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Abstract
The study assessed the welfare implications of adoption of post-harvest technologies among farming 
households in Ido Local Government Area of Oyo State, Nigeria. Data were collected with structured 
questionnaires from one hundred and sixty (160) farmers who were selected through random sampling 
technique. Descriptive statistics, likert scale and linear regression analysis were used in data analysis. From the 
findings, the crib, multipurpose dryer, hermetic storage and yam barn were the four major technologies 
disseminated to farmers. Yam barn ranked first (54%) because it was found to be the easiest to use followed by 
the multipurpose dryer and cribs. Hermetic storage was not popular because it was not adopted by the farmers. 
Results on the effect of the NSPRI post-harvest technologies on expenditure (as a proxy for welfare) of farmers 
showed that the use of cribs increased expenditure by ? 49,222, multipurpose dryers by ? 27,717 and yam 
barns by ? 10,552 per annum. The contributions of cribs and multipurpose dryers were significant at 1% and 
10% respectively. More use of NSPRI technologies, especially cribs and multipurpose dryers, will increase 
income and consequently the welfare of the farmers positively and significantly. 
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Introduction 
Non-ava i lab i l i ty  of  pos t -harves t  
technologies has been a major problem of 
Nigerian agriculture. This has resulted in 
colossal waste of agricultural output and 
hence considerable loss to the economy 
(Adejumo and Raji, 2007). According to 
Abba and Atiku (2013), the losses were 
mainly in maize, rice, sorghum, millet, 
cowpea, groundnuts, soya beans, yam, 
cassava, plantain and fruits. In monetary 
terms, Nigeria loses a total of ? 48 billion 
annually to post-harvest losses (Atibioke et 
al., 2012). Post-harvest losses therefore 
tend to prevent adequate supply of and 
accessibility to fresh agricultural produce 
thereby causing an increase in the price of 
such produce (Karim and Hawlader, 2005). 
Common existing local storage structures 
in Nigeria are the mud rhombus, thatched 
rhombus, underground pits, earthen pots 

and warehouse storage. Most of these 
structures have defects and as such, there is 
the need for some technical improvement 
on construction materials, elevation and 
loading/unloading facilities (Adejumo and 
Raji, 2007). In line with the need to provide 
the required technical improvement in 
storage infrastructures, the Nigerian Stored 
Products Research Institute (NSPRI) 
i n t r o d u c e d  s o m e  p o s t - h a r v e s t  
technologies. NSPRI is an institute under 
the Ministry of Agriculture of the Federal 
Government of Nigeria which is saddled 
with the responsibility of reducing post-
harvest losses in food crops through 
research and development of appropriate 
technologies (NSPRI Guide, 2000). 

The technologies disseminated to 
farmers by NSPRI include the hermetic 
storage (for household storage of grains), 
maize crib for the storage of maize cobs 



(unshelled maize), improved warehouse 
storage and inert atmosphere storage 
among others (NSPRI Guide, 2000). Maize 
is stored in cribs where drying is done by 
the natural movement of air in the crib 
while hermetic storage involves the use of 
air tight containers to store grains. 
Multipurpose dryer is used for the drying of 
peeled cassava flakes and yam barn is a 
rectangular structure made of wood and 
usually net-roofed to protect the yams 
stored from sun.

The implementation of efficient post-
harvest system in any community must 
provide equitable benefits to all those 
involved in the system. In Kwara State, 
Falola et al. (2017) found that the higher the 
level of yam storage technique used by the 
farmers, the higher the level of income of 
such farmers. Also, Ijatuyi et al. (2017) 
found positive significance between the 
adoption of chemical use in yam storage 
and the welfare of farmers in Oriire local 
government area of Oyo State. Elemasho et 
al. (2017) posited that available post-
harvest technologies should be made 
known to all farmers and there is need to 
increase smallholder farmers' access to 
effective storage technologies to improve 
income and food security (Abdoulaye et 
al., 2015). It is important that post-harvest 
procedures be given as much attention as 
production practices. The stages from 
planting until the product reaches the final 
consumers must be a mutual undertaking 
between the farmers and those who will 
handle the products after harvest as this will 
promote value addition and higher income 
thereby improving general welfare (Asfaw 
et al., 2012).

Farmers' welfare refers to anything that 
aids or promotes the well-being of the 
farmer. The indicators of welfare include 

consumption levels, access to assets and 
human  cap i t a l  (Agboola ,  2011) .  
Consumption, as a measure of welfare, 
includes basic food consumption and non-
food consumption such as education, 
housing, health care and so on. Therefore, 
this study assesses the welfare implications 
of adoption of post-harvest technologies 
introduced by NSPRI among farming 
households in Ido Local Government Area 
of Oyo State, Nigeria. The specific 
objectives are to:

(i) examine  the  pos t -ha rves t  
technologies disseminated to 
farmers

(ii) analyse farmers' perceptions of the 
use of post-harvest technologies 
and

(iii) estimate the effect of adoption of 
post-harvest technologies on 
farmers' welfare

Materials and Methods
The study was carried out in Ido Local 
Government Area of Oyo State, Nigeria 
where NSPRI had previously disseminated 
its post-harvest technologies. A random 
sampling technique was used to select 160 
farming households from ten villages in the 
study area. The selection of farmers was 
done based on size i.e. respondents were 
selected based on the population of farmers 
in each village. The selected villages were 
Akufo, Onipepeye and Budo Lagun (30 
respondents each). Others were Dada, 
Olowofela ,  Apooyin,  Ogunweide,  
Olowofela, Oderemi and Alagbaa (10 
respondents each). Descriptive statistics 
was used to examine the post-harvest 
technologies disseminated to farmers, the 
perception of farmers about the post-harvest 
technologies were analysed using the likert 
scale while multiple regression analysis was 
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used to estimate the effect of adoption of 
post-harvest technologies on consumption 
expenditure (welfare) of the farmers.

Likert Scale
The perception of farmers about the use of 
post-harvest technologies was assessed in 
two categories: ease of use and 
improvement in income. The respondents 
were to disagree, agree or strongly agree 
with the statements in the questionnaire. 
The attached weights to the responses are 
disagreed = 1, agreed = 2 and strongly 
agreed = 3.    

Calculations
The weight of each response category was 
multiplied by the frequency, summed up 
and divided by sample size.

                          =

Where W = Attached weight to each   
             response category. 

  F = Frequency of the response,                  
N  =   Number of respondents.

Decision Rule:  Any value greater than or 
equal to 2 shows that the agreement of the 
respondents to the statement is statistically 
significant (Alawode et al., 2015).

Multiple linear regressions

In estimating the effect of adoption of post-
harvest technologies on farmers' welfare, 
multiple linear regression was used: 

Y = b + b X + b X + b X + b X + b X  + 0 1 1 2 2 3 3 4 4 5 5

………… + b X  + U9 9

Likert rating      =      

Y= Consumption Expenditure (proxy for 
welfare)

X = Maize crib (yes =1. no =0)1

X =Multi-Purpose drier (yes =1. no =0)2 

X  = Yam barn (yes =1. no =0)3

X = Sex (male =1, female =0)4

X  = Age (years)5

X = Household size (number)6 

X = Ownership of farmland (owner = 1, 7 

otherwise =0)
X = Membership of farmers' group (yes =1, 8 

no = 0)
X  = Marital Status (married =1. Otherwise 9

U = Random error

Results and Discussions
Socio-economic characteristics of the 
farmers
The socio-economic characteristics of the 
farmers are presented in Table 1. The mean 
age of the respondents was 31.5 years 
(±24.4), 70% were male, 80% were 
married, the mean household size was 6 
people (±4.37), and the mean years of 
education was 12.5(±5.78), indicating that 
on the average, the farmers had secondary 
education.  Also, 63% of the respondents 
were natives, 64% belonged to farmers' 
groups, and 77% owned farmland, which 
can help the farmers to get financial or 
material help for adoption of the 
technologies. The average farm size of the 
respondents was 3.44ha, indicating small 
scale farming. 
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Table 1: Socio-economic Characteristics of Respondents 
 
Variable Frequency n=160 Percentage 
Age 
31-40 
41-50 
51-60 
>60 
Mean         31.5± (24.4) 

 
30 
60 
47 
23 

 
19 
38 
29 
14 

Sex 
Male 
Female 

 
112 
48 

 
70 
30 

Marital Status 
Married 
Single 
Widowed 
Divorced 

 
128 
14 
14 
4 

 
80 
  9 
  9 
  2 

Household size 
1-5 
6-10 
11-15 
>16 
Mean            6± (4.37) 

 
21 
94 
35 
10 

 
13 
59 
22 
  6 

Years of Education 
0 
1-6 
7-12 
=13 
Mean             12.5±(5.78)  

 
10 
63 
63 
24 

 
  6 
39 
39 
16 

Nativity 
Yes 
No 

 
101 
59 

 
63 
37 

Membership of farmers’ groups 
Yes  
No  

 
102 
  58 

 
64 
36 

Ownership of farmland 
Yes 
No 

 
128 
32 

 
77 
23 

Farm size 
0.5-2.5 
2.51-5.0 
Mean        3.44±(0.71) 

 
90 
70 

 
56 
44 
 

  Source: Field Survey, 2016 
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Post-harvest technologies disseminated 
to farmers
T h e  p o s t - h a r v e s t  t e c h n o l o g i e s  
disseminated to farmers in the rural area by 
NSPRI include crib, hermetic storage, 
multipurpose drier, and yam barn. The 
results on the post-harvest technologies are 
presented in Table 2. From the results, it 
was observed that respondents were 
engaged in using more than one post-
harvest technologies. High proportions of 
the farmers were only aware of 
multipurpose drier (61%), crib technology 
(60%) and yam barn (40%) technologies, 
but just one-tenth (10%) of the farmers 
were only aware of hermetic storage 
wi thout  adopt ing  them.  Al l  the  
technologies were adopted at different 
levels except hermetic storage which was 
not used by the farmers. Also, there was a 
high level of unawareness (90%) with 
respect to hermetic storage. Yam barn had 
the highest level of adoption (54%), 
fol lowed by cr ibs  (40%),  whi le  
multipurpose drier had the lowest level of 
adoption. The results also indicate that 
hermetic storage method was not popular 
among the post-harvest technologies 
introduced to the farmers. On the other 
hand, method of storage in yam barn was 
the most popular probably because 

   Table 2:  Post-harvest Technology Disseminated  
                   to Farmers 

Post-harvest 
technology 

Aware Adopted Unaware 

Freq. % Freq.  % Freq.  % 

Cribs 
Hermetic storage 
Multipurpose drier 
Yam barn 

96 
16 
97 
64 

60 
10 
61 
40 

64 
 0 
38 
86 

40 
 0 
24 
54 

  0 
144 
  25 
  10 

0 
90 
15 
  6 

      Source: Field Survey, 2016 *Multiple Responses 

majority of the farmers plant tuber crops.

Farmers' perception of the use of post-
harvest technologies
The analysis in this section was based on 
two perception variables; ease of use and 
economic benefits (improvement in 
income) of each of the three post-harvest 
technologies adopted by the farmers. The 
results are presented in Table 3. The Likert 
scores were obtained and they were ranked 
to show their levels of significance. The 
decision rule is that any Likert score =2 is 
statistically significant.

From the results in Table 3, all the 
responses of farmers with respect to the 3 
adopted technologies were significant, that 
is >2. Nevertheless, on the basis, of ease of 
use, yam barn ranked first (2.71), followed 
by multi-purpose drier (2.37), and cribs 
(2.28). This implies that farmers would 
likely continue the use of these technologies 
considering the levels of significance.

On the basis of improvement in income, 
all the responses, with respect to the 3 
technologies, were significant. In the same 
vein, from results in Table 3, yam barn 
ranked first (2.74), followed by multi-
purpose drier (2.58), and cribs (2.22). This 
implies that farmers had preference for yam 
barn post-harvest technology based on the 
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perception variables and likert scores. This 
is in line with the fact that farmers adopted 
yam barn technology the most (54%) as 
reflected in Table 2. 

Effect of adoption of Post-harvest 
technologies on farmers' expenditure
Table 4 shows that adoption of crib, 
multipurpose drier and yam barn post-
harvest technologies positively affect 
f a rmers '  househo ld  expend i tu re .  
Specifically, adoption of crib significantly 
increased household expenditure by 
N49,222.35 at 1%. Likewise, adoption of 
the multipurpose drier technology 
increased household expenditure by 
N27,717.47 at 10%. However, even though 
adoption of yam barn technology increased 
household expenditure by N10,552.12, the 
effect was not significant. The indication 
from these results is that adoption of the 
three storage technologies positively affect 
household expenditure and by implication, 
the welfare of the farming households. 

Also, results show that age, household 
size, ownership of farmland and 
membership of farmers' groups had 
significant effect on farmers' expenditure. 

Table 3: Farmers’ Perception of the Use of Post-harvest Technologies 
 

Perception variable  Response options  Mean  
score 

Rank  
Disagreed Agreed Strongly agreed 

Ease of use 
Cribs 
Multi-purpose dryer 
Yam barn 

 
  8 
  8 
  4 

 
20 
  8 
17 

 
36 
22 
65 

 
2.28 
2.37 
2.71 

 
3rd 
2nd 
1st 

Improvement in income 
Cribs 
Multipurpose drier 
Yam barn 

 
13 
  0 
  4 

 
24 
16 
14 

 
27 
22 
68 

 
2.22 
2.58 
2.74 

 
3rd 
2nd 
1st 

    Source: Field Survey, 2016 

Specifically, one year increase in the age of 
the farmer significantly reduces the 
expenditure by ? 1,747 at 10%. On the other 
hand, an increase in the size of the 
household by one person significantly 
increases the farmers' expenditure by 
? 10,363 at 1%. Likewise, ownership of 
farmland and membership of farmers' 
group significantly increase farmers' 
expenditure by ? 38,338 and ? 30,100 
respectively at 5% level. 

Conclusion 
From the findings of this study, farmers 
adopted crib, multipurpose dryer and yam 
barn technologies and they significantly 
found the adopted technologies easy to use 
and income improving. Also, the adoption 
of these technologies increased the 
expenditure of the farmers; showing that 
adoption of the NSPRI technologies are 
significantly welfare-improving. Even 
though farmers adopted yam barn 
technology the most, the use of crib 
technology improved farmers' welfare 
more significantly than the multipurpose 
dryer and yam barn. From the empirical 
evidence emanating from this study, NSPRI 
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Table 4: OLS Estimates of Effect of Adoption on Expenditure 
 
Variable  Coefficient p-value 

Crib 49222.35*** 
(13725.93) 

0.001 

Multipurpose drier 27717.47* 
(15944.61) 

0.085 

Yam barn 
 

10552.12 
(17623.81) 

0.551 
 

Sex 15289.75                    
(14995.39)    

0.311 
 

Age -1747.52*                     
(911.203) 

0.058 

Household size   10363.98***                  
(2101.313) 

0.000 
 

Ownership of farmland 38338.98** 
(16008.97)   

0.019 

Membership of farmers’ group        30100.79** 
(14378.21) 

0.039 
 

Marital status          5152.143    
(9734.428) 

0.598 

Source: Data Analysis, 2016       
Figures in parenthesis are the standard errors  
***, ** and * implies that variables are significant at 1%, 5% and 10% 
respectively 

technologies contributed positively to 
welfare of farmers. More farmers should be 
encouraged to adopt post-harvest 
technologies promoted under NSPRI and 
NSPRI officers should be effective in 
carrying out their extension programmes so 
as to educate farmers on the effective use of 
the technologies.

References
Abba M.U. and A.A. Atiku (2013): 

Assessment of some traditional grain 
storage structures in Mubi senatorial 
zone of Adamawa State. Education and 
Science Journal of Policy  Review and 
Curriculum Development. 3:40-45.

Adejumo B. A. and A.O. Raji (2007): 
Technical Appraisal of Grain Storage 
Systems in the Nigerian Sudan 
Savannah. Agricultural Engineering 
International: the CIGE journal. Invited 
Overview. 11:1- 4.

Agboola, W.L. (2011). Improving fish 
farming productivity towards achieving 
food  security in Osun State, Nigeria: a 
socioeconomic analysis. Annuals of 
Biologica Research. 2 (3): 62-74. 

Alawode O. O., C.O. Anyaeche, and O. 
Osunade (2015): Perception and 
Evaluation of Enterprise Systems 
Knowledge in University of Ibadan, 

th
Nigeria. In: Proceedings of the 9  

168                      Olubunmi O. Alawode



International Development Informatics 
th th

Association (IDIA). 8  to 9  November, 
2015; Double Tree Resort (Hilton), 
Nungwi, Zanzibar. Pages 434 - 449

Asfaw, S., B. Shiferaw, F. Simtowe and L. 
Lipper (2012): Impact of modern 
a g r i c u l t u r a l  t e c h n o l o g i e s  o n  
smallholder welfare: Evidence from 
Tanzania and Ethiopia, Food Policy, 
3:283–295. 

Abdoulaye T., C. Alexander, J. H. 
Ainembabazi, D. Baributsa, D. Kadjo, 
B. Moussa, O. Omotilewa, J. R. Gilbert 
and F. Shiferaw (2015): Cross-Country 
Evidence of Postharvest Loss in Sub-
SaharanAfrica: Insights from Purdue 
Improved Crop Storage (PICS). Being a 
paper  presented  a t  the  Firs t  
International Congress on Post harvest 
Loss Prevention, Oct 4-7, 2015, Rome, 
Italy.

Atibioke O.A., I. Ogunlade, A. A. Abiodun, 
B. A. Ogundele, M. A. Omodara and A. 
R. Ade (2012): Effects of Farmers 
Demographic Factors on the Adoption 
of Grain Storage Technologies 
Developed by Nigerian Stored Products 
Research Institute (NSPRI): A case 
study of selected villages in Ilorin West 
LGA of Kwara State. Research on 

Humanities and Social Sciences. 2:    
55 - 60.

Elemasho M.K., S.D.Y. Alfred, C. Aneke, 
A.J.C.Chugali and O. Ajiboye (2017): 
Factors affecting adoption of post-
harvest technologies of selected food 
crops in Rivers State, Nigeria. 
International Journal of Agricultural 
Economics and Extension ISSN 2329-
9797, 5 (5): 295-301

Falola A., M.F Salami, A.A. Bello and T.A. 
Olaoye (2017): Effect of yam storage 
techniques usage on farm income in 
Kwara State, Nigeria.  Agrosearch 
Journal, 17(1): 54–65.

Ijatuyi, E.J., K. Mabe and O.A Olusola 
(2017): Factors affecting the adoption 
of chemical use in yam storage among 
farmers in Orire local government area 
of Oyo-State, Nigeria. Taylor and 
Francis Journal of Human Ecology, 
58(1,2): 81-87.

Karim, M. A and M. N. A. Hawlader (2005): 
Drying Characteristics of Banana: 
Theoretical  Modelling and 
Experimental Validation. Journal of 
Food Engineering. 70:35 -45. 

Nigerian Stored Products Research 
Institute (NSPRI) Guide (2000): Guide 
on Post harvest handling of Maize.   
2:57 - 60.    

Welfare Implications of Adoption of Post-Harvest Technologies: The Case of Rural Farming .......         169


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

