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ABSTRACT 
 

Limited availability of improved post-harvest technologies or inappropriate use of available 
technologies leads to spoilage of food resulting to post-harvest losses. The losses contribute to 
food insecurity in the sense that availability and accessibility of food will be limited. Adoption of 
post-harvest harvest technologies boosts the agricultural sector, and has been seen as a pathway 
out of poverty and food insecurity. The study assessed the utilization of post-harvest technologies 
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among smallholder farmers in Kerio Valley Elgeyo Marakwet County, Kenya and their correlation to 
food security. The main objective of the study was to determine factors that influenced adoption of 
post-harvest technologies for both maize and mango among the farmers. A cross sectional survey 
was used to collect data using self-administered questionnaire and interview schedules on 217 
respondents. There was a significant relationship between gender (r- .264, P<0.001), age(r=.350, 
P<.05), education level(r=.956, P<.001), income(r=656, P<.001) and extension services(r=.907, 
P<.001) and adoption of post-harvest technologies. Adoption and use of improved post-harvest 
and processing technologies need to be promoted to curb post-harvest losses thus improving food 
security. In addition, there is need for intense extension services on post-harvest technologies to 
enhance awareness and adoption. 

 

 
Keywords: Adoption; agricultural technology; post-harvest losses. 
 

1. INTRODUCTION 
 
There are significant post-harvest and agro-
processing losses in the rural farming 
communities in many parts of Kenya. The losses 
are mainly attributed to the limited availability of 
efficient technologies or poor utilization of the 
technologies that are available [1, 2].  
 
This study focused on post-harvest technologies 
of mangoes and maize. For the case of 
mangoes, losses can be as high as up to 50% of 
the harvested fruits [3]. This is because mango 
processing in most parts of Kenya has not been 
taken into consideration and thus limited 
investment in agro processing and value addition 
[4]. Post-harvest technologies used during 
handling can either maintain or deteriorate the 
quality of the commodity [3]. For instance during 
harvesting of mangoes majority of farmers use 
harvesting methods such as climbing of mango 
trees, using poles and shaking of trees which 
exposes the fruits to more mechanical damages 
[5]. Storage facilities of mangoes is limited and in 
some parts of Kenya it is virtually nonexistent. 
This therefore has led to most farmers (63%) not 
storing their fruits simply because of lack of cold 
storage [5, 6]. The harvested mangoes are 
basically kept in shades as the farmers wait for 
buyers to transport the produce to the market [6]. 
Packaging materials used also contribute to post-
harvest losses, because most of the farmers use 
gunny bags and sucks as packaging materials 
instead of plastic crates and during the process 
of transit, losses are experienced due to bruises 
and compression [3]. One of the strategies to 
reduce post-harvest losses is to optimize 
handling of the product at all stages [7]. This 
could be achieved by embracing and utilizing 
post-harvest technologies available [8]. 
Agricultural technologies such as simple fruit 
harvesting tool which has a bag attached to it 

has been found to be more effective than other 
alternatives because it prevents the fruit from 
falling. In addition, processing should be done to 
utilize surplus fruits especially during the peak 
period [9]. 

 
Losses during post-harvest handling of maize     
are estimated to about 25% of the total crop 
harvested and these losses are associated to 
poor storage facilities, poor handling and limited 
agro-processing [10]. Traditional storage 
structures predisposes the commodity to various 
damages since it cannot maintain the quality of 
the produce for a long period of time [11]. 
Majority of farmers use traditional granaries and 
living rooms to store their produce [12, 13]. 
Processing activities are normally the             
frequently used methods such as milling and sun 
drying [14]. Use of metal silos and purdue bags 
reduces losses during storage compared to 
polypropylene bags [3]. Further processing such 
as milling and fortification are also essential as a 
remedy of curbing post-harvest losses [15]. Food 
loss and wastage can be minimized through 
greater investments, and wider adoption of 
improved post-harvest and agro-processing 
technologies. Adoption of these technologies and 
improving management practices can be a game 
changer in terms of national and global food 
security [16]. The current situation on post-
harvest losses and the technologies used 
necessitated the need of farmers to be exposed 
to improved post-harvest technologies of crops 
under study. The objective of this study therefore 
aimed at determining the socio-economic and 
institutional factors that influence adoption of 
these technologies. The information obtained 
would be important in providing strategies that 
should be put in place to improve the socio 
economic status of farmers thus increasing the 
rate of adoption.  
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2. METHODOLOGY  
 
2.1 Study Area  
 

The study was conducted in Kerio Valley in 
Elgeyo Marakwet County which covers a total 
area of 3029.9 km2. The County extends from 
latitude 0o 20′ to 1o 30′ to the North and longitude 
35o 0′ to 35o 45′ to the East. It borders West 
Pokot County to the North, Baringo County to the 
East, Trans Nzoia County to the Northwest and 
Uasin Gishu County to the West. It has an 
elongated shape and is wedged in between the 
Uasin Gishu Plateau on the West and the Kerio 
River on the East. The Kerio River has its source 
in the Southern highlands of the County and 
drains into Lake Turkana in the North [17]. 
 

The county is divided into three topographic 
zones: the Highlands, the Kerio Valley and the 
Escarpment. In Kerio Valley where the study was 
carried, the altitude is between 900m to 1000m 
above the sea level. The temperatures can be as 
high as 30°C during the dry season and as low 
as 17°C during the rainy season. The rainfall 
ranges between 850mm to 1000mm per annum 
thus the area along the Valley being semi-arid 
but with high production potential because of 
fertile soils. Agriculture is the main economic 
activity and a key source of livelihood for the 
people [18]. 
 

2.2 Study Design 
 

The study adopted cross sectional survey 
research design with components of action 
research. The design was suitable for the study 
since it provided information on socio-economic 
and institutional factors that influenced adoption 
of post- harvest technologies.  
 

2.3 Target population and Sample Size 
 

The target population of the study comprised of 
719 registered mango farmers who were also 
growing maize from Tambach, Soy and Arror 
wards in Kerio Valley. A total sample size of 217 
respondents were randomly selected from three 
wards of the selected sub-counties. 
 

2.4 Sample Size Determination 
 

The sample size was arrived at by considering 
the recommendation by Kombo and Tromp 
(2006) that a sample size of 10% to 30% is 
representative enough for a study population. 
The respondents were therefore randomly 
selected on the basis of 30% of the target 
population. 
 

The sample size was calculated per ward in 
every sub-county considering the number of 
registered mango farmers. Sixty six (66) 
respondents were selected form Arror, 56 from 
Tambach and 95 from Soy North making a total 
of 217 respondents. The results were obtained 
as shown. 
 

The sampled respondents were exposed to post-
harvest management methods as per their wards 
and allowed to use the methods over a period of 
three months. This was carried out at Cheptebo 
Conference Centre. The farmers were asked to 
evaluate how it felt to use various post-harvest 
techniques after the stated period of time and 
also determined the economic advantage of 
using them. The information was collected using 
a questionnaire and triangulated using a FGD.  
 
The crops under study were harvested at 
physiological maturity. For the case of mangoes, 
the respondents harvested them before they 
were fully ripe to reduce post-harvest damages 
of the fruits.  
 

The farmers were exposed to the following post-
harvest management methods. 
 

1. Simple fruit harvesting tool. This tool was 
used for harvesting mangoes and it was 
designed in a way that the picking pole had 
a bag attached to it to prevent the 
harvested fruits from falling to the ground 
and a scissor to cut the fruit such that 10-
20mm of the stalk is left on mango. The 
pole was long enough to enable picking of 
the fruits from the ground.  

2. Solar dryer. This was used for the purpose 
of preserving mangoes and maize. After 
harvesting mangoes, pre-processing of 
ripe mangoes was carried out. This 
included: sorting to obtain good quality 
fruits which were free from damages, pests 
and diseases, cleaning which was 
basically washing in clean water and 
detachment of the stalk. Peeling was done 
using a sharp knife and the seeds removed 
while the flesh was chopped into small 
pieces. The slices were dipped into hot 
water (700C) for 5 minutes to retain the 
original color. The blanched slices were 
then placed in trays to dry for a period of 8- 
12 hours depending on the thickness of the 
cut pieces. During this process flipping of 
trays was done for even drying to enhance 
moisture levels of less than 10%. The dried 
mangoes were packed in transparent 
plastic bags.  
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3. Hand driven milling machine. This was a 
processing machine which was used for 
changing maize and the dried fruits into 
suitable form that could be used for 
preparing various products such as ugali 
and porridge from maize flour and mango 
powder from dried mangoes. 

4. Maize flour fortification. Value addition 
through fortification was done to increase 
the content of essential nutrients such as 
vitamins and minerals. Maize was first 
dried, hulled precooked, dried then ground 
into flour. The flour was mix with sifted 
mango powder and ground vegetables and 
the flour mixture was packed in closed 
plastic tins which was later used to prepare 
products such as ugali. 

 

2.5 Data collection and Analysis 
 

Focus group discussion (FGDs) and interview 
schedules were used to collect qualitative data 
whereas structured questionnaires were used to 
gather quantitative data. 
 

Data was analyzed using computer SPSS, 
Version 22. Descriptive and inferential statistics 
was used. Pearson correlation coefficient and 
multiple regression procedures were used to 
establish the relationship of socio-economic and 
institutional factors influencing adoption of post-
harvest technologies. The analysis was done at a 
confidence level of 95%.  
 

2.5.1 Multiple regression 
 

Multiple regression was used to determine the 
strength of relationship between socio-economic, 
institutional factors and adoption of post-harvest 
technologies. The equation below describes how 
the dependent variable Y is related to the 
independent variables X1………Xn. 
 

Y= ᵝo+ ᵝ1 x1 + ᵝ 2x2 + ᵝ3 x3 + ᵝ4x4 +ᵝ5x5 
…………….ᵝn xn, Where; y is the dependent 
variable (post-harvest technologies) ᵝo = is the 
constant ᵝ1, ᵝ2……..ᵝ5 are the regression 
coefficients. X1, x2……. X5 are the independent 
variables.  

 

3. RESULTS AND DISCUSSION 
 
3.1 Attributes of Post-harvest 

Technologies 
 
Post-harvest technologies were discussed in 
terms of the attributes that influenced adoption 
as follows: 

 
3.1.1 Relative advantage of the post-harvest 

technologies 

 
a. Simple fruit harvesting technology 

 
The farmers were asked to determine the 
economic, social and environmental advantage 
of using the simple harvesting tool. The following 
advantages were identified; the fruit has a bag 
attached to it to prevent the fruit from falling to 
the ground thus minimizing damages. The tool 
has a scissors designed to cut the fruit off from 
its stalk and this helps to increase the fruit shelf 
life for up to one week. Compared to the 
indigenous harvesting method of caning or hitting 
the fruit with some object, this cutting process 
prevents bruises that would be formed should         
the farmer use the alternative harvesting    
method. 

 
b. Solar drying technology 

 
The farmers were asked to determine the 
economic, social and environmental advantage 
of mangoes using a solar dryer. The respondents 
were also to compare the advantages of using 
the improvised solar dryer and the open air 
drying that was used by most households. Solar 
drying machine was found to improve the 
availability of mangoes during off peak period 
and preserves the fruits and vegetables that 
would otherwise be disposed. As opposed to 
open air drying, solar dryer was faster because 
inside the dryer it is warmer than outside, less 
risk of spoilage because of the speed of drying  

 

Table 1. Sample size determination 
 

Sub- County Ward Number of registered 
mango farmers 

Sample size 

Keiyo North Tambach 185 56 

Keiyo South Soy North 315 95 

Marakwet West Arror 219 66 

Total  719 217 
Source: Sub-County Agricultural offices (2019) 
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Fig. 1. Mango harvesting tool 
 

 
 

Fig. 2 solar dryer 
 

(If the drying process is slow the fruit                        
start to ferment and the product is spoilt).                      
The product is protected against pests, rain and 
dust, it is labor saving, the product can be                       
left in the dryer overnight especially during                    
rainy season. The quality of the product is                
better in terms of nutrients, hygiene and                  
colour. 
 

c. Hand driven milling machine 
 

The farmers were asked to determine the 
economic, social and environmental                   
advantage of using the mentioned machine to 
mill dried fruits and vegetables to be used to 
fortify maize. The machine was identified to be 
having the following advantages; each                      
group of individuals will own a milling machine 
hence making it convenient to mill their product, 
it will prevent mixing of food materials which 
result when the same milling machine is shared. 
It will also save time of walking to a mill                         
and reduces the cost of milling every other                
time.  
 

d. Fortification of the cereals using fruits 
and vegetable 

 

To provide a new value chain for fruit and 
vegetables and also to improve the nutritional 

status of the vulnerable children, youth and the 
elderly, farmers were exposed to fortification of 
maize flour. The farmers were then asked to 
discuss the comparative advantages of the 
fortified maize over the traditional products. The 
discussion highlighted the following advantages; 
the fortification will make good use of the dried 
fruits and vegetables thereby opening a new 
value chain for the products. It will improve the 
nutritional level of the vulnerable members of the 
society. 
 

3.1.2 Level of compatibility of the 
technologies 

 

This was determined by the ability of the new 
post-harvest technologies to spread through the 
smallholder farmers living in Kerio Valley. The 
compatibility of the innovation would be 
measured against the existing technologies. The 
compatibility aspect will consider several factors 
including the additional cost of the innovation, 
quality of work output and disruptions of the 
social norm.  
 

a. Simple fruit harvesting technology 
 

The improved harvesting rod was more 
compatible compared to the traditional pole used 
to hit the fruits off the trees. Actually most 
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farmers (94%) indicated that they would modify 
their harvesting tool by introducing the cutting 
equipment and the bag attachment. The farmers 
however noted that the tool needed to be 
reinvented to be able to harvest pawpaw since 
the one displayed was appropriate for mangoes. 
The opening of the chute needed to be widened 
and material for the rod made stronger to 
withstand the weight of the pawpaw fruit.  
 

b. Solar drying technology 
 

This technology was compared to open air drying 
which cost absolutely nothing compared to this 
technology. All farmers (100%) agreed that 
despite having several advantages over the open 
air drying, the technology would be hard to adopt 
since it required more capital investment. 
 

c. Hand driven milling machine 
 

The milling machine was found to be compatible 
but would introduce some economic disruptions 
in the social system. This means that the farmers 
would abandon the commercial mills for the hand 
driven machine. The farmers (87%) argued that 
the investment cost for the hand mill made no 
economic sense since it was selling at a very 
high cost to the family. For the farmers to adopt 
this technology they would require subsidies. 
 

d. Fortification of the cereals using fruits 
and vegetable 

 

This method of preservation was compatible 
since it introduced a better use for surplus fruits 
and vegetables. Apart from the labour required to 
chop the fruits, 92 percent of the farmers 
considered the technology more viable to their 
social and environmental situation. 
 

3.1.3 Level of complexity of the post-harvest 
technologies 

 

The farmers were also asked to determine the 
level of complexity of the technologies where 

they were to give their perception on the degree 
of complexity of the technologies and the results 
were as follows. 

 
Depending on the ease of a technology to be 
understood and used, each technology was rated 
in a five Likert scale. From Table 2 above, a 
majority of farmers (94%) indicated that the fruit 
harvesting rod was lowly complex since it was a 
modification of what they had been using. This 
therefore implied that they would easily adopt the 
technology. Six percent (6%) of the farmers 
indicated that the harvesting tool was complex. 
On the solar drying machine, 4 percent of the 
farmers rated that the machine would be 
moderately complex, 8 percent indicated that the 
machine would be complex and a majority (88%) 
indicated that the solar drying machine would be 
lowly complex to use. The hand driven milling 
machine was also rated and 89 percent of the 
farmers indicated that the machine would be 
lowly complex therefore more easily to be 
adopted whereas 11 percent indicated it has 
complex. Finally on value addition of cereals 
through fortification of fruits and vegetables, 19 
percent indicated that the technology would be 
moderately complex, 12 percent complex and 69 
percent indicated that it would be lowly complex. 
Most of the farmers rated the technologies has 
lowly complex thus implying that they were likely 
to adopt them, however other traits of the              
same technologies would also influence its 
adoption. 

 
3.2 Socio-economic and Institutional 

Characteristics of the Respondents 
 
The distribution of the mentioned factors were 
determined and their percentages calculated 
based on the farmer’s response on likeability of 
the factors to influence adoption of post-harvest 
technologies of maize and mango. The results 
were summarized in Table 3. 

 
Table 2. Level of complexity of post-harvest technologies 

 

Post-harvest 
technologies 

N VHC% HC% MC% C% LC% 

Harvesting rod 217 0 0 0 (13)6 (204)94 
Solar dryer 217 0 0 (9)4 (18)8 (191)88 
Hand milling 
machine 

217 0 0 0 (24)11 (193)89 

Fortification of 
cereals 

217 0 0 (42)19 (26)12 (149)69 

N=217, key; VHC=very highly complex; HC= highly complex; MC= moderately complex; C= complex; LC= lowly 
complex 
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The majority (154; 71%) of the respondents were 
in the age bracket of 25-45 years. Seventeen 
percent (17%) between 45-55 years and 12 
percent above 55 years. On their response in 
regard to likeability of age to influence adoption 
of post-harvest technologies, 36% of the 
respondents strongly agreed, 37 percent agreed, 
10 percent were undecided whereas 9 ad 8 
percent disagree and strongly disagree 
respectively. Fifty six (56) percent of the young 
respondents (age 25-35 years) strongly agreed 
that age influenced adoption of post-harvest 
technologies. 

 
On gender distribution, 157 (72%) of the 
respondents were male whereas 60 (28%) were 
female. On the influence of gender on adoption, 
24 percent of the farmers strongly agreed, 16 
percent agreed, 11 percent were undecided 
whereas 22 and 27 percent disagreed and 
strongly disagreed respectively on gender 
likeability to influenced adoption.  

 
The respondents were also asked to indicate 
their education level. A majority 84(39%) had 
primary level of education, 80(37%) had 
secondary education and 53(24%) had tertiary 
level of education. Further on the education level, 
41 percent of the respondents strongly agreed on 
influence of education on adoption, 31 percent 
agreed, 14 percent were undecided whereas 11 

and 3 percent disagreed and strongly disagreed 
respectively on the same. 
 

On income levels, majority of the respondents 
(84%) strongly agreed, (11%) agreed, none was 
undecided whereas 2 percent disagreed and 3 
percent strongly disagreed that income level 
would influence adoption of post-harvest 
technology. On extension services, 46 percent of 
the respondents strongly agreed, 40 percent 
agreed, 4 percent were undecided, 6 percent 
disagreed whereas 4 percent strongly disagreed 
on influence of extension services on adoption.  
 

Furthermore, multiple regression analysis was 
computed to check whether there was a 
significant relationship among the factors and 
adoption of post-harvest technologies. The 
results were presented in Table 4. 
 

From the results tabulated, coefficient of 
determination (R2) indicated that 94.4% of the 
variation in adoption of post-harvest technologies 
would be predicted from the independent 
variables (gender, age, education level, and 
income and extension services). In addition, it 
was indicated that the contribution of the 
independent variables were significant (F (5, 
211) = 714.932, P<.001). This showed that the 
model was significant and therefore the 
independent variables reliably predicted the 
dependent variable. 

 
Table 3. Respondent’s socio-economic and institutional factors on adoption of post-harvest 

technologies 
 

Variable N SA% A% U% D% SD% 

Age 

25-35 77 (43)56 (23)30 (8)10 (3)4 0 

36-45 77 (18)23 (27)35 (10)13 (16)21 (6)8 

46-55 36 (14)39 (11)31 (4)11 0 (7)19 

Above 55 

Total  

27 

217 

(3)11 

(78)36 

(20)74 

(80)37 

0 

(22)10 

0 

(20)9 

(4)15 

(17)8 

Gender 

Male 157 (29)18 (25)16 (15)10 (40)25 (48)31 

Female 60 (23)38 (10)17 (10)17 (7)11 (10)17 

Education level 

primary 84 (35)42 (24)29 (7)8 (11)13 (7)8 

secondary 80 (26)33 (25)31 (17)21 (12)15 0 

Tertiary 

Total 

53 

217 

(27)51 

(89)41 

(19)36 

(67)31 

(7)13 

(31)14 

0 

(23)11 

0 

(7)3 

Income 217 (182)84 (24)11 0 (4)2 (5)3 

Extension 
services 

217 (100)46 (87)40 (8)4 (13)6 (9)4 

N=217, key; SA=strongly agree; A= agree; U= undecided; D= disagree; SD= strongly disagree 
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Table 4. Multiple regression analysis of socio- economic factors on adoption of post-harvest 
technologies 

 

Model (n=217) R square Beta t- value Sign  Pearson’s 
correlation 

Dependent variable 

Post-harvest 
technologies 

     

Constant   -5.329 .000 1.000 

Gender  -.143 -8.623 .000 -.246** 

Age  .051 2.983 .003 .350** 

Education level  .707 16.342 .000 .953** 

Income level  .105 4.736 .000 .656** 

Extension services  .161 3.488 .001 .907** 

R2 squared 0.944     
F (5,211) =714.932 P<.001 Adjusted R2 =0.943 

 
To further know the extent to which each 
independent variables could contribute towards 
the dependent variable, multiple regression 
equation was defined as per the variables of the 
study as follows: Y= post-harvest technologies; 
x1 = gender; x2 = age; x3 = education level; x4 = 
income level; x5 = extension services. This 
definition was substituted in the multiple 
regression equation and was given as: y = 5.327-
0.143x1+0.051x2+0.707x3+0.105x4+0.161x5. This 
was further discussed as follows: 
 
Gender, age, education level, income and 
availability of extension services significantly 
influenced the adoption of post-harvest 
technologies. Results on gender distribution 
shows that seventy two (72%) of the respondents 
were male while 28 percent were female. This 
indicated that majority of the households were 
male headed. Gender significantly and negatively 
influenced the adoption of post-harvest 
technologies (r= -.264, P<.001). This could mean 
that there was weak correlation between gender 
and adoption of technologies. In this study both 
male and female respondents were involved in 
farming activities meaning that irrespective of the 
gender farmers were willing and ready to 
embrace new post-harvest technologies to safe 
their production and improve their livelihoods 
since all farmers in the study area underwent the 
same problem of post-harvest losses.  

 
Age had a positively significant influence on the 
adoption of post-harvest technologies (r=.350, 
P<.05). Younger farmers have been taken to be 
more willing to adopt the technologies than the 
older farmers. This therefore could be associated 
to older farmers being more conservative and 
greatly risk averse to new technologies whereas 
younger farmers can easily be convinced, 
perceived to be optimistic and curious to try a 
technology expecting changes on regard to their 
agricultural productivity [19, 20, 21]. However, 
this perception was contrary to the current study 
considering the relationship between age and 
education level. There was significant correlation 
between age and education                                 
(r=.307. P<.001).This was presented in the    
Table 5. 
 
Based on the results above, it was concluded 
that despite of age category, education level was 
considered as one factor that would influence 
farmers to adopt new technologies. Majority of 
the respondents were in the age bracket of 25- 
45 years. This therefore meant that young 
farmers were interested in farming and in regard 
to their level of education, those with high 
education level would probably embrace and 
take up new post-harvest technologies. 

 
Table 5. Relationship between education level and age of respondents 

 

 Value (r) Sig.(2 tailed) 

Pearson’s correlation .307 .000 

spearman’s rho .346 .000 
P<.05 
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Education had a positive significant influence on 
adoption of post-harvest technology (r=.953, 
P<.001). This is because higher education level 
has been taken to increase farmers’ ability to 
obtain, process and use information relevant to 
adoption of a new technology. Formal or informal 
education greatly supply farmers with important 
information and skills on production, 
management and marketing. Moreover, higher 
education influences farmers’ attitude and 
decision hence making them more open, rational 
and able to analyze the benefits of the 
technology. This eases introduction and entry of 
a new technology which will ultimately influence 
adoption process. The results supported the 
findings of [22, 20, and 23]. 
 
Income levels(r= .656, P<.001) and availability of 
extension services (r= .907, P<.001) significantly 
and positively influenced the adoption of post-
harvest technologies. This could be associated to 
the fact that increased in income levels increases 
the likeability of an individual to easily try a 
technology because of their ability to meet the 
technology cost requirement. In addition, off-farm 
income greatly influence technology uptake since 
it gives farmers an extra income source to 
acquire productivity inputs and meet the cost of 
production. Income level of a farmer has been 
associated to the cost of a technology. This is 
based on the net gain to a farmer from adopting 
a technology and the cost of production in the 
sense that more affordable and productive 
technology will be easily adopted than a high 
cost technology with more relative advantage 
than the existing one. The results supported the 
study by [20]. 
 
Availability of extension services also influenced 
adoption because access to information enables 
the farmers to learn the existence as well as the 
effective use of a technology thus reducing 
uncertainty about technology’s performance. 
Moreover, extension services can counteract the 
negative effect of lack of formal education of 
farmers which may hinder technology adoption. 
Farmers get a lot of information regarding 
production, processing and marketing from 
extension services and also through a farmer to 
farmer network. This results concurred with that 
of [22, 24, and 19].  
 

4. CONCLUSION AND RECOMMENDA-
TION 

 

The findings revealed that socio- economic and 
institutional factors had influence on adoption of 

post-harvest technologies. This therefore 
suggests that agricultural information awareness 
and specifically capacitating farmers on post-
harvest management should be enhanced in 
order to curb post-harvest losses. Farmers 
should be equipped with the basic knowledge on 
post-harvest handling and extension services 
should be prioritized since this could greatly 
persuade farmers to embrace and try new 
technologies.  
 

CONSENT  
 
As per international standard or university 
standard, respondents’ written consent has been 
collected and preserved by the author(s). 
 

ACKNOWLEDGEMENT 
 
Accomplishment of this work has been achieved 
as a result of tireless efforts of a number of 
professionals. I am indebted to Dr. Adede, Dr. 
Bunyatta, Prof. Mugalavai and Prof. Onkware for 
their support, guidance, encouragement and 
valuable suggestions which led to successful 
completion of this work. Secondly I would like to 
thank Kisii University and all my lecturers who 
contributed to building up this work from the 
beginning, may God bless you abundantly. I 
would also like to extend my sincere gratitude to 
African Development Bank (ABD) for financial 
support in my research. Lastly am thankful to the 
entire region of Kerio Valley and the farmers who 
committed themselves in the process of data 
collection. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Godfray HCJ, Beddington JR, Crute IR. 
Food security; The Challenge of Feeding 9 
Billion People. Science. 2010; 327:812–
818. 

2. Parfitt J, Barthel M, Macnaughton S. Food 
waste within food supply chains : 
quantification and potential for change to 
2050. 2010; 3065–3081.  

Available:https://doi.org/10.1098/rstb.2010.
0126 

3. Kimiywe J. Conference on “Food and 
nutrition security in Africa : New challenges 
and opportunities for sustainability” Food 

https://doi.org/10.1098/rstb.2010.0126
https://doi.org/10.1098/rstb.2010.0126


 
 
 
 

Chepwambok et al.; JEAI, 43(5): 17-27, 2021; Article no.JEAI.69690 
 

 

 
26 

 

and nutrition security : challenges of post-
harvest handling in Kenya Proceedings                
of the Nutrition Society. 2015;                     
487–495.  

Available:https://doi.org/10.1017/S002966
5115002414 

4. Mulinge WK. Grafted mangoes enhances 
smallholder farmers’ livelihoods in 
Matinyani Division, Kitui County. 2015; 
5(16):60–65. 

5. Korir MK, Mtwiwa U, Kituu GM, Sila DN. 
Assessment of postharvest challenges of 
mango fruits in Upper Athi River Basin, 
Kenya. 2013; 40-45. 

6. Msabeni A, Muchai D, Masinde G, Matoke 
S, Gathaara V. Sweetening the mango: 
Strengthening the value chain. An Analysis 
of the organizational linkages along and 
within the mango value chian in Mbeere 
District, Eastern Province, Kenya. Working 
Document Series. 2010; 136.  

7. Kitinoja L, Saran SS, Roy SK, Kader AA. 
Post harvest technology for developing 
countries: Challenges and opportunities in 
research; Outreach and Advocacy. 2011; 
597-603.  

DOI: 10.1002/jsfa.4295  

8. Mwangi M, Kariuki S. Factor’s determining 
adoption of new agricultural technology by 
smallholder farmers in Developing 
Countries. Journal of Economics and 
Sustainable Development. 2015; 6(5):208-
216. 

9. Gathambiri CW, Gitonga JG, Kamau M, 
Njunguna JK, Kiiru SN, Muchui MN, 
Gatambia EK, Muchira DK. Assessmet of 
potential and limitation of postharvest 
value addition of mango fruits in Eastern 
Province: A Case study in Mbeere and 
Embu Districts. 12th KARI Biennial 
Scientific Conference proceedings. 2010; 
563-566. 

10. Nyambo BT. Post-harvest maize and 
sorghum grain losses in traditional and 
improved stores in South Nyanza District, 
Kenya: International Journal of Pest 
Management. 2013; 39:181–187. 

11. Dudi JA. Assessment of post harvest grain 
management operations and their effects 
on food security of smallholder households 
in Kisumu County, Kenya; 2014. 

12. Macharia I, Mutungi C, Affognon H. 
Postharvest losses in Africa. Analytical 
review and synthesis : The case of Kenya; 
2012.  

Available:www..researchgate.net/publicatio
n/285594327 

13. Bett C, Nguyo R. Postharvest storage 
practices and techniques used by farmers 
in Eastern and Central Kenya. Journal of 
African crop science society. 2007; 
8:1023-1227. 

14. World Bank. Missing food. The case of 
post-harvest grain losses in Sub-Saharan 
Africa. Washington, DC; the World Bank; 
2011. 

15. Mada DA, Hussaini DI, Medugu AI, Adams 
IG. Study on impact of post-harvest losses 
and post-harvest technology in Ganye 
Southern Adamawa State- Nigeria. Global 
Journal of Science Frontier Research; 
2014. 

16. IFPRI. Feeding the world: Sustainable 
agriculture innovation in the 21st century. 
RIO +20; 2015. 

17. Kenya National Bureau of Statistics. 
Ministry of planning, national development 
and vision 2030; 2019. 

18. County Government of Elgeyo Marakwet. 
County Integrated Development Plan 2013 
– 2017. 2013; 296.  

19. Abbeam GD, Bosiako JA, Ehiakpor D, 
Mabe F. Adoption of improved maize 
variety among farm households in the 
northern region of Ghana. 2017;5:1416896  

Available:https://doi.org/10.1080/23322039
.2017.1416896 

20. Kibet N, Obare GA, Lagat JK. The role of 
extraneous incentives and drivers in farm 
enterprise diversification: A study of 
passion-fruit (Passiflora edulis) uptake in 
Uasin-Gishu County, Kenya. Asian Journal 
of Agricultural Science. 2011; 3(5):358-
365. 

21. Kibet N, Obare GA, Lagat JK. The role of 
extraneous incentives and drivers in farm 
enterprise diversification: A study of 
passion-fruit (Passiflora edulis) uptake in 
uasin-gishu County, Kenya. Asian Journal 
of Agricultural Science. 2011; 3(5):358-
365. 

22. Okunlola J, Aludare A, Akinwalere B. 
Adoption of new technologies by fish 
farmers in Akure, Ondo state Nigeria. 
Journal of Agricultural Technology. 2011; 
7(6):1539-1548. 

23. Obayelu AE, Ajayi OD, Oluwalana E, 
Ogunmola O. What does literature say 
about the determinants of adoption of 
agricultural technologies by smallholder 

https://doi.org/10.1017/S0029665115002414
https://doi.org/10.1017/S0029665115002414
https://doi.org/10.1080/23322039.2017.1416896
https://doi.org/10.1080/23322039.2017.1416896


 
 
 
 

Chepwambok et al.; JEAI, 43(5): 17-27, 2021; Article no.JEAI.69690 
 

 

 
27 

 

farmers. Agricultural Journal for Research 
and Technology; 2017. ISSN: 2471-6774.  

DOI: 10:19080/ARTOA/2017.06.555676 

24. Silva KNN, Broekel T. Factors constraining 
farmers' adoption of new agricultural 

technology programme in Hambantota 
district in Sri Lanka: Perceptions of 
agriculture extension officers. International 
Conference on Business Management; 
2016. 

_________________________________________________________________________________ 
© 2021 Chepwambok et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited. 

 
 
 

 

 

 

 

 

  
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/69690 

View publication statsView publication stats

http://creativecommons.org/licenses/by/4.0
https://www.researchgate.net/publication/353143330

