicken farmers in Kiambu County, Kenya, to have positive perceptions on 
commercial IBF. Our findings revealed favourable patterns of farmers’ perceptions of commercia l 

IBF in Kenya with regard to feed performance, social acceptability of the IBF feed, versatility of 
the feed and marketability of meat and egg from chicken raised on the novel insect-based feeds. 

Farmers’ awareness of IBF attributes, membership to groups, education, off-farm income sources 
and their wealth status were the most important drivers of their perceptions on IBF. However, it 
should be noted that these findings are context-specific and might not be applicable in countries 

with different cultural backgrounds. Future studies should explore coverage of more counties to 
improve the applicability of the results. 

Given that perceptions are based on exposure to knowledge, the study recommends that 
policy interventions by county governments in Kenya should be geared towards increasing 
farmers’ technical knowledge and ability to evaluate the performance of different animal breeds 

reared on IBF through technical trainings at group level to capitalize on peer learning. 
Interventions such as experimental demonstrations that increase farmers’ technical knowledge on 

the productivity of livestock fed on IBF are crucial in reducing farmers’ uncertainties towards 
acceptability of IBF. Public-private partnerships with resource-endowed farmers and farmer 



groups are recommended to improve knowledge sharing on IBF. Moreover, since such policy 
measure might set the backdrop for adoption of insect-based animal feeds, our findings would help 

shape the institutional, legal, regulatory, financial and economic aspects that affect farmers and 
commercial influencers. 
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Appendix A 

Table A1. Model diagnostics of the MANOVA for multivariate multiple linear regression. 

Model Diagnostic Statistic F-Value 

Wilks’ lambda 0.621 *** 5.44 

Pillai’s trace 0.416 *** 5.01 
Lawley-Hotelling trace 0.551 *** 5.86 
Roy’s largest root 0.426 *** 18.40 

Observations (n) 310  
Residual 302  

Notes: *** denotes statistical significance at the 1% level. Source: Survey Data (2020). 
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