
Midamba, Dick Chune; Kizito, Ogei

Article

Determinants of access to trainings on post – harvest loss
management among maize farmers in Uganda: a binary
logistic regression approach

Cogent Economics & Finance

Provided in Cooperation with:
Taylor & Francis Group

Suggested Citation: Midamba, Dick Chune; Kizito, Ogei (2022) : Determinants of access to trainings
on post – harvest loss management among maize farmers in Uganda: a binary logistic regression
approach, Cogent Economics & Finance, ISSN 2332-2039, Taylor & Francis, Abingdon, Vol. 10, Iss. 1,
pp. 1-17,
https://doi.org/10.1080/23322039.2022.2148359

This Version is available at:
https://hdl.handle.net/10419/303873

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

  https://creativecommons.org/licenses/by/4.0/

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1080/23322039.2022.2148359%0A
https://hdl.handle.net/10419/303873
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


Cogent Economics & Finance

ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/oaef20

Determinants of access to trainings on post –
harvest loss management among maize farmers in
Uganda: a binary logistic regression approach

Dick Chune Midamba & Ogei Kizito

To cite this article: Dick Chune Midamba & Ogei Kizito (2022) Determinants of access
to trainings on post – harvest loss management among maize farmers in Uganda: a
binary logistic regression approach, Cogent Economics & Finance, 10:1, 2148359, DOI:
10.1080/23322039.2022.2148359

To link to this article:  https://doi.org/10.1080/23322039.2022.2148359

© 2022 The Author(s). This open access
article is distributed under a Creative
Commons Attribution (CC-BY) 4.0 license.

Published online: 22 Nov 2022.

Submit your article to this journal 

Article views: 2104

View related articles 

View Crossmark data

Citing articles: 1 View citing articles 

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=oaef20

https://www.tandfonline.com/journals/oaef20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23322039.2022.2148359
https://doi.org/10.1080/23322039.2022.2148359
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2022.2148359?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2022.2148359?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2022.2148359&domain=pdf&date_stamp=22%20Nov%202022
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2022.2148359&domain=pdf&date_stamp=22%20Nov%202022
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2022.2148359?src=pdf
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2022.2148359?src=pdf
https://www.tandfonline.com/action/journalInformation?journalCode=oaef20


GENERAL & APPLIED ECONOMICS | RESEARCH ARTICLE

Determinants of access to trainings on  
post – harvest loss management among maize 
farmers in Uganda: a binary logistic regression 
approach
Dick Chune Midamba1* and Ogei Kizito1

Abstract:  Post-harvest losses (PHL) reported in maize production put Sub-Saharan 
African countries at higher risks of food insecurity. Recent studies reported that 
higher percentage of PHLs occur during the production stage when farmers are in 
full control of the crop, suggesting that farmers are not equipped with PHL man-
agement skills. This study therefore aimed at assessing the determinants of access 
to trainings on PHL management among maize farmers in Uganda. Primary data 
were drawn from 246 randomly sampled farmers in Alebtong District followed by 
Binary logit analysis. The results depicted that majority of the farmers (58%) did not 
have access to PHL management trainings. However, those who had access sourced 
it from extension workers (40.65%), farmers’ groups (22.76%) and farmer-to-farmer 
trainings (12.20%). The main barriers limiting access to the trainings were una-
wareness of the PHL trainings and inaccessibility of the training centers. Farm size, 
group membership, maize output and marital status had positive effect on farmers’ 
access to PHL management trainings while farm location, and distance to the 
training centers had a negative effect on access to PHL management trainings. 
Based on the findings, there is need for public sensitization on the benefits of the 
PHL trainings, farmers should also be motivated to join farmer-based groups and 
association where they would learn more about the PHL trainings. In addition, the 
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government should open more training centers and employ more training agents so 
that many farmers can be reached and trained on how to handle and mitigate PHLs 
in maize.

Subjects: Applied Mathematics; Statistics & Probability; Statistics for Social Sciences 

Keywords: Post – harvest losses; training; maize; binary logit; Uganda

1. Background
The growing population in Uganda, a low-income country in East Africa, calls for advanced 
investment in agriculture not only provide to food for the population but also to boost the 
economic development of this country in order to propel it to a middle-income country (MAAIF,  
2016; Shively & Hao, 2012). Having sustainable climatic conditions and fertile soils in different 
areas, this country has the potential, which has not been fully utilized, to produce both food and 
cash crops (MAAIF, 2017; Mwaura & Adong, 2016). While food crops play a major role in ensuring 
that her citizens have adequate food, cash crops on the other hand are tasked with income 
generation and economic development roles (Shively & Hao, 2012).

The government of Uganda encourages smallholder farmers to produce maize since it is a 
multipurpose crop which serves as both food security and income generation (MAAIF, 2020). 
Many Ugandans depend on maize as one of their staple foods among other crops such as cassava, 
sweet potatoes, beans and matoke (Midamba, 2022). Being a staple food, this crop dominates 
almost all the regions in Uganda and grown by more than 55% of the households (MAAIF, 2017,  
2020). Annually, Uganda produces approximately 3.4 million metric tons of maize (FAO, 2018; 
UBOS, 2018a).

Despite the significant benefits maize to Ugandan economy in terms of household food security 
and economic development, this crop suffers from post-harvest losses (PHLs). According to Shee et 
al. (2019), PHLs in maize occurs during harvesting, dehusking transporting to their homes, drying, 
shelling, storage, milling and selling. Shee et al. (2019) further noted that a higher percentage of 
PHLs occur from harvesting to shelling when the farmer is in full control of maize. Abass et al. 
(2014) confirmed that indeed PHLs in maize production occur in the field, during processing and 
during maize storage. Moreover, Yeshiwas and Tadele (2021) on the other hand illustrated that 
transportation and storage of crops are the major loopholes to PHLs due to the invasion by storage 
pests such as weevils. Debebe (2022) noted that 64% of the farmers in Ethiopia suffered the 
problems of PHLs among different crops with a higher loss when the crops are in the fields. Sugri et 
al. (2021) reported that PHLs occur mostly in cow peas, groundnuts and maize in Ghana with 
groundnuts recording a higher percentage of PHL during the production stage. Kumar and 
Underhill (2019) present a PHL ranging between 26.1 to 27.6% among tomato farmers in Fiji 
Islands, also when the crops are with the farmers. Arah et al. (2015) present that PHLs in tomatoes 
occurs during the pre-harvesting activities when the crops are in full control of the smallholder 
farmers. The above studies clearly reveal that PHLs is not only evident in maize but also in other 
crops.

The findings of these studies suggest that farmers may not be handling their crops appropriately and 
thus contributing to PHLs among different crops. The poor handling of crops by the farmers may be 
attributed to lack of PHL management skills among the farmers. This is evident in the study of Abass et al. 
(2014), who confirmed that majority of smallholder farmers lack the skills to reduce PHLs for their crops 
and thus a reason for the crop loss when it is in the hands of the farmers. However, one of the major 
proposed solutions to reducing PHLs is training farmers on the ways of controlling, managing and 
adoption strategies that help in reducing PHLs. Furthermore, from Abass et al. (2014) findings’ that 
farmers lack inadequate skills to reduce PHLs, it is clearly evident that the government of Sub-Saharan 
African countries should invest in farmers’ trainings and demonstrations aiming at equipping them with 
practical skills for PHL management. Similarly, Shee et al. (2019) noted that formal trainings and field 

Midamba & Kizito, Cogent Economics & Finance (2022), 10: 2148359                                                                                                                                
https://doi.org/10.1080/23322039.2022.2148359

Page 2 of 17



demonstrations on PHL are highly desirable in order to reduce PHLs. Moreover, Dzanku and Osei (2018) 
observed that farmers’ trainings and follow ups on PHLs are the significant ways of reducing PHLs in Sub- 
Saharan Africa.

However, trainings on PHL management require empirical studies that explain the character-
istics of the farmers, level of access to the PHL trainings, barriers limiting access to the trainings 
and the determinants of access to PHL management trainings. Existing literature such as Abass et 
al. (2014), Amanullah et al. (2020), Arah et al. (2015), Debebe (2022), Shee et al. (2019), and 
Yeshiwas and Tadele (2021) focus on the socio-economic factors affecting PHLs but fail to clearly 
point out the determinants of access to trainings on PHL management among farmers as one of 
the solutions to curbing PHLs in crops. Therefore, the contribution and novelty of this study is that, 
unlike existing literature which only focus on the determinants of PHLs such as (Abass et al., 2014; 
Amanullah et al., 2020; Arah et al., 2015; Debebe, 2022; Shee et al., 2019; Yeshiwas & Tadele,  
2021), the study provides results on the frequency of farmers with access to PHL management 
trainings, barriers of access to PHL trainings as well as the socio-economic determinants of access 
to trainings on PHL management as a way of mitigating PHLs in maize production. In addition, the 
paper contributes to the policy measures to reduce PHL in maize production by providing policy 
recommendations to be implemented by the various institutions.

2. Literature review

2.1. Sources and impacts of post-harvest losses in crops
The negative effects of loss of part of or the whole crop reduces both the quality and quantity of 
the crop as well as rendering it unsafe for both human and animal consumption. In order to deeply 
understand the origin of PHLs in crops, past studies have tried to research on the sources of PHLs 
among different crops.

A study done by Shee et al. (2019) on the determinants of PHLs in maize and sweet potatoes 
reported that PHLs mainly occur during the harvesting, dehusking, transportation and storage, 
resulting into reduction in both quality and quantity of the crop. Similarly, Arah et al. (2015) 
reported that PHLs are associated with the farm activities conducted by the farmers prior to and 
after harvesting. They presented that pre-harvesting factors such as fertilizer application, pruning, 
maturity stage, irrigation, cultivation types are associated with the PHLs in tomato production. On 
the other hand, post-harvesting factors such as temperature, relative humidity, combination 
gases, physical handling and post-harvest chemical application contributes to PHLs in tomatoes.

Similarly, Yahaya and Mardiyya (2019) conducted a review study to determine the sources of PHLs 
in fruits and vegetables. Their findings indicated that PHLs are caused by mechanical damage which 
occurs when the crops are not well handled; microbial factors which are attributed to bacterial and 
fungal attack resulting into rotting, reducing the quality and quantity of the crop; and environmental 
factors such as climatic change resulting into high or low temperature and humidity.

On the impacts of PHLs in crops, Ismail and Changalima (2019) noted that if PHLs in maize are 
controlled, farmers would increase their income, implying that PHLs reduces the level of income to 
the farmers. A review study conducted by Bekele (2021) indicates that one of the catastrophic 
impacts of PHLs in crops is food insecurity. They observed that excess PHLs puts Sub-Saharan 
Africa into dire levels of food insecurity. Similarly, Affognon et al. (2015) reported that household 
food security in African can be boosted by controlling PHLs in crop produce.

In conclusion, the above studies reported that the impacts of PHLs include food and nutritional 
insecurity as well and reducing income among farmers. They also noted that PHLs in crops is 
attributed to both human and climatic factors. While climatic factors cannot be easily dealt with 
especially in East Africa, human factors can be mitigated through training farmers on how to 
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handle PHLs. Thus, the study seeks to understand the determinants of access to trainings on PHLs 
among maize farmers in Uganda in order to inform policy makers on how to control PHLs.

2.2. Determinants of access to trainings among farmers
Food security and economic development in Sub-Saharan African depend on agricultural produc-
tion (FAO, 2002). When farmers intensively invest in agriculture, they help in reducing food crisis as 
well as helping the government in boosting economic development. While the world is still healing 
from the impacts of Covid-19 as well as the Russia -Ukraine war on agriculture (Ouko et al., 2020), 
especially on SSA countries, there is need to preserve what is already produced by the farmers to 
boost food security. This is achieved when farmers reduce the rate of PHLs in crops. Yang et al. 
(2021) noted that in order to reduce the rate of PHLs in crops, farmer-based trainings on how to 
mitigate PHLs is highly desirable. A study by Manzoor et al. (2020) on the training needs and gaps 
among the farmers revealed that majority of the farmers are in dire need of PHL trainings in order 
to preserve their produce. However, to achieve this, having an understanding of the determinants 
of access to such trainings among the farmers is highly recommended.

A study by Alemu (2021), which mainly aimed at unfolding the socio-economic determinants of 
trainings participation by farmers, reported that education increases the rate of farmers’ access 
and participation in training programs. They attributed this to the fact that as farmers spend more 
years in school, they increase their level of awareness on the benefits of training program son 
agricultural productivity. As such, they recommended strengthening of adult literacy programs to 
increase the literacy levels among the farmers.

Adeyanju et al. (2021) conducted a study to determine the factors affecting post-harvest 
management strategies which includes trainings in Northern Ghana. Their findings clearly depicted 
that variables such as education and volume of farm output were positively related to manage-
ment of PHLs. They also reported a negative effect of family size, age, distance to the capital city 
on PHL management strategies.

In order to formulate policies that improve access to trainings on agro-processing, Mthombeni et 
al. (2022) carried out a study on 307 smallholder crop farmers in South Africa. Their findings 
indicated that as the level of farming experience increases, the rate of access to the trainings also 
increases. Specifically, they reported that highly experienced farmers had 2.7% higher chances of 
access to trainings than their fellows who had less years of experience. This was attributed to the 
increased knowledge, skills and awareness available to the experienced farmers than the non— 
experienced counterparts.

A recent study by Adeyanju et al. (2021) reported that age, years spent in school, extension 
contact and location were the major factors which positively contributed to the participation in 
training program among the youths. They also noted that gender and household size significantly 
reduced the level of youth participation in agricultural training programs.

In conclusion, the reviewed literature depicts that different socio-economic factors affect access 
to trainings among the farmers. The reviewed literature also revealed that the studies were done 
in different areas. These areas have difference in governance, policies, farming methods, climatic 
conditions among others. As such a policy which works in Africa may not necessarily apply to other 
continents. This, therefore, calls for more empirical studies on determinants of farmers’ access to 
PHL management trainings in order to formulate specific policies for specific regions. In addition, 
this study was propelled by the varied results presented in the related literature. Finally, PHLs have 
been widely researched on especially on the determinants of PHLs in crops. However, there are 
limited studies on the determinants of access to trainings on PHL management as a strategy of 
mitigating PHLs. In order to bridge the gap in the literature, the study determined the frequency of 
farmers who could access the trainings, characterized those with and without access to the PHL 
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trainings and finally finalized by presenting the determinants of access to PHL trainings among 
maize farmers in Uganda.

2.3. Methods for measuring access to trainings on PHL management
Researchers such as Abdallah and Abdul-Rahaman (2019 Ainab (2019), Atsbeha and Gebre (2021), 
Saqib et al. (2018), Midamba et al. (2022), Mohamed and Temu (2008), and Ojo et al. (2012) have 
categorized the term “Access” under binary variables. They have also explained that binary 
variables normally take the values of 0 and 1 for the farmers who have access and their counter-
parts who do not have access to agricultural trainings.

In cases where the dependent variables are binary or dichotomous in nature, two methods are 
available in the literature to explain the relationship and magnitude between the binary dependent 
variable and the hypothesized socio-economic variables or determinants such as age, gender, 
household size, farm size, market distance, education, farming experience, among others. These 
methods include Binary logistic regression model (Adeyanju et al., 2021; Alemu, 2021; Atube et al.,  
2021; Nahayo et al., 2017; Njenga et al., 2021; Ojo et al., 2012; Okeyo et al., 2020) and Probit 
regression models (Asante et al., 2011; Baird et al., 2003; Bonabana-Wabbi et al., 2016; Martey et 
al., 2014; Tolno et al., 2015). While the two models are similar in many ways, Binary logistic 
regression model has an advantage over the Probit model since it predicts the outcome much 
better than the Probit model (Jose et al., 2020). Similarly, Greene and Hensher (2010), the other 
advantage of Binary logit over Probit model due to the computational complexity which arises 
when there is lack of a closed form for the normal cumulative density function of which the probit 
model is based.

2.4. Conceptual framework
The conceptual framework presented in Figure 1 below describes the causal relationship between 
the explained and the explanatory variables. It depicts that a farmer would choose to attend or 
access trainings on PHL management if he perceives such trainings as beneficial to him. From the 
conceptual framework below, the study considers farmers’ related factors such as family size, 
education, farming experience, marital status, gender of the household head and distance to the 

Farmers’ factors 
Family size 
Education 
Farming experience 
Marital status 
Gender of the HH  
Distance to the 
training centers 

Farm factors 
Farm size 
Farm location 
Maize output  

Institutional factor 
Group membership 

Perceived 
Benefits of the 

PHL 
management 

training 

Access to 
Training on PHL 

management 

Figure 1. Conceptual 
framework.
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training centers (Adeyanju et al., 2021; Mthombeni et al., 2022). Similarly, the considered farm 
related factors include farm size, farm location and maize output (Adeyanju et al., 2021). Finally, 
the only institutional factor considered in the study is group membership (Weber, 2020). From the 
literature review, these factors are hypothesized to be having either a positive or negative relation-
ship with access to PHL management trainings.

3. Methodology

3.1. Study area
Due to the high number of maize farmers (UBOS, 2018a), Alebtong District was considered for the 
study. It is located in the central part of Uganda (Figure 2) and approximately 285 kilometers away 
from Kampala, the largest city in Uganda (UBOS, 2017). Akura and Abia sub-counties were 
specifically considered for data collection due to the high maize volumes of production (MAAIF,  
2017). Majority of the population in this district source their livelihood from agriculture, hence 
agriculture is their main economic activity. It has 5 sub-counties and 35 parishes. This district has a 
total population of 225, 327 persons. Its coordinates are 02 18 N, 33 18E (UBOS, 2017).

3.2. Data sources, sampling and sample size
Simple random sampling was adopted to collect data from the farmers from the two counties; 
Abia and Akura counties. The sampling frame consisted on 246 active maize farmers. 123 farmers 
were randomly considered in Akura while the rest 123 were also randomly selected from Abia. 
Prior to the actual data collection, we took care of the reliability, relevance and validity of the study 
tool by pretesting it on randomly selected 20 farmers in Jinja district as suggested by (Chune et al.,  
2022). Consequently, primary data were then collected from the farmers using the pretested tool. 
Farmers’ socio-demographics, access to PHL trainings and the sources of such trainings, and 
constraints to access to PHL trainings were all captured in the tool. The total number of study 
participants were arrived at using the formula below. 

Figure 2. Geographic location of 
the study area.
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N ¼
z2p 1 � pð Þ

m2 

Where, N represents the sample size, Z represents the z scores at 95% confidence level (1.96), P 
represents the population proportion of maize farmers in Alebtong district which is approximate to 
be at 0.80 according to UBOS (2018b), while M is the margin of error at 5%. In total N had a value 
of 246 as the sample size. Collected data were then subjected to analysis using Stata version 13 
software.

4. Methods of analysis

4.1. Binary logistic model
Farmers who had access to trainings on PHL management were compared to their counterparts 
who did not have access to trainings on PHL management. This was done using t-test (continuous 
variables) and Chi2 test (categorical variables) as recommended by Ahmed et al. (2022). 
Descriptive statistics were also used to determine the number of PHL management practices 
adopted by the farmers.

The explained variable in this study was dichotomous (binary) with 1 and 0 values for the 
farmers with and without access to PHL management trainings, respectively. This is based on 
the fact that a farmer considers such trainings as beneficial to him and therefore he attends them. 
Previous studies have presented Binary logistic and Probit models as suitable in explaining the 
relationship between the binary dependent variable and set of hypothesized independent variables 
(Ahmed et al., 2022; Bilaliib Udimal et al., 2017; Mugwe et al., 2009) . However, according to Ahmed 
et al. (2022), Binary logistic model is preferred over Probit model because it is computationally 
easier to use. In addition, Ahmed et al. (2022) noted that Binary logit lends itself to a meaningful 
interpretation than other models. Based the relative advantages of Binary logit over Probit model, 
Binary logit was adopted in this study. Other past studies which have used Binary logit in 
agriculture include (Akudugu et al., 2012; Assogba et al., 2017; Bilaliib Udimal et al., 2017; 
Kemboi et al., 2020; Kurdyś-Kujawska et al., 2021; Odendo et al., 2009). Equation 1 illustrates 
the probability of a farmer to have access to PHLs management trainings as noted by Jaza et al. 
(2018). 

Pr Y ¼ 1ð Þ ¼ ϕ ∑k
k¼1 βk Xk

h i
(1) 

Aryal et al. (2020) presented that the probability of having no access to PHLs trainings is given in 
equation 2; 

Pr Y ¼ 0ð Þ ¼ 1 � ϕ ∑k
k¼1 βk Xk

h i
(2) 

Endalew and Yenewa (2021) and Jegede (2020), presented that Binary logistic regression is then 
specified in equation 3 as a result of combining equation 1 and 2 as; 

logit Pð Þ ¼ ln
p

1 � p

� �

¼ β0 þ βiXi þ Ui (3) 

In equation 3 above, P is the probability of having access to PHL management training, β0 is the 
constant term, βi represents the regression coefficients, which will be obtained from the regression 
result, OAEF A 2148363 represents the explanatory variables. These are the hypothesized expla-
natory variables with their apriori sign expectations as presented in Table 1. Finally, Ui is the error 
term. Equation 4 presents binary logit marginal effects obtained by differentiating equation 2 with 
respect to Xk 
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@Pr Y ¼ 1ð Þ

@Xk
¼ ϕ ∑k

k¼1 βk Xk

h i
� βk (4)  

5. Results and discussion

5.1. Number of farmers with access to training on PHLs management
Presented in Figure 3 are the results for the number of farmers who had access to training on PHLs 
management, only 103 (42.00%) farmers out of the 246 sampled farmers reported that they 
indeed received trainings. The rest 143 (58.00%) farmers did not receive any training and were 
dependent on their own trial and error methods. This confirms that indeed farmers need to be 
trained on modern agriculture in order to boost their farm yields.

The results presented in Table 2 below show that farmers received PHL management trainings 
from three major sources. These included farmers’ groups, extension workers and from their fellow 
farmers through demonstrations. Majority of the farmers (40.65%) sourced the trainings from 
extension agents while only 12.20% of the farmers received their trainings from their fellow 
farmers. Farmers’ group trainings attracted only 22.76% of the farmers. This implies that farmers 
trainings should also be intensified through farmers’ groups.

Table 1. Explained and explanatory variables
Explained variable Measurement Variable type Sign Expectation
Access to PHL training 1—Yes, O—No Binary –––

Explanatory variables
Family size Number of people Continuous ±

Education 
Farming experience

Years spent in school 
Years in farming

Continuous 
Continuous

± 
±

Farm size Acres Continuous ±

Farm location 1—Abia, 0—Akura Binary ±

Group membership 1—Member, 0—No Binary +

Maize output Kilograms Continuous ±

Gender of the HH head 1—Male, 0—Female Binary +

Marital Status 1—Married, 0— 
Unmarried

Binary +

Distance to training 
centers

Kilometers covered Continuous ±

Figure 3. Frequency of farmers 
with access to PHL manage-
ment trainings.

Sources of PHL management 
trainings
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5.2. Comparison of farmers with and without access to PHL management trainings
The results presented in Table 3 show that farmers who had access to PHL management trainings 
had significantly (P < 0.01) higher yields than their counterparts who never received the training. 
Similarly, more acres of land were significantly (P < 0.01) owned by farmers who had access to 
trainings than their fellows who had no access to the trainings. Based on the study results, it is 
clearly evident that farmers with access to PHL management trainings significantly (P < 001) spent 
more years in school than their counterparts. As farmers’ age increases, assuming that they 
continuously produce, their farming experience also increases. Farmers who had access to PHL 
management trainings had significantly (P < 0.01) more years of farming and were also signifi-
cantly (P < 0.01) older than their fellows who did not receive any training. Institutionally, we 
observed that there were significantly (P < 0.05) many farmers who had access to credit as well as 
PHL management trainings than those who did not have access to the trainings.

In terms of household food security, the study found out that there were significantly (P < 0.05) 
many farmers who received PHL management trainings and were food secure than those who did 
not receive the trainings on PHLs. Thus, PHL management trainings may be helping in increasing 
food availability. Finally, the findings show that there was significantly (P < 0.01) higher rates of 
PHLs among farmers who never attended the trainings than their counterparts.

5.3. PHL management practices adopted by the farmers
Amanullah et al. (2020) reported that harvesting, drying, sorting, packaging, transportation and 
marketing are the major PHL management practices which should be adopted by maize farmers. 
In this study, as presented in Table 4, we considered the above practices plus addition of applica-
tion of chemicals to control pests and diseases before storing maize. Harvesting maize in time 
helps to prevent rotting and destruction by the rains, hence was considered in this study. 
Fortunately, the results showed that majority of the farmers (75.60%) harvested their maize 
from the farms in time. Drying the grains helps to reduce moisture content so that the grains 
may not rot during the storage periods. Strikingly, the results showed the only 44.72% of farmers 
dried their grains. The results further showed that only 20.33% of the farmers sorted their grains to 
remove the spoilt and other materials so as to remain with the clean maize, implying that majority 
of the farmers did not adopt this practice. Packaging was done by only 12.20% which is below 
average. Application of chemicals before storing the grains is a recommended practice to control 
PHL due to weevils and other pests’ attack. Unfortunately, this practice attracted only 27.64% of 
the farmers. Fortunately, all the farmers shipped their produce to their homes. However, on 
transportation to the markets, only 65.05% shipped their produce to the markets since some 
millers purchased the grains from their homes directly. Finally, the results presented a total of only 
18.70% of the farmers as the only ones who marketed their produce. In conclusion, it is clearly 
shown that majority of these practices attracted below average number of farmers, thus putting 
their maize at a higher risk of PHLs.

5.4. Barriers impeding access to trainings on PHL management
Farmers presented two major concerns on why they were not able to access the trainings on PHLs 
(Figure 4). They reported that lack of knowledge on the trainings was the major reason why they 
did not attend such trainings (Fahad & Wang, 2018). In addition, the farmers also reported that 
they were located too far from the training centers where the PHL trainings were conducted. As 

Table 2. Sources of PHL trainings

Sources
Number of farmers 

(f)
Percentage 

(%)
Farmers’ groups 56 22.76

Extension workers 100 40.65

Farmer to farmer 30 12.20
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such, accessing the training centers was a challenge to them since they had to spend money on 
transport to reach the trainings venues in time.

5.5. Determinants of access to trainings on PHLs management

5.5.1. Summary of the binary logit model fit
The model was generally significant at 1% level of significance based on the results shown in Table 
5. Mbachu et al. (2012) clearly elaborates that the “extremely good” range of pseudo-R squared 
ranges from 20% to 40%. Our model, having a pseudo-R squared of 38.50, was therefore extre-
mely good. The log likelihood ratio stood at −101.60. It is therefore right to conclude that the 
results of the model fit were adequate enough for this study.

The results from binary logit for the determinants of access to training on PHL management are 
presented in Table 5. From the results, it is shown that 70% of the explanatory variables con-
sidered in this study had significant influence on the farmers’ access to PHL management train-
ings. The number of people living in a household showed a negative and significant (P < 0.10) 
association with access to farm trainings. Large families had 9.1% lower probability of accessing 
trainings on PHL management. The inverse relationship between family size and access to train-
ings is attributed to the fact that large families are much concerned with family issues such as 
food provision, school fees, among others than trainings on PHL management. This is consistent 
with the findings reported by Eticha (2021); Ojo et al. (2012).

Table 4. PHL management practices adopted by the farmers
Practices Number of farmers Percentage
Harvesting in time 180 75.60

Drying 110 44.72

Sorting 50 20.33

Packaging 30 12.20

Chemical treatment before storage 68 27.64

Transportation from the farm to 
the store

246 100.00

Transportation from the store to 
the markets

160 65.04

Marketing 46 18.70
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Barriers impeding access to PHL management trainingsFigure 4. Barriers impeding 
access to PHL management 
trainings.
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Farmers with large portions of land had a 55.4% significantly (P < 0.10) higher probability of 
accessing PHL management trainings. This depicts that indeed farm size is positively related to 
access to farm trainings on PHL management. This can be linked to the fact that majority of the 
farmers who had large portions of land were producing maize mainly for income generation. This, 
therefore, implies that the farmers were able to access trainings and workshops on PHL manage-
ment so that they could increase their income from maize, unlike those who had small portions of 
land for domestic maize production. This is in agreement with the findings of Abdallah and Abdul- 
Rahaman (2019); Alemu (2021).

Farmers’ groups have increased significantly over the past years. These groups serve as com-
munication, sales and training platforms for smallholder farmers. Farmer to farmer trainings are 
easily coordinated when farmers come together to join groups. In this study, group membership 
was considered as one of the positively hypothesized variables for the determinants of access to 
PHL management trainings. Indeed, the results confirmed this by depicting a positive effect of 
group membership on access to PHL management trainings among maize farmers. It is observed 
that group members had 12.8% significantly (P < 0.05) higher probability of accessing the trainings 
than their fellow non-group members as shown in the marginal effects’ results. This is similar to 
the findings reported by Abdallah and Abdul-Rahaman (2019), Banik et al. (2013), Pratiwi and 
Suzuki (2017), and Vu et al. (2020).

Similarly, the results from marginal effects depicted that a unit increase in maize output was 
associated with 1.2% significantly (P < 0.10) higher probability of accessing PHL management 
trainings. The positive effect of maize output on access to PHL management trainings was fueled 
by fact that as farmers obtain more yields, they are motivated to prevent the losses through 
accessing farm trainings targeting the prevention of such losses so as to increase farm income. 
This is in agreement with the findings of Nakano et al. (2018); Pratiwi and Suzuki (2017).

Married farmers had 11.5% significantly (P < 0.05) higher probability of accessing the trainings 
than their fellow unmarried farmers. This is due to the encouragements and, roles, tasks and 
responsibilities sharing which increase the level of access to the PHL management trainings 
among married farmers than the unmarried. This agrees to the related reports presented by 
Badstue et al. (2020); Ngeywo et al. (2015).

Table 5. Binary logit estimates of the determinants of access to PHL trainings
Variables Coefficients Standard errors Marginal effects
Family size −0.984* 0.514 −0.091 *

Education 0.116 0.403 0.010

Farming experience 
Farm size

0.549 
0.808*

0.391 
0.462

0.051 
0.075*

Farm location (Abia) −4.832*** 0.775 −0.554***

Group membership 1.282*** 0.461 0.128**

Maize output 0.133* 0.078 0.012*

Gender of the household 
head

0.307 0.531 0.027

Marital status (Married) 1.245** 0.525 0.115**

Distance to training 
centers

−1.413** 0.620 −0.192**

Constant −2.546 1.670 –––

P-Value = 0.000, LR Ch2 = −101.60, Pseudo R2 = 0.385, N = 246 
***, **, * = 1, 5, 10% level of significance 
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Majority of the smallholder farmers were constrained by communication barriers (Awili et al., 2016) 
since they were located deep in the rural areas. In extreme cases, there are no formal roads leading to 
where these farmers reside, resulting into low access to agricultural services. As such, farmers located 
near the training centers have a relative advantage of accessing PHL trainings easily and timely than 
their fellows who had to travel long distance to reach the training venues as shown by the positive and 
significant (P < 0.05) association between distance to the training centers and access to PHL trainings. 
This is similar to the findings by Abdallah and Abdul-Rahaman (2019); Alemu (2021).

Farmers located in Abia had 55.4% significantly (P < 0.01) lower probability of accessing PHL 
trainings than their fellows in Akura sub-county. This was attributed the fact that Abia farmers 
were located deep in the villages hence accessing the trainings areas was a challenge to them. 
Furthermore, those who were able to access the trainings spent money on transport to reach the 
training venues. Akura farmers on the other hand enjoyed the easy access to the trainings due to 
being located near the trainings centers. The negative influence of farm location on access to PHL 
trainings were also noted by ; Zangeneh et al. (2015).

6. Conclusion
Past studies indicate that the high PHLs occur mostly when maize is in full control of the farmers. 
This suggests that farmers may be exposing their maize produce to the PHLs. In addition, existing 
literature confirm that majority of the smallholder farmers lack the necessary skills to manage 
PHLs, a situation which calls for extensive farmer-based trainings and demonstrations on strate-
gies for eradicating the PHLs. In order to achieve this, having a knowledge on the determinants of 
access to PHLs management trainings among the smallholder farmers is highly beneficial.

This study therefore presents the determinants of farmers’ access to trainings on PHL manage-
ment among maize farmers. Primary data were drawn from 246 randomly selected maize farmers 
followed by binary logit analysis. The results depicted that minority of the farmers had access to 
trainings on PHL management. Furthermore, farmers who had access to the trainings were better 
off in terms of household food security and farm output than their counterparts. Binary logit 
estimates showed that family size, farm size, access to credit, group membership, maize yield, 
marital status and distance to the training centers were the significant determinants of access to 
trainings on PHL management trainings in maize production. The study therefore concluded that 
the level of access to PHL management trainings is low among maize farmers in Uganda. The 
major barriers to accessing the trainings include lack of knowledge about the existence of such 
trainings and inaccessibility of the training venues. Lastly, the study concluded that the farm size, 
group membership, maize output and marital status increases access to trainings on PHLs while 
family size, farm location and distance to the training centers reduces access to the PHL manage-
ment trainings.

6.1. Policy recommendations

● It is clearly evident that majority of the farmers could not access trainings on PHL management due 
to the unawareness of the existence of such trainings. As such, public sensitization by the extension 
agents is highly desirable. The agents should disseminate information on the areas where such 
trainings are offered and how farmers can access them.

● From the positive association between access to trainings on PHL management and group member-
ship, it is clearly evident that farmers who joined groups could access the trainings easily than their 
counterparts who did not join the groups. It is therefore recommended that the government 
through extension officers should educate the farmers on the benefits of such groups while also 
encouraging them to join the groups so as to increase the rate of access to trainings on PHL 
management.

● The negative effect of distance to the training areas on access to trainings implies that farmers who 
were near the training areas could access the trainings easily than their counterparts located far 
away from the training areas. This calls for establishment of more training centers so that those 
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farmers who are disadvantaged due as a result of long distances can benefit from the newly 
established training centers.

● There is also need to increase the number of training or extension agents so that many farmers can 
be reached and trained on how to mitigate PHLs in maize. This will also ensure efficiency of training 
delivery to the smallholder farmers.

● From the inverse relationship between family size and access to trainings on PHL management, it is 
observed that families with many household members could hardly access trainings on how to 
manage PHLs in their maize. In order to increase access to trainings on PHLs, the farmers need to be 
encouraged and motivated to use family planning so as to moderate the population. This will ensure 
that they do not only concentrate on their children but also on how to reduce PHLs in order to feed 
their families.
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