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ABSTRACT: While maize is a key crop for national food security 

and employment, most maize-growing households have small 

overall average farm sizes and remain highly vulnerable. The 

overall cultivated area of maize has been increasing, although 

such growth has not seen a commensurate gain in yields. The 

government of Uganda is concerned with this situation and has 

supported farmers with policies and projects to improve maize 

yields and, thereby, farm incomes. These projects have generated 

solid evidence showing that the use of improved seed generates 

higher productivity and financial returns compared with the use 

of traditional seeds.  In spite of this, the use of improved seeds 

remains low in Uganda. This paper examines the key factors that 

influence farmers’ decisions to adopt the use of improved maize 

seeds. To address this objective, a large sample of more than 3,600 

maize farmers was analyzed using a binary logistic regression 

model. We found that maize farmers tend to use improved seeds 

when they also use fertilizers and pesticides, when improved seeds 

are obtained from the government and/or purchased from 

reputable agro-input dealers, and when credit services are readily 

available. However, a key factor that prevents small maize farmers 

from using improved seeds is their overall level of vulnerability. 

For the majority the risk is too high; rather than embarking on 

investing in seeds with a promise of higher net returns, they prefer 

to continue using the relatively cheaper traditional seeds that 

reduce the risk of family members experiencing hunger and 

poverty. The government needs to provide an enabling 

environment to make agricultural insurance available to small 

farmers if the use of improved seeds is to be expanded 

significantly. 
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INTRODUCTION  

Maize is one of the key food crops in Uganda. In 2016, it was produced by 2.5-3.0 million 

farmers (Daly et al., 2016) accounting for approximately 55% of Ugandan agricultural 

households (UBOS - Uganda Bureau of Statistic, 2019). Most maize farmers are vulnerable 

households that operate agricultural plots of 0.5 hectares, on average (Daly et al., 2016). While 

such plots are small at the individual farmer level, amalgamated maize farmers produce 

significant surpluses that are even exported to regional markets (MAAIF - Ministry of 

Agriculture, Animal Industry and Fisheries, 2020). Maize is an important source of 

employment, and it is the most important food security crop in the country, providing over 40% 

of the calories consumed in both rural and urban areas (NAADS - National Agricultural 

Advisory Services, 2021). However, aggregate farm incomes that are obtained mainly from 

growing maize are generally low (Midamba, 2022), which is linked to small farm sizes (Noack 

et al., 2019), low productivity (Larson et al., 2016), low education levels (Telleria et al., 2023), 

and widespread poverty in rural Uganda that   concentrates about 80% of the Ugandan poor 

(World Bank, 2022). 

Maize production increased significantly between 2016 and 2020 (the last year for which 

detailed estimates are available), from approximately 2.48 million tonnes to 4.56 million tonnes 

(UBOS, 2022a). While this increase was highly significant (83.9%) and was achieved in just a 

few years, it was mostly attributable to an increase in the area planted – from 1.13 million 

hectares in 2016 to 1.85 million hectares in 2020 (UBOS, 2022b).  Over the same period, yields 

increased from 2.20 tonnes/ha to 2.46 tonnes/ha.  

The government of Uganda, as part of its national agricultural development strategy1, has 

expressed its intention to increase maize output (MAAIF, 2020). An effective and profitable 

way to do this is through the widespread use of improved seeds (FAO, 2006; MAAIF, 2017; 

Ajambo, 2017; Mugisha & Diiro, 2010). Improved seeds have a pivotal role to play in 

increasing yields, nationally, and are one of the most economical and efficient ways to raise 

overall farm productivity (FAO, 2006). In Uganda, research conducted by the Ministry of 

Agriculture, Animal, Industry and Fisheries (MAAIF, 2017) concluded that maize yields of up 

to eight tonnes/ha can be obtained using improved seeds, compared to 2.2-2.5 tonnes/ha 

realized using traditional seeds (or farmers’ saved seeds).  A report by Mugisha and Diiro 

(2010) indicates that maize yields from improved seeds in Eastern and Central Uganda were, 

on average, 71% higher than those from fields planted with traditional seeds (2.9 tonnes/ha vs 

1.7 tonnes/ha respectively). Research by Bold et al. (2015) found that farmers using improved 

maize seeds produced by the National Agricultural Research Organisation (NARO), obtained 

29% higher yields than those growing the crop using traditional seeds. 

The government of Uganda, through MAAIF, NARO and other national and international 

organisations, has implemented many projects and programmes2 to promote the use of maize 

improved seeds. Despite the expected benefits and support provided, the use of improved seeds 

in Uganda has been low and has hardly changed in recent years. A report by the Uganda Bureau 

 
1 The “2021-2025 Agro-Industrialization Programme” and the “Uganda Vision 2040”. 
2 Such as: the “Operation Wealth Creation (OWC)”; the “Agricultural Value Chain Development Programme”; the 
“Agricultural Cluster Development Project”; the “Climate Smart Agriculture Project”; the “Uganda Value Added 
Maize Alliance Project”; the “Ugandan Grain Development Project”; and the “Promoting Climate Resilient Maize 
Varieties in Uganda”. 



Research Journal of Agricultural Economics and Development  

ISSN: 2997-5980  

Volume 4, Issue 1, 2025 (pp. 1-23) 

3  Article DOI: 10.52589/RJAED-EVFXZTRN 

  DOI URL: https://doi.org/10.52589/RJAED-EVFXZTRN 

www.abjournals.org 

of Statistics (UBOS, 2020)3 indicates that in 2019 85% of maize plots were planted using 

traditional seeds, with the balance being planted with improved varieties. This begs the 

question: Why are improved seeds used far less than traditional seeds in spite of the large 

amount of evidence which shows the latter to be far less productive than the former? 

Given that the government of Uganda has decided to support maize farmers with programs and 

policies to increase maize production and yields (MAAIF, 2020), the objective of this study 

was to investigate the key factors influencing farmers’ decisions to use improved maize seeds. 

As this study used the most comprehensive micro data currently available in the country - a 

sample of more than 3,600 maize farmers - we would expect that the findings of this paper to 

provide solid evidence to inform MAAIF and the maize breeding programme of the policies 

and interventions required to promote the increased adoption of improved seeds. 

 

LITERATURE REVIEW 

Few surveys of Uganda have analyzed the factors behind the use of improved maize seeds and 

those that did have had relatively small sample sizes. Using a survey of 325 maize farmers 

from Iganga and Masindi districts (in eastern and central Uganda, respectively), Ajambo et al. 

(2017) analysed the extent to which Ugandan farmers are willing to pay for improved/quality 

seed. They tried to understand how this willingness is dependent on attributes that are not 

related to either consumption or yield, alone. Using an empirical hedonic price model, their 

results showed that maize farmers are willing to pay for early maturing seed varieties that also 

generate higher yields. Other attributes appreciated by farmers was seed that was pest and 

disease-resistant. 

Using a sample of 160 maize farmers in Kabarole District (western Uganda), Mutyebere et al. 

(2018) analysed the adoption of improved maize varieties vis-à-vis maize production response 

to inputs among smallholder farmers. Using a Cobb-Douglas production function they 

estimated and compared input elasticities of fertilizers, seeds, labor, plot size, and herbicides 

for both improved and local maize. Such comparison permitted identifying those inputs that 

were more elastic or less elastic to adopters. Their results indicated that maize farmers were 

more prone to adopt improved seeds, provided that other inputs (such as fertilizers and 

herbicides) were also applied.  

Using a sample of 151 farmers in Nakasongola and Soroti districts (in the central and eastern 

regions), Mugisha and Diiro (2010) analysed the adoption of improved seed varieties and their 

impacts on yields and on rural poverty. They used a binary probit model and an Ordinary Least 

Squares regression model to estimate the determinants of the intensity of adoption. They found 

that improved seeds were used by many farmers (above 80%), but the intensity of use by each 

one was very low. Maize yields using improved seeds were higher compared with maize yields 

using traditional seeds. They also found that the adoption of improved seeds is heavily reliant 

on awareness - where extension services are available the use of improved seed increased. 

  

 
3 Latest figures found at official sources. 
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METHODOLOGY AND DATA 

The neo-classical agricultural household school recognises that farmers’ production decisions 

are typically influenced by several uncertain factors including the availability of farm 

resources, market imperfections, institutional constraints, natural hazards, and social 

uncertainties (Ellis, 1993). Farmers typically invest in agricultural technology, seeking to 

maximize their profits by making the difference between income and costs as high as possible. 

However, these uncertainties might lead some agricultural households, particularly the most 

vulnerable, to avoid investing to prevent potential losses (Morduch, 1995). In other words, risk 

can be too costly in the eyes of poor and vulnerable farmers who, rather than embarking on 

agricultural investments that have the potential to bring high profits, might prefer low-

investment, traditional cultivation that reduces the risk of the family experiencing hunger and 

destitution. Clearly, such risk-averse behaviour can have implications in terms of efficiency 

losses and poverty traps (Eswaran & Kotwal, 1986).  

Following Ellis (1993), we assumed that households make their production investment 

decisions hoping to gain, but also consider the risks of losing the value of their investments. 

This is especially so when the most vulnerable and poorest households make new investment 

decisions. When farmers invest in improved seeds, several uncertainties are introduced, such 

as market uncertainties (asymmetrical information on most competitive seed prices, for 

example), consumption uncertainties (low-quality seeds and poor management of improved 

seeds), institutional uncertainties (ineffective extension services, non-existent or imperfect 

credit services and imperfect seed suppliers - government, agro-dealers or relatives) and 

resource uncertainties (limited suitable land, irrigation and input resources). 

These variables were assessed through a binary logistic regression model that aims at 

explaining, with a high level of accuracy, the main drivers behind farmers’ decision to invest 

in improved seeds or to continue using traditional seeds. This model was chosen because the 

dependent variable is dichotomous or a dummy variable (coded 1, 0), meaning that two 

category variables are to be predicted (use of improved seeds or use of traditional seeds). For 

this kind of dependent variable, the regular linear regression model (whether simple or 

multiple) is not appropriate. The binary logistic regression determines the impact of multiple 

independent variables presented simultaneously to predict membership to one or the other of 

the dependent variable (improved seeds or traditional seeds). In this way, it calculates the 

probability of using improved seeds over the probability of using traditional seeds, being the 

results of the analysis in the form of odds ratio. Following Haubrick (2018), the mathematical 

form of the multiple binary logistic regression model is: 

 

𝜋(𝑋) =
𝑒𝑥𝑝(𝛽0 + 𝛽1𝑋1 + . . . +  𝛽𝑘𝑋𝑘) 

1 + 𝑒𝑥𝑝(𝛽0 + 𝛽1𝑋1 + . . . +  𝛽𝑘𝑋𝑘)
 

𝜋(𝑋) =
𝑒𝑥𝑝(𝑋𝛽) 

1 + 𝑒𝑥𝑝(𝑋𝛽)
 

𝜋(𝑋) =
1 

1 + 𝑒𝑥𝑝(−𝑋𝛽)
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Where: 

● 𝜋 is the probability that an observation is in a specified category of the binary Y variable, 

improved seeds or traditional seeds in this case; 

● “exp” denotes exponential or power; 

● 𝛽0 is the intercept; 

● 𝛽1  to 𝛽k are the regression coefficients; 

● 𝑋0 to 𝑋k are the independent variables as presented in Table 1 below. 

The model describes the probability of an event happening as a function of X variables. For a 

sample of size n, the likelihood (L) for the binary logistic regression is given by: 

𝐿(𝛽; 𝑦, 𝑋) = ∏ 𝜋𝑖
𝑦𝑖

(1 − 𝜋𝑖)1−𝑦𝑖

𝑛

𝑖=1

 

𝐿(𝛽; 𝑦, 𝑋) = ∏(
𝑒𝑥𝑝 𝑒𝑥𝑝 (𝑋𝑖𝛽) 

1 +𝑒𝑥𝑝 𝑒𝑥𝑝 (𝑋𝑖𝛽) 
)𝑦𝑖 (

1 

1 + 𝑒𝑥𝑝(𝑋𝑖𝛽)
)1−𝑦𝑖

𝑛

𝑖=1

 

This yields the log likelihood: 

𝑙(𝛽) = ∑[𝑦𝑖 𝑙𝑜𝑔 𝑙𝑜𝑔 (𝜋𝑖)  + (1 + 𝑦𝑖) 𝑙𝑜𝑔 𝑙𝑜𝑔 (1 − 𝜋𝑖) ]

𝑛

𝑖=1

 

𝑙(𝛽) = ∑[𝑦𝑖𝑋𝑖𝛽 − 𝑙𝑜𝑔 (1 + 𝑒𝑥𝑝 (𝑋𝑖𝛽))]

𝑛

𝑖=1

 

To select which variables to include and which to exclude from the model, multicollinearity 

tests were conducted to detect the presence of multicollinearity between the variables. Those 

variables that did not display signs of multicollinearity were included in the model and are 

indicated in Table 1 (Annex 1 shows the results of the multicollinearity test). The dependent 

variable was the “Main type of seed used for maize cropping”, which are either improved seeds 

or traditional seeds.  

Table 1: Variables Entered  

Xn  Independent variables (X1 to X13) Expected sign 

1 Gender – Sex of the household head (dummy: 1=Male, 0=Female) + 

2 Household head education (dummy: 1=Education, 0=No education) + 

3 Fertilizer use - Organic and/or inorganic (dummy: 1= Yes, 0=No) + 

4 Chemical pesticide use (dummy: 1=Yes, 0=No) + 

5 Credit source - financial institutions (dummy: 1=Yes, 0=No) + 

6 Seed supplier - Government (dummy: 1=Yes, 0=No) + 

7 Seed supplier - Relative/neighbor (dummy: 1=Yes, 0=No) - 
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8 Seed supplier - Local retailer (dummy: 1=Yes, 0=No) + 

9 Seed supplier - Wholesaler (dummy: 1=Yes, 0=No) + 

10 Extension services (dummy: 1=Yes, 0=No) + 

11 Farmers attending trainings (dummy: 1=Yes, 0=No) + 

12 Main economic activity - Off farm job (dummy: 1=Yes, 0=No) - 

13 Age of the household head (natural logarithm of age) + 

Source: Own elaboration based on 2018 AAS microdata – UBOS. 

All data variables were extracted from the Annual Agricultural Survey (AAS) for the second 

season of 2018 (UBOS, 2018)4. The AAS is the annual national agricultural survey carried out 

by UBOS which is responsible for collecting, processing, analyzing and disseminating the data. 

The 2018 survey covered a wide range of agricultural indicators, including maize seed use over 

a 12-month reference period, with a total coverage of 7,115 households. Out of these, a sub-

sample of 3,676 farm households was used in this study; these represented all of the sampled 

households growing maize. Annex 2 contains descriptive statistics of the variables used in the 

model.  

The independent variables included in the model were either converted into either dummy 

variables or natural logarithms. This was done to avoid writing separated equation models for 

each subgroup of the categorical variables. Hence, dummy variables were created for each 

categorical variable having more than two subcategories, while continue (or scale) variables 

were transformed into natural logarithms (coefficients on the natural-log scale are directly 

interpretable as approximate proportional differences). 

Once the variables were selected, several procedures were followed to evaluate the accuracy 

of the binary logistic regression model. They included testing: 1) the significance of sample 

sizes; 2) the goodness-of-fit statistics to determine whether or not the model adequately 

describes the data; 3) the Hosmer and Lemeshow test to assess how the binary logistic model 

fits the data; 4) the Contingency Table of the Hosmer and Lemeshow test to evaluate the 

predictive capacity of the overall bivariate model; and 5) the Percentage Accuracy in 

Classification to assess how well the model is able to predict the correct category of the 

independent variables. All these tests indicated that, overall, the binary logistic regression 

model was the most suitable to use in describing the data, as well as to estimate the odds ratios 

of the independent variables. Annex 3 presents all of the accuracy tests undertaken in this study. 

To maximise the likelihood (or log likelihood), SPSS (version 26) was used. SPSS uses an 

iteratively reweighted least-squares technique to find an estimate of the regression coefficients. 

  

 
4 The 2018 AAS is the most recent data set so far (May 2024) released for public use by UBOS 
(https://microdata.ubos.org:7070/index.php/catalog/?page=2&ps=15). The Survey covers the second season, 
meaning that the data was collected during the second agricultural season (July to December). Technical support 
for the survey was provided to UBOS under FAO’s AGRISurvey Programme. 

https://microdata.ubos.org:7070/index.php/catalog/?page=2&ps=15
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RESULTS AND DISCUSSION 

A binary logistic regression model was used to examine whether the independent variables had 

a significant effect on the probability of observing the “improved seed” category compared 

with the “traditional seeds” category. Table 2 shows which variables have and have no 

significant impact on the choice of seed used. The constant has an unstandardised value of -

6.177, which does not have a significant meaning for seed analysis, but it is necessary for the 

purpose of building the logistic regression equation of the model. The variable “Gender/Sex of 

the household head” has an exponential coefficient of 0.65, which is not statistically significant. 

This result suggests that the gender of the household head (whether female or male) has no 

correlation with the use of either improved or traditional seeds. This result indicates that there 

are other factors which have an influence; these are discussed below.  

The “Education level of the household head” was found to have the right sign, but not to be 

statistically significant. This result is unexpected, as empirical studies (Midamba, 2022; 

Korgitet et al., 2019; and Oduro et al., 2015, for example) found that farmers attaining higher 

levels of education tend to use more improved seeds as compared to farmers having low levels 

or no education at all. The explanation can be associated with a general low level of education 

of Ugandan farmer household heads; for example, Telleria et al. (2023) found that the 

education of Ugandan female household heads was very low: 90% were unable to complete 

primary school (probably dropped out at the end of primary school), while only 10% completed 

secondary school. The situation of male farm household heads was somehow better - 70% were 

unable to complete primary school, while only 30% completed secondary school (Telleria op. 

cit.). With such low levels of education, it comes as little surprise that the education variable 

was not significant.  

The exponential coefficient (0.20) of the variable “Fertilizer use (organic and/or inorganic)” 

was found to be statistically significant at the 10% level (CI 0.039 to 1.080). This implies that 

the odds of a farmer choosing improved seeds is 0.2 times higher when farmers use organic 

and/or inorganic fertilizers. This finding is important as it reinforces other studies (Mutyebere, 

2017; Mutyebere et al., 2018) which found that the yield response from the use of improved 

seeds is higher when farmers also use fertilizers. Farmers recognise that investing in seeds 

without investing in fertilizers does not pay off. Fertilizers provide nutrients that the improved 

maize seeds need to reach their yield potential. 

The variable “Chemical pesticide use” was found to have a statistically significant and positive 

coefficient of 3.53 (p < 0.05; CI of 1.252 to 9.975). This implies that farmers using pesticides 

have a 3.53 higher probability of using improved seeds as compared to farmers not using 

pesticides5. Farmers realize that investing in seeds without investing in pesticides is not 

convenient. A rational use of pesticides prevents valuable seeds from being damaged or eaten 

by pests. 

The variable “Source credit - Microfinance institutions” has a positive and statistically 

significant coefficient of 3.44 (p < 0.1, with CI of 0.989 to 11.973) meaning that the odds of 

using improved seeds are 3.44 higher among farmers having access to credit from financial 

 
5 Farmers use pesticides to control, destroy and/or prevent the presence of pests during cultivation. Pests, 
comprising insects, rodents, birds, mites and other vertebrates, cause injuries to crop plants and forests eating 
plants, seedlings and grains, as well as by competing with field crops for nutrients and water (FAO, 2002).   
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institutions, compared with farmers not having access to such institutions. This result is 

confirmed by other studies (USAID, 2003; Chune, 2022) which found that microfinance plays 

a crucial role in providing credit, particularly prior to the planting season when farmers need 

to buy improved seeds and tools, which they would not otherwise be able to afford. 

Table 2: Variables in the Equation 

 

*1% level   **5%   ***10% level 

Source: Own elaboration based on microdata from the 2018 Annual Agricultural Survey, 

UBOS. 

The government plays a key role in the probability of farmers using improved seeds. The 

variable “Seed supplier - Government” has a statistically significant and positive coefficient of 

88.51 (p < 0.1, with CI of 16.5 to 474.2). This means that the odds of a farmer choosing to use 

improved seeds is 88.51 times higher when the main source of seeds is the government than 

when it is obtained from other sources. This finding reflects the support that the government 

has provided since 2013 through its Operation Wealth Creation (OWC) programme. The 

programme was a Presidential initiative that provided subsidised and (in some cases) free 

improved maize seed to farmers who were unable to afford it6. In FY 2016/17 more than 355 

tonnes of free improved maize seeds were distributed by OWC (MFPED - Ministry of Finance, 

Planning and Economic Development, 2017). Farmers valued them because they were free and 

because improved (hybrid) maize seed contributed to increased maize yields (MFPED, 2017). 

Such a large coefficient indicates that the government was something (seed) that was highly 

appreciated by the recipient. However, a programme to promote the use of improved seeds that 

is heavily subsidised by the government, is not sustainable. 

 
6 The OWC (https://www.modva.go.ug/operation-wealth-creation-owc/) was implemented by MAAIF, by the 
army through the Uganda People’s Defense Forces and by the National Agricultural Advisory Services (NAADS). 
The OWC sought to enhance rural livelihoods by increasing agricultural productivity and profitability. 

https://www.modva.go.ug/operation-wealth-creation-owc/
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The variable “Seed supplier - Relative/neighbor” was not statistically significant, indicating 

that farmers do not obtain improved seed from relatives or neighbors. Seeds that are considered 

“improved” need to have some sort of assurance or certification attached to them. Such 

assurance can be obtained following formal seed certification procedures, and/or through 

certified farmers specialising in the production and multiplication of seeds. Seeds produced by 

relatives or friends do not have any kind of assurance, which is reflected by the non-statistically 

significant coefficient estimated by the model.  

The coefficients of “Seed supplier - Local retailer” and “Seed supplier - Wholesaler” were both 

statistically significant at the 1% level. This indicates that the odds of a farmer using improved 

maize seed are higher when the seed comes from these two types of seed dealers. Generally, 

local retailers and wholesale seed suppliers are legally- and long-established dealers that sell 

improved seed with quality control certification to assure the farmer of their high quality. 

Therefore, it is consistent to find statistically significant coefficients for seeds traded by legally 

established sellers. 

While having the expected sign, the variable representing access to “Extension services” was 

found to be not statistically significant. This is an unexpected result as generally farmers having 

access to agricultural extension services are understood to have higher probability of using 

improved seeds compared with farmers not having access to extension services (Fishman et 

al., 2017; Danso-Abbeam et al., 2018). The explanation for this result could be the overall level 

of access to extension services:  the 2018 AAS (UBOS, 2020) points out that in 2018 just 11.7% 

of all agricultural households in the country received extension services in that year. This 

finding suggests that, while agricultural extension is a critical service to promote the use of, 

among other things, improved seed, the odds of using it is not statistically significant because 

agricultural extension services are hardly reaching the farming population. 

The variable “Farmers attending training” was found to be not statistically significant. This 

finding is also unexpected as training typically helps farmers acquire knowledge to skillfully 

manage the use of improved seeds. The underlying reason explaining this result can be found 

in the level of access to training courses. The AAS revealed that in 2018 most agricultural 

households in the country (88.1%) did not receive any training on the management of improved 

seeds. In fact, only 11.9% of them received some kind of agricultural training, and that this was 

not necessarily on the management of improved seeds. Hence, this finding shows that the odds 

of using improved seed are not statistically significant given that farmers’ training initiatives 

were unable to reach a sizable number of Ugandan farmers. 

The variable “Main economic activity – Off farm job” was not statistically significant. This 

finding suggests that farmers devoting most of their time to off-farm activities are less likely 

to use improved seeds compared with farmers mainly engaged in cropping. Indeed, this appears 

logical since farmers not involved full-time in agriculture are not likely to invest in improved 

seed. It is also supported by the fact that the average area of farmland available for cropping is 

only 0.5 ha.  This limited area means that most farmers practice subsistence agriculture - 

producing mainly for home consumption (AGRA, 2019; Jjagwe et al., 2020, and, as such, 

farming and livelihoods are highly vulnerable. 

Finally, the variable “Age of the household head” was found to be not statistically significant. 

This implies that the use of improved seeds is not determined by the age of the farm household 

head. This finding is sustained by Morara’s (2022) research, which found that older farmers 
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ages7 and those having limited education8 tend to be afraid or opposed to adopting more costly 

agricultural inputs/new technology. 

The binary logistic regression model results suggest that the presence of a set of specific 

variables (fertilizer use, pesticide use, availability of improved seeds from the government 

and/or from legally established traders, and accessibility to credit) increases the probability of 

a farmer adopting improved maize seed. Furthermore, the majority of farmers are poor and face 

such difficulties as a lack of education, small cropping areas, and limited access to training and 

extension services. In fact, UBOS (2020) estimated that in 2019, 54% of Ugandan agricultural 

household heads had an average annual farm income of USD 244 (or UGX 893,047), which is 

equivalent to USD 0.66 per day.  This figure is below Uganda’s national poverty line which is 

estimated as being between USD 0.88 and USD 1.04 per day (DevInit, 2020).  

The poor are more vulnerable to natural catastrophes, health hazards, and economic downturns, 

than any other group. The AAS collected vulnerability data that allows indicators to be 

generated measuring farmers' vulnerability. These data refer to shocks in the form of sudden 

losses in crop production, livestock herds, farm assets, household well being due to extreme 

weather conditions (such as drought, hailstorms, floods and tidal waves), pest and disease 

attacks, household illnesses or diseases, and/or household insecurity. Using the microdata from 

the 2018 AAS, we estimated that most farmers (72.7%, or 4,289 household heads) reported at 

least one shock in 2018, while the balance reported no shocks (Table 3). Among farmers that 

experienced at least one shock, the main one experienced was drought that reduced agricultural 

output (reported by 51.8% of the sample). Pest/disease outbreak (22.6%) was the next most 

important risk factor. The drought shock was a spillover of the extensive droughts that Uganda 

experienced in 2016 and 2017 (UBOS, 2019), while the pest and disease shock was mainly 

attributed to Fall Armyworm depredations during the first growing season of 2018 (UBOS, 

2019). 

Table 3: Household Shocks 

 

Note: For the vulnerability analysis, the AAS microdata does not allow maize producers to be 

disaggregated from the rest of the agricultural producers. Therefore, for this analysis all 

 
7 The mean age of agricultural household heads in Uganda was estimated at 47 years of age (Rietveld et al., 
2012). 
8 Most agricultural household heads in Uganda have no education nor did they finish primary school (Telleria et 
al., 2023).  
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surveyed farmers who answered the question about the main shock experienced (n= 5,901) 

were included. 

Source: Own calculations based on the AAS 2018 data. 

The AAS also asked farmers to assess the extent to which shocks reduced agricultural 

production. The results indicate that regardless of the type of the shock, if a shock occurred, 

the level of damage was generally severe (Table 4). For example, for most farmers (62.3%) the 

drought shock caused severe damage. Moderate damage was reported by 29.6% of the farmers 

that suffered from drought, while 7.8% and 0.3% of the farmers reported slight and minimal 

damage, respectively. The flood shock caused severe damage among 55.1% of the farmers that 

experienced this shock, while hailstorms caused severe damage according to 51.5% of the 

farmers that reported that shock. 

Table 4: Shock Damage Level 

 

n = 4,289 household heads. 

Source: Own elaboration based on microdata from the 2018 Annual Agricultural Survey, 

UBOS. 

When shocks struck, farmers mitigated them in a number of different ways (Table 5). However, 

in most instances (61.2%), the farmers were unable to respond to shocks. This finding reveals 

the high level of vulnerability of agricultural households to shocks.  This may have a number 

of explanations, such as: not having or were unable to sell surplus crops, livestock, land, and/or 

other assets on the farm (such as machinery and equipment); inability to find alternative jobs 

(such as off-farm employment); the lack of relatives, government agencies, and/or NGOs from 

whom to obtain support; and/or they were unable to borrow money.  

A minority of farmers were able to respond positively to shocks. Such response included being 

able to that succeeded in finding off-farm job (15.8% of the sample), while 9.1% of them 

received help from relatives, government, and/or NGOs, 7.8% managed to sell crops, livestock 

and/or other farm assets, while 2.2% of the farmers managed to borrow money from financial 

institutions and/or local moneylenders. Interestingly, only 1.2% of the sample opted to reduce 

household expenditures. 
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Table 5: Response to Shock 

 

n = 4,289 household heads. 

Source: Own estimates derived from AAS data. 

The AAS specifically asked farm households how such shocks impacted food security at the 

household level. Using the AAS data, we estimated that most agricultural households (92.8%) 

experienced food shortages due to losses in crop production (Table 6). UBOS (2020) computed 

the same variable and obtained a similar close figure (90.5%), which confirms our estimate. 

This finding is highly significant as it shows how important obtaining good harvests is for 

ensuring the food security of agricultural households. For this reason, interventions aimed at 

improving the resilience, productivity, and sustainability of crop production are of paramount 

importance in ensuring household food security, livelihoods, and resilience. 

Table 6: First Reason for the Food Shortage 

 

n = 2,569 household heads. 

Source: Authors’ calculations based on data collected under the AAS. 

In conclusion, it is clear that smallholder farmers are highly vulnerable to shocks. Given that 

many of them are already below the poverty line, a shock can have a fundamentally negative 

impact on their precarious socio-economic status. In this context, it is important to be aware 

that investing in improved seeds can represent a high risk to vulnerable farmers; they may well 

reject the idea due to the possibility of losing the very limited savings they might have.  

  



Research Journal of Agricultural Economics and Development  

ISSN: 2997-5980  

Volume 4, Issue 1, 2025 (pp. 1-23) 

13  Article DOI: 10.52589/RJAED-EVFXZTRN 

  DOI URL: https://doi.org/10.52589/RJAED-EVFXZTRN 

www.abjournals.org 

POLICY IMPLICATIONS 

This paper has shown that farmers’ decisions to adopt improved maize seeds depend not only 

on the ability of the seeds to improve production, but also on a number of other factors. 

Findings from using the binary logistic regression model suggest that the use of improved 

maize seeds tends to increase when the government ensures that good quality seeds are traded 

through legal and reputable input traders/stockists; farmers use agricultural inputs (fertilizers 

and pesticides) in conjunction with improved seeds; and when credit institutions are able to 

lend money to the maize farmers in question. In addition, making extension services and 

agricultural training available to these farmers can further facilitate the adoption of improved 

seed. These findings suggest that promoting the use of improved maize seeds should not be 

done in isolation but, rather, as part of a comprehensive programme of rural development.  

In fact, Uganda has a long history of developmental strategies and programmes9 going back to 

the 1960s (Balirwa, 1992). Many of them have incorporated the fundamental idea of promoting 

the use of improved seeds as only one component in a range of activities such as promoting the 

use of fertilisers and pesticides, supplemented with, among other things, extension, credit, 

marketing and research services. These programmes have contributed to the growth of the 

maize sub-sector, with the country managing to more than double maize yields from 1.1 

tonnes/ha in the 1960s to 2.7 tonnes/ha by 2023 (FAOSTAT - Food and Agriculture 

Organization Statistics, 2024). Nevertheless, in spite of these efforts, still only a small 

proportion (15%) of maize farmers in the country were using improved seeds in 2018.  

Regarding the initial question posed in this paper “Why improved seeds are little used while a 

substantial amount of evidence indicates that they are beneficial to farmers?”, our analysis 

suggests that perceived vulnerability is what prevents them from investing in improved seeds. 

That is, since most of these producers cultivate under subsistence conditions and are below the 

poverty line, any shock or occurrence of sub-optimal weather conditions can result in the 

investment failing to generate a positive return, which would abruptly and negatively impact 

their already-precarious livelihoods. Such farmers need to exercise extreme caution before 

deciding to invest in improved maize seeds. The investment needed represents a very high risk 

to them and, in such instances, they most likely consider it to be too risky due to the possibility 

of losing the limited savings they have. As such, most farmers would still prefer to cultivate 

using traditional seeds which are tried and tested and offer low risks. 

The question of how to manage risks goes beyond the scope of this paper. Nevertheless, it is 

important to realise that in promoting the use of improved maize seeds, the government needs 

to provide an enabling legal and regulatory environment for agricultural insurance to be made 

available to underserved groups. Uganda has been advancing on this matter. Currently, there 

are several key players in the agricultural insurance space in Uganda that are actively involved 

in promoting different types of agricultural insurance.  

For example, The Uganda Agricultural Insurance Scheme (UAIS) is a partnership between the 

government and the insurance industry that seeks to encourage smallholder farmers to adopt 

 
9 Such as the Ugandan Grain Development Project, the Promoting Climate Resilient Maize Varieties in Uganda, 
the Uganda Value Added Maize Alliance Project, Operation Wealth Creation, the Agricultural Value Chain 
Development Programme, the Agricultural Cluster Development Project and the Climate Smart Agriculture 
Project. 
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insurance by reducing the cost of premiums. Under this scheme, the government provides a 

premium subsidy (up to 50%) to smallholder farmers. The Uganda Insurers Association (UIA) 

is actively involved in promoting agricultural insurance by collaborating with the government 

and private sector players. Jubilee Insurance offers agricultural insurance to farmers to cover 

risks such as weather-related crop failure, livestock diseases, and other agricultural losses. UAP 

Old Mutual Uganda offers weather-indexed crop insurance and livestock insurance. Lion 

Assurance Company Limited (LAC) provides crop and livestock insurance to farmers as part 

of the UAIS. Agricultural insurance in Uganda is still in the developmental stages, but with 

sustained support from the government, private sector, and international partners, it holds great 

potential for transforming the agricultural sector by reducing risks and increasing resilience 

among small farmers. 
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ANNEX 1: MULTICOLLINEARITY TEST

The assumption of absence of multicollinearity was examined. Variance Inflation Factors 

(VIFs) were calculated to detect the presence of multicollinearity between the predictors. High 

VIFs indicated increased effects of multicollinearity in the model between predictors. 

Following Menard (2010), VIFs greater than five were cause for concern, whereas VIFs equal 

or greater than 10 were considered the maximum upper limit. All predictors used in the binary 

logistic regression model had VIF values less than 10. 

All microdata used in this study came from the 2018 Annual Agricultural Survey. 

Multicollinearity was found in the following variables, which were removed from the model: 

1) “Total area under crop - ha”; 2) “Yield”; 3) “Prices of maize”; 4) “Quantity of maize 

produced”; 5) “Irrigation”; 6) “Quantity of seeds applied to crop that has been purchased - 

tonnes”; 7) “Total quantity harvested of crop – tonnes; 8) “Distance to markets”; 9) “Seed 

Source - Other”; 10) “Main Economic - Non-agricultural paid job”; and 11) “Main economic 

role - Salaried Worker”. Irrigation is an input typically included in modelling exercises.  

For our binary logistic regression model, irrigation was not included given that 

multicollinearity tests showed collinearity issues between irrigation (as independent variable) 

and mainly the type of seed used for maize cropping (the dependent variable). Additionally, 

Uganda is characterized for benefiting from a bimodal rainfall system (i.e. two rainy seasons 

per year), and for having abundant surface water resources including lakes, rivers and wetlands 

(GIZ, 2020) that allow a diverse range of crops to be produced in most districts of the country 

(IFAD, 2022). This context suggests that Ugandan farmers are not hugely concerned about 

counting with irrigation facilities. And in fact, UBOS (2020) reports that only 2.6% of all 

agricultural households in the country irrigated their lands in 2019. 

Data associated with climatic conditions, such as rainfall, temperature, and humidity, were not 

used in this study. This kind of data conditions what econometric methods can be applied to 

extract meaningful insights. As data on climatic conditions is frequently collected overtime 

(generally hourly, daily, and weekly), the data builds time-series structures, which is different 

from cross-sectional data (that corresponds to the microdata from the 2018 Annual Agricultural 

Survey).  

No multicollinearity among the predictors was found in the following variables, which were 

included in the model: 1) “Gender”; 2) “Education”; 3) “Fertilizer use”; 4) “Chemical pesticide 

use”; 5) “Credit source – Financial institutions”; 6) “Seed supplier – Government”; 7) “Seed 

supplier – Relative/neighbor”; 8) “Seed supplier – Local retailer”; 9) “Seed supplier – 

Wholesaler”; 10) “Extension services”; 11) “Farmers attending trainings”; 12) “Main 

economic activity – Off farm job”; and 13)”; “Age of the household head”. 
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ANNEX 2: DESCRIPTIVE STATISTICS OF VARIABLES USED IN THE MODEL 
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Seed supplier - Local retailer 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid No 3111 84.6 88.5 88.5 

Yes 404 11.0 11.5 100.0 

Total 3515 95.6 100.0  

Missing System 161 4.4   

Total 3676 100.0   

 

Seed supplier - Wholesaler 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid No 3347 95.4 95.4 95.4 

Yes 163 4.6 4.6 100.0 

Total 3510 100.0 100.0  
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 Ln total area and Ln yields 

 
Note: Negative numbers of mean and median are because many values of total area are between 

0 and 1. Therefore, the natural logarithm of any number less than 1 and higher than 0 is a 

negative number. 
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ANNEX 3: TESTING THE BINARY LOGISTIC REGRESSION MODEL 

 

This Annex presents all procedures followed to test the accuracy of the binary logistic 

regression model. Table 1 tested if the sample sizes for both traditional seeds and improved 

seeds were statistically different from each other. The null hypothesis was that the frequency 

of maize plots using traditional seeds and the frequency of maize plots using improved seeds 

were not statistically significantly different from each other. The Wald statistic was very high 

(1035.026) and the p-value (0.000) less than 1% level rejecting the null hypothesis. Therefore, 

the frequency of maize plots using traditional seeds and the frequency of maize plots using 

improved seeds were statistically different from each other. Thus, the probability of finding a 

farmer using traditional seeds is different (higher) as compared to the probability of finding a 

farmer using improved seeds.  

Table 1: Variables in the equation 

 
Source: Own elaboration based on microdata from the 2018 Annual Agricultural Survey, 

UBOS. 

Goodness-of-fit statistic was used to determine whether the model adequately describes the 

data or not.  The Omnibus Test of model coefficients indicates that the model is significant at 

1% level, indicating that the model is satisfactorily describing the data (Table 2). The Chi-

square values and the p-values are statistically significant, and therefore the model has some 

predictive capacity. 

Table 2: Omnibus test of model coefficients 

 
Source: Own elaboration based on microdata from the 2018 Annual Agricultural Survey, 

UBOS. 

The Hosmer and Lemeshow test was not significant at 1% level indicating that the binary 

logistic model fitted the data relatively well. In other words, the difference between the 

observed and predicted value cases is small indicating that the data fitted relatively well the 

model, and that the model’s predictive capacity is acceptable (Table 3).  

Table 3: Hosmer and Lemeshow Test 

 
Source: Own elaboration based on microdata from the 2018 Annual Agricultural Survey, 

UBOS. 

Further analysis of the predictive capacity of the overall bivariate model was done using the 

contingency table of the “Hosmer and Lemeshow test” (Table 4). This test separates the 

predicted probabilities into ten categories, accounts the number of plots in those categories, 

and compares them against the expected vs the observed types of seeds. For example, in 

category 10 the expected number of plots with improved seeds was 88.824 while the observed 
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number of plots with improved seeds was 88. The deviation of both values was not very big, 

and therefore the predictive capacity of the model is acceptable. 

Table 4: Contingency table for the Hosmer and Lemeshow Test 

 
Source: Own elaboration based on microdata from the 2018 Annual Agricultural Survey, 

UBOS. 

The Percentage Accuracy in Classification (PAC) indicates how well the model can predict the 

correct category of the independent variables. Overall, the model exhibits good sensitivity as 

it was able to correctly predict 91.8% of the households that will use improved and traditional 

seeds (Table 5). 

Table 5: Percentage Accuracy in Classification (PAC) 

 
Source: Own elaboration based on microdata from the 2018 Annual Agricultural Survey, 

UBOS. 

In conclusion, all these tests indicate that the binary logistic regression model is overall suitable 

to describe the data, as well as to estimate the odds ratios of the dependent variables. 

 

 

 

 

 

 


