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Abstract

Understanding the intricate relationship between agricultural production and poverty
is crucial for enhancing household welfare and societal development. However, research on
poverty among different age groups of smallholder maize farmers is insufficient. In this study,
employing a non-experimental approach, we examine the determinants of poverty status across
7,646 smallholder maize farmers using a logistic regression model. Our findings underscore the
importance of factors like household head's gender, off-farm employment, household size, land
use, fertilizer use, education, seed type, cooperative membership, and food security, influencing
poverty status across various age groups concerning income and food poverty. The poverty status
is significant influenced by education, Sex of household head, food security status, type seed
used for both income and food. But cooperative membership, household size and land size were
significant influence income poverty status only. These results have significant policy implications,
highlighting the need for age-specific solutions in the smallholder maize sector. Also, emphasizes
the policies to promote educational enhancements, improved maize seeds, and cultivate a sense of
dignity in farming among the youth. Encouraging cooperative engagement and enhancing access
to agricultural resources, along with optimizing land use, are critical steps toward economic

empowerment and poverty alleviation.
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Introduction
Background information
Tanzania‘s economy relies heavily on
agriculture, which is crucial to food
security and poverty reduction (Kim et al.,
2021). Also in the agricultural sector, millions
of people are employed and rural communities
are provided with a means of livelihood
(Nassary et al., 2020). Furthermore, the sector
contributes 30% of export earnings, 85% of
total exports, and 26.9% of Gross Domestic
Product (GDP), employing 65% of the labor
force and providing 80% of the income for
the population (Kafle ef al., 2019; Kim et al.,
2021; URT, 2021). Tanzanian smallholder
farmers account for approximately 90% of the
country's maize production, but they are faced
with challenges such as low land productivity,
with an average yield of 1.5 tons per hectare

(Nassary et al., 2020; URT, 2019). While these
challenges exist, maize remains a foundation of
the country's agriculture, accounting for 73%
of crop production and around 20% of its GDP
(Lindsjo et al., 2020; Volk et al., 2021).
However, climate change, limited
credit access, high supply costs, low labor
force participation, and inadequate market
information plague the sector (Kinyondo
and Magashi, 2017, Misaki et al, 2019;
Mutayoba, 2018; Volk et al, 2021). As a
result of these issues, the agricultural sector
has been discouraging participation of youth
(Lindsjo et al., 2020). Several initiatives were
undertaken to address this issue (URT, 2022a).
These initiatives include the Tanzania Youth
Involvement in Agriculture Strategy 2016-2021
and the Youth Initiative for Agribusiness (YIA)
under Building a Better Tomorrow (BBT) 2022-
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2030 (URT, 2022a). However, labour force
participation including different age groups in
agricultural sector is recorded to have declined
from 86.5% in 2014 to about 83.0% by 2020
(URT, 2021b). Although age groups have been
defined differently in different studies, in this
study we have categorized them as youth (15-
35), middle-aged farmers (36-64), and eclderly
farmers (65+) utilizing the Integrated Labour
Force Survey (ILFS) definition (URT, 2022b).

Severalstudies onparticipationinagriculture
and poverty in Sub-Saharan Africa have been
conducted. These include study of Lindsjo et
al. (2020), (2021) on agricultural intensification
in Tanzania and Malawi. Work of Kassahun et
al. (2022) on Analysis of rural household food
and non-food poverty status in Ethiopia. Also
work on occupation choices between agriculture
and non-agriculture sector (Ochieng, 2020;
Osabohien et al., 2021). While previous study
has thoroughly explored the general prevalence
of poverty among smallholder farmers, there
is a considerable gap in the literature in terms
of a detailed understanding of houschold
wellbeing, particularly as it relates to certain
age groups. The existing body of research has
mostly concentrated on general poverty status,
ignoring the positive and negative aspects which
influence household wellbeing across different
age groups. However, limited research has been
conducted on intergenerational relationships
and rural livelihoods as well as poverty status
including income and food poverty status
in Sub-Saharan Africa (SSA) that considers
different groups (Lindsj6 ef al., 2021).

Thus, this study bridges the gap by
examine the interconnection between age
groups and poverty status by consider their
income and food poverty status among
Tanzanian houscholds headed youth, middle-
aged and elderly smallholder maize farmers. By
addressing these issues, the study contributes to
a deeper understanding of generation-specific
determinants of poverty status by houschold
heads of diverse age groups engage in maize
farming, which will shape the agricultural
policies and poverty reduction initiatives.

Literature review
In the theoretical part, we can examine

poverty through the lenses of two theories. To
begin, the individualistic theory of poverty
emphasizes poverty as a natural attribute linked
to an individual's capacities and cognitive
ability (Kassahun et al., 2022). In contrast, Sen's
(1992) Capability Approach provides important
insights into understanding the intricate
interplay between poverty status and various
socioeconomic determinants for households.
At its foundation, this approach holds that
individuals have a variety of capacities or
potentials that are necessary for them to achieve
their goals and desires. An individual's level of
poverty is determined by their ability to transfer
their capabilities into meaningful and useful
effects (Alkire, 2005).

Within the discipline of poverty theories, the
welfare school of thought contends that a society
is in poverty when the essential requirements of
economic well-being, as determined by societal
standards, are not met. The basic needs school,
on the contrary hand, defines poverty as a state
in which an individual lacks the necessities for
survival (Tesfaye, 2017). Poverty, on the other
hand, is viewed as a measure of an individual's
potential to succeed in a specified variety of
occupations by the capability school (Yared,
2005). This study seeks to examine these
aspects and identify the factors of poverty status
among smallholder farmers, providing a specific
focus within the scope of this research of age
differences.

There is an increasing body of research
has studied the various factors of poverty status
among smallholder maize farmers in recent
years, work such of Alabi et al. (2021), Geffersa
et al. (2022), Olayemi et al. (2021), and Wang
et al. (2021) conducted notable research that
highlighted the considerable influence of
many factors on poverty status. Irrigation use,
cooperative participation, off-farm employment,
land wuse, fertilizer application, seed type
selection, and their consequent influence on
poverty as measured by income and food
security are among these issues.

The work of Alabi et al. (2021) and Addai
et al. (2022) underlined the significant poverty-
reducing benefit of off-farm employment
among smallholder farmers, particularly in
terms of increasing income and food security.
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Furthermore, cooperative membership has
been found to be positively connected to higher
household income and lower poverty rates
(Wang et al., 2021; Zhang et al., 2021), giving
a dual benefit of increased income and food
security. Land ownership and tenure security
have also emerged as important predictors of
poverty status, with bigger land sizes providing
better opportunities for poverty alleviation
(Lindsjo et al., 2021; Olayemi et al, 2021),
positively impacting both income and food
security. A prudent use of fertilizers has been
identified as a powerful technique of increasing
crop output and, as a result, decreasing poverty
among smallholder farmers (Dwi Yennie et
al,, 2021; Geffersa et al., 2022), positively
impacting income and improving food security.
Furthermore, the type of seed used has a
considerable impact on poverty dynamics, with
the use of improved maize seeds exhibiting
a significant influence on poverty reduction
among smallholder farmers (Abdoulaye et al.,
2018), affecting both income and food security.

Notably, household-related characteristics
have emerged as important determinants of
poverty status. Kassahun et al. (2022), Lindsjo
et al. (2021), and Olayemi et al. (2021) studied
the impact of family structure, sex of the
household head, age of the housechold head,
household size and household head education
level. Female-headed households, for example,
frequently have greater poverty rates compare
to male housechold headed (Olayemi et al.,
2021), hurting both income and food security.
Household heads with a higher education
level, on the other hand, manage to experience
reduction in poverty (Kassahun et al., 2022),
affecting both income and food security. The
interaction of these poverty drivers within
diverse age groups of houschold heads, on the
other hand, the understanding of age differences
in relation to income and food security in
subject matter is not much researched, creating
a knowledge vacuum that this study covers.

Methodology
Study area

The study was conducted in Tanzania and it
included significant maize production areas such
as Ruvuma, Manyara, Tanga, Tabora, Songwe,

Rukwa, Singida, and Dodoma. According to
the data of agricultural census Survey of 2020,
these Tanzania regions stand out as important
maize growing hubs, providing approximately
3,224,191 tons, or roughly 60.85 percent of the
nation's total maize production (URT, 2021).
Figure 2 depicts the significant maize output in
these specific sites, confirming their selection as
the principal focus of our study.

Research design and data

A non-experimental research design was
used in this study, as described Osabohien et
al., (2021). The study used secondary data
from the National Bureau of Statistics (NBS),
specifically the National Sample Census on
Agriculture (NSCA) data for the 2019/2020
agricultural season. The sample consisted of
7,646 smallholder households engaged in maize
farming throughout the mentioned agricultural
period. Maize smallholders were purposefully
chosen as the study's focus point due to their
considerable representation, accounting for
about 90% of maize farmers in Tanzania
(URT, 2021). The information gathered
included detailed information about household
characteristics, farm characteristics, input use
and socioeconomic characteristics.

Econometric model specification

The logit model was employed in the study
to examine the determinants of poverty (food and
income) among household heads in the youth,
middle-aged, and elderly age groups involved
in maize cultivating. In a similar work, previous
researchers (e.g., Al-Bairmani and Ismael,
(2021); Kassahun et al. (2022); Osabohien et
al. (2020)) utilized the same model. Because
the dependent variable, poverty status, was
binary, the logit model was chosen. Poverty
is assumed to be a function of socioeconomic
and demographic variables, both theoretically
and empirically. Let Y, represent the household
head's response to their poverty status. Where
Y =1 represent the poor in either income or
food and Y, =0 represent the non-poor in either
income or food. The poverty status probability
for the household head is then calculated using
logistic regression.
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P(Y=D/X,)...X)=f(X,...X)
The logistic distribution function is denoted by
the function f.

POY = 1/X,,..., exp(Bo + P1Xs + oo +BuXn)

X = 1+ exp (Bo + frXs+ ... +fnXn)

The logistic distribution function, of course,
transforms the regression into the interval (0,1).
Logit(x) is defined further as

X
Logit (x) = 10g(1 — x) .............. 3)

The Logit model can be expressed as follows:

p(y
Log(7 e =5 )—ﬁwZﬂl :
The extended empirical models for analyzing
the effect of several explanatory variables on
poverty status are as follows:

Y =B B XAPX AP, Xp. B X FE, . (5)
Which can further write as
Yl=,30+ﬂ +/32X2+/J’3X3+ﬁ4X4+ﬁ d+p ﬁ
pdpAd+p,drp,d, )
Yy = { 1 = If the houshold head is Poor
0 = If household head is Non — Poor

Where Y is a dichotomous dependent variable,
poverty status is explained as Y =1; if the
household head of age groups (youth, middle-
aged and elderly groups) is poor in either
income or food and Y,=0, if is non-poor in
either income or food. While = intercept and
B, are regression coefficients and X, to X are
explanatory variables. ¢, is error term follows the
logistic distribution with mean zero and constant
variance. Maximum likelihood estimation is the
estimating methodology used. Table 1 depicts
the variables used and their measures, which
were guided by both theoretical and empirical
literature. We use the World Bank (2011)
definition of poverty line to define income
poverty in our study. If household head farmers
earning less than $2 per day are classified as
poor. Furthermore, we used the Direct Calorie
Intake Approach to measure food poverty status,
with people consuming less than 2200 calories
classified as poor, according to the poverty line
established by Foster et al. (1984).

Results and Discussion
Distribution of smallholder maize farmers by
their age groups

Figure 1 depicts the age-groups distribution
of smallholder maize farmers. The dataset
covers individuals into three major age groups:
youth, middle-aged, and elderly. The study
provides significant insights into the distribution
of smallholder maize farmers across various age
categories. Individuals in the middle age group
account for the largest proportion, accounting
for 60% of the total sample. The following
significant category is the youth group, which
accounts for 29% of the total population. The
elderly, on the other hand, make up a smaller
fraction, accounting for 11% of smallholder
maize farmers. These findings reveal that
middle-aged people are the most likely to
participate in maize farming activities, followed
by the youth group. Surprisingly, the combined
contribution of these two age groups accounts
for 89% of maize farming initiatives in the
smallholder community.

This information is useful for understanding
the age distribution among smallholder maize
producers and its implications for the agricultural
sector. The presence of middle-aged adults
suggests that this age group plays an important
role in maize farming, which could be attributed
to their experience, acquired knowledge, and
firm involvement in the agricultural domain.
The considerable representation of the youth
group, on the other hand, demonstrates an
optimistic trend, demonstrating enthusiasm
and involvement in maize farming. This could
indicate the possibility of succession and

myouth B middleaged individuals

W elderly

Figure 1: Distribution  of  smallholders’
farmers by their age groups
Source: Research findings (2023)
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continued interest in maize farming, ensuring
the sector's long-term viability. The significantly
lower proportion of elderly individuals involved
in maize farming, on the other hand, may signal
a potential shift in generational involvement or
alternate livelihood options for this age group.
Understanding these demographic trends is
critical for developing targeted policies and
interventions to boost productivity, promote
sustainability, and improve intergenerational
knowledge transfer among smallholder maize
farmers.

Descriptive results of variables used in the
analysis based on age groups

Table 1 presents the results of variables
used in the analysis in three age groups of
smallholder maize farmers: youth, middle-aged,
and elderly. The study reveals significant trends
in income poverty and food security across
various demographics. Notably, a significant
percentage of middle-aged maize farmers fall
into both the non-poor and poor categories,
particularly in terms of income, indicating a
range of economic positions within this group,
most likely influenced by financial obligations
and economic objectives. When assessing
poverty based on food access, the middle-aged
population has a higher percentage of non-
poor people, followed by youth and then the
elderly. The elderly, on the other hand, have a
higher incidence of food insecurity, stressing the
disparities in economic constraints and resource
access among age groups and emphasizing the
need for age-targeted support systems. Another
important finding is the substantial difference in
cooperative participation across these groups.
Middle-aged farmers outnumber both youth and
the elderly in cooperative membership, probably
due to experience, awareness, and perceived
benefits, highlighting the importance of
increasing cooperative movement, particularly
among younger farmers.

The study also reveals household
demographics, such as the large proportion of
male-headed households across all age groups.
However, the youth and middle-aged groups have
a higher share of male-headed households than
the elderly, indicating that household dynamics
are changing because of socioeconomic shifts or

demographic trends. Furthermore, the majority
of middle-aged farmers employ local seeds, but
they also show a stronger adoption of improved
seeds, indicating an openness to improvements
in technology. Furthermore, middle-aged
farmers use fertilizers more than their youth and
elderly farmers, demonstrating that knowledge
and resource access differ across age groups.
Notably, approximately 32% of middle-aged
farmers work off-farm, emphasizing income
diversification and its potential impact on
agriculture production. However, an in-depth
comparison of poverty rates, agricultural
practices and socioeconomic indicators among
young, middle-aged, and elderly smallholder
maize farmers, on the other hand, emphasizes
the importance of tailored measures to meet
the specific needs of each age group within the
agricultural sector.

Empirical results on the drivers of poverty
status based on age groups of small-scale
maize farmers

The results of logistic regression model on
the drivers of poverty status are shown in Table
2. The model fit the data well across three age
groups (youth, middle-aged, and elderly) as
evidenced by statistically significant Chi-square
values and associated probabilities [(Chi-
square=132.5, p=0.000), (Chi-square=271.83,
p=0.000), and (Chi-square=70.8, p=0.000)]
respectively. Similarly, when examining food
poverty status, our model revealed a compelling
fit for the age groups of youth, middle age, and
elderly, as evidenced by significant Chi-square
values and associated probabilities [(Chi-
square=705.8, P=0.000), (Chi-square=1311.6,
p=0.000), (Chi-square=290.8,  p=0.000)]
respectively.

The results show that seven out of nine
explanatory variables that were taken into
consideration, have significant effects on income
poverty status of smallholder farmers. The log-
likelihood estimates in the logit regression
model emphasizes that the likelihood of income
poverty was inversely correlated with household
head sex, household size, land size, household
head education, and food security. On the other
hand, among smallholder maize farmers, off-
farm employment, seed use, and household
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Table 1: Variables specification and summary statistics based on the distribution of age
groups
Variable Variable Label Age of household head in Years
Youth (1) Middle aged Elderly (3)
individuals (2)
Income poverty  Poverty status
Non-Poor 1,518 (19.9) 2,666 (34.9) 466 (6.1)
Poor 737 (9.6) 1,885 (24.7) 374 (4.9)
Cooperative Dummy for cooperative members.
YES 261 (3) 894 (12) 116 (2)
NO 1,994 (26) 3,657 (48) 724 (10)
Hh Sex Dummy of sex of household head
Male 1,948 (26) 3,758 (49) 584 (8)
Female 307 (4) 793 (10) 256 (3)
Food security Households run out of food.
YES 968 (13) 1,929 (25) 350 (5)
NO 1,287 (17) 2,622 (34) 490 (6)
Seed Used Dummy for Seed used.
Local seed 1,470 (19) 3,657 (48) 613 (8)
Improved seed 785 (10) 1,625 (21) 227 (3)
Off employment Dummy for employed in off-farm.
YES 1,120 (15) 2,466 (32) 646 (8)
NO 1,135 (15) 2,085 (27) 194 (3)
Fertilizer Use Dummy for the use of fertilizer
YES 1,196 (16) 2,226 (32) 551(7)
NO 1,059 (14) 2,325 (30) 289 (4)
Food Poverty Dummy for the food poverty status
Poor 520 (7) 1,006 (13) 187 (2.4)
Non-Poor 1,735 (23) 3,545 (46) 653 (9)

Notes: Number in brackets indicates percentages

size showed a positive association with income
poverty. However, the study shows that five
out of the nine explanatory factors significantly
influencing the level of food poverty status
among smallholder farmers. The log-likelihood
estimates in the logit regression model highlight
a negative relationship between the sex of the
household head, cooperative membership,
household education level, food security status,
and the food poverty status. In contrast, among
smallholder maize farmers, seed use showed a
positive connection with food poverty.

Table 2 results shows a significant negative

association between household head sex and
poverty status, with significance level of 5%
and 1% for youth and middle aged respectively.
Male household heads belong to youth and
middle-aged groups in maize farming reported
11.3% and 4.9% reduction in the probability of
being poor on income poverty, respectively. In
terms of food poverty, male household heads
in the middle-aged group have a 3.2% lower
probability of being categorized as poor. The
results indicate that female maize farmers in their
youth and middle-aged groups are more likely
to be poor than their male counterparts. These
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findings were consistent with those of Addai et
al. (2022), but unexpectedly, being male-headed
households revealed a significance and positive
association with poverty status in the older age
group, with a 14.5% and 6.3% increase in the
likelihood of being poor in income and food,
respectively. This meant that elderly male maize
farmers were significantly poorer than female
elderly maize farmers, which was consistent
with the findings of Olayemi et al. (2021). These
findings could be explained by cultural norms
that favor male farmers in resource allocation
and opportunities, resulting in higher income
levels for male family heads. In contrast, factors
such as failing health and restricted access to
modern farming technologies may contribute
to the increased risk of poverty reported among
elderly male maize farmers.

Furthermore, results in Table 2 indicated
a significant influence of off-farm employment
on poverty status, with varying levels of
significance. For middle-aged farmers, off-
farm employment demonstrated a significant
and negative association solely with income

poverty status at 1% level of significance. This
implies that a middle-aged household head
engaged in off-farm employment is 3.5% less
likely to experience poverty in terms of income
compared to a middle-aged household head
without off-farm employment, holding other
factors constant. Conversely, for the elderly,
off-farm employment was positively and
significantly linked to income poverty status at
the 1% level. This finding suggests that being
an elderly household head engaged in off-farm
employment increases the probability of being
poor in terms of income poverty by 17.8%.
Furthermore, concerning food poverty status
and its relationship with off-farm employment, a
positive and significant association was observed
only among the youth at the 1% significance
level. This implies that youth household heads
engaged in off-farm employment have 17.8%
higher chance of being with food poverty status
compared to their counterparts without off-farm
employment. These results are in line with prior
research conducted by Addai ef al. (2022) and
Alabi et al. (2021). Possible explanations for

Table 2: Logit model results on the determinants of poverty status among smallholder
farmers participating in maize production

Age of household head in Years

Youth (1) Middle-aged individuals (2) Elderly (3)
Pov._status Coef. St.Em. Marginal Coef. St.Em. Marginal Coef. St.Em. Marginal
Income_Poverty. effects effects effects
Eood, Poverty,
Hh_sex -.609 079 -0.113 %% -.818 069 -0.049%* 1.831 324 0.145%k*
=774 132 -0.032 -.764 .081 -0.032%* 2.025 541 0.063%%*
Cooperative -.947 142 -0.012 =772 065 -0.062%%* 1.069 24 0.017
-1.92 406 0.090%** -1.344 161 -0.035%* -.448 199 -0.063*
Qffarm_employ, -.889 086 -0.025 794 052 -0.056%*x 213 408 0.178%**
1.396 174 0.039%** 1.234 108 0.023 1.374 393 0.029
Land. Size -915 032 -0.019%* 1.007 021 0.002%** 1.089 .053 0.021*
-1.13 .053 - 0.014%* -.852 026 -0.018 -.952 .069 -0.005
food _security. -531 054 -0.134%xx -691 045 -0.089%%* 1.143 176 0.033
-20.2 3.179 -0.422%%* -20.83 2344 -0.420%%* -18.28 4.773 -0.367%%*
Seed_used 603 06 0.112%%* 516 036 0.161%* 54 098 0.152%%*
3.41 516 0,127k 687 067 0.044 %%k 1.484 486 0.036
fertilizer use 1.072 107 0.015 -.834 058 -0.044 %%k -.962 162 -0.010
1.704 241 0.063 =735 .069 -0.035%** 1.494 408 0.041
Hh_size 1.115 .022 0.023%%* 1.057 011 0.013%* -.998 029 -0.000
1.041 .026 0.005 1.012 015 0.001 -.993 .037 -0.001
HH_edulevel -971 012 -0.006%** -1.046 .01 -0.011%%* -1.054 1026 -0.013 %k
-.924 015 -0.009%** -1.023 014 -0.003* -.811 034 -0.021 %%k
Constant 558 734 297
012 073 033
Pseudo r-squared 0.05 Pseudo r-squared 0.04 Pseudo r-squared  0.07
0.29 0.273 0.33
Chi-square 132.51 Chi-square 271.93 Chi-square  70.80
705.82 1311.62 290.83
Observation 2,255 Observation 4,551 Observation 840
Prob>chi2 0.000 Prob>chi2 0.000 Prob>chi2  0.000

*HX p<.01, ** p<.05, * p<.1 significant at the 1, 5 and 10 percent probability levels, respectively. Notes: The first row of each explanatory variable
are results of effect of those variables on income poverty status while, the second row of each explanatory variables are results of their effects on

food poverty status.
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these findings include differences in earning
potential, job security, and availability of
necessary resources for individuals involved
in off-farm activities. Furthermore, issues such
as a lack of effective skill matching or limited
possibilities for skill development in off-farm
employment may contribute to the observed
differences in poverty status based on age and
off-farm labor participation.

Our findings show a 1% significant positive
association between household size and income
poverty status. This means that, when other
characteristics remained constant, an increase in
household size increased the risk of being poor
by 2.3% and 1.3% in the youth and middle-aged
age groups, respectively. This indicates that as
the number of people in a household increase,
so does the likelihood of living in being poor
on income poverty. Possible explanations for
this include more household resource demands,
which include critical necessities such as food,
shelter, and medical care, resulting in increased
expenditures and an increased chance of falling
into income poverty. These findings support
studies by Balogun ef al. (2021) and Kassahun
et al. (2022).

Table 2 results show significant associations
between land size use and income as well as food
poverty status, especially among young, middle-
aged, and elderly maize farmers. At the 5% level
of significance, one additional acre of land size
use was found to have a significant negative
correlation with both income and food poverty
status among young farmers. This means that
additional acre of land used and being a young
maize farmer reduces the likelihood of being
poor by 1.9% in terms of income and 1.4% in
terms of food poverty. The possible explanation
for this finding is that increased land utilization
by young farmers leads to increased agricultural
productivity, hence increasing income and
food security. In contrast, among middle-aged
and elderly farmers, land size use revealed
an unexpectedly positive and significant
association with income poverty status. Holding
other variables constant, each additional acre
cultivated increased the likelihood of income
poverty by 0.2% for middle-aged farmers
and 2.1% for elderly farmers. This surprising
result may be attributed to rising production

costs associated with increasing land holdings,
resulting in more financial constraints and a
higher proclivity for income poverty. These
findings are consistent with previous studies
by Lindsjo et al. (2021) and Olayemi et al.
(2021), which emphasized the multifaceted link
between land size use and poverty status.

At the 1% level, fertilizer use was found
to be negatively and significantly related to
income and food poverty status, but only among
the middle-aged group. Only being a middle-
aged family head who uses fertilizer in maize
cultivation reduces the risk of being poor by
4.4% for income poverty and 3.5% for food
poverty, when all other factors are held constant.
This means that middle-aged maize farmers
who use fertilizer are substantially less likely
to be poor than those who do not. The positive
effect of fertilizer on agricultural productivity
is one reason for this, it improves crop yields
and quality by increasing soil fertility. Middle
aged farmers who use fertilizer achieve better-
quality and more quantity output, resulting
in more income and better food access as we
can compared with other age groups. This
observation is in line with that of Kinyondo and
Magashi (2017).

The study found that a household head's
education level is crucial in affecting poverty
status among farmers of various ages. The
findings show a significant negative association
between the education level of the household
head and poverty status, with varied degrees
of significance. Other factor held constant, one
year increase in household head education level
resulted in a 0.6% decrease in the likelihood of
being poor in income poverty for youth farmers,
1.1% for middle-aged farmers, and 1.3% for
elderly farmers. Furthermore, the results show
that a one-year increase in the education level
of the household head reduces food poverty
status by 0.9% for youth, 0.3% for middle-
aged farmers, and 2.1% for elderly farmers,
while other factors remain constant. These
findings are consistent with previous studies
by Justin (2015) and Nassary et al. (2020).
Possible explanations for these findings include
education's contribution in improving decision-
making abilities, planning skills, and adoption
of new farming methods and technologies.
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Higher education provides individuals with the
knowledge to make informed decisions about
income generation, good farming methods and
the use of modern technology, thus reducing
the possibility of being poor. These findings,
however, contradict the findings of Ochieng
(2020) and White (2012), who reported that
farmers with higher education levels tend to
migrate from agriculture and rural areas in
search of better employment opportunities in
non-agricultural sectors, resulting in a higher
probability of being non-poor than those
engaged in agricultural activities.

The effect of seed type use on income and
food poverty status among household heads
of various ages. The study found a positive
and significant relationship between the use of
local seed and poverty status at the 1% level.
Specifically, the findings reveal that using local
seed increases the likelihood of being poor in
income poverty by 11.2%, 16.1%, and 15.2%,
respectively, when all other variables are held
constant. Similarly, when using local seed and
holding other factor constant, the study finds a
12.7% and 4.4% increase in the probability of
being poor for youth and middle-aged maize
producers, respectively. These findings show
that maize farmers of various ages who use
local seed are much more vulnerable to poverty
in both income and food dimensions than their
counterparts who use improved seed. This
finding agrees with recent studies by Geffersa
et al. (2022) and Alabi et al. (2021). Despite
this importance, the majority of smallholder
maize farmers continue to use local seeds, as
seen in Table 1. One possible explanation for
this tendency could be the increased expenses,
limited accessibility of improved seed, and lack
of expertise associated with improved seed use.
These factors may discourage smallholders
from using improved seeds, resulting in lower
yields hence failing in poverty (Geffersa et al.,
2022).

With different levels of significance,
the research reveals a significant negative
association between cooperative membership
and food poverty status. The study emphasizes
that being a youth, middle-aged, or elderly
maize farmer and a member of a cooperative
reduces the likelihood of experiencing food

poverty by 1.2%, 6.2%, and 1.7%, respectively.
This means that smallholder maize farmers who
are members of cooperatives are less likely to
be food poor than their counterparts who are
not members of cooperatives. However, when it
comes to income poverty, the findings show that
only middle-aged farmers experience a 3.5%
reduction in probability of being poor if they
are members of cooperatives. These findings
are supported by Wang ef al. (2021) and Zhang
et al. (2021). The findings are associated with
the fact that cooperative membership provides
several benefits to maize growers. Cooperative
participation makes it easier to have access
to pooled resources, shared knowledge, and
coordinated efforts, which improves efficiency,
production and income-generating prospects.
Furthermore, cooperatives frequently provide
market links and negotiation strength, resulting
in higher pricing for farmers' produce, which
benefits smallholder maize farmers.

Food security status was found to influence
food and income poverty status among different
age groups of smallholder farmers. The study
found a significant negative association
between food security and food poverty at the
1% level. According to the study, being a youth,
middle-aged, or elderly maize farmer with food
security reduces the likelihood of experiencing
food poverty by 42.2%, 42%, and 36.7%,
respectively. This means that smallholder maize
farmers with food security are less likely to face
food poverty than those without food security.
In terms of income poverty, the findings show
that only youth and middle-aged farmers have
a significant decrease in the probability of being
poor by 13.4% and 8.9% respectively if they
have food security. Our findings are in line with
studies of Ogunniyi et al., (2021) and Kassahun
et al. (2022). These findings emphasize on
the importance of food security in decreasing
poverty risks among maize farmers. These
findings are explained by the tendencies include
the underlying relationship between food
security and economic stability. Farmers who
have food security have consistent availability
to adequate and nutritious food, which improves
their general well-being and reduces the
financial strain connected with food purchases.
Furthermore, food security leads to improved
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health and productivity, potentially leading
to higher income creation, which benefits the
youth and middle-aged demographics the most.

Conclusion and recommendation

Understanding the complex relationship
between agriculture production and poverty
status is critical for improving both household
welfare and overall society development.
However, scholarly interest in the examination
of drivers of poverty status across various age
groups among smallholder maize farmers has
been inadequate. Given that a considerable
proportion of smallholder farmers are poor, this
study used a non-experimental study method
to examine the determinants of poverty status
among different age groups of 7,646 smallholder
maize farmers. Using a logistic regression
model, we examined the factors that influence
income and food poverty status for these groups.

Our findings highlight the importance of
various factors such as the sex of the household
head, off-farm employment, household size,
land use, fertilizer use, educational attainment,
seed type use, cooperative membership, and
food security, all of which have a distinct effect
on poverty status across age groups in relation
to income and food poverty. These findings
have important policy implications, stressing
the importance of age-specific solutions in
the smallholder maize growing sector. Policy
interventions  should  target  educational
improvements and programs that encourage the
use of improved maize seeds, as well as creating
a sense of dignity in farming among youth. It
is critical to transmit the notion that devoting
youthful energy to farming may be not only
financially paying but also a dignified endeavor
that contributes to personal well-being and the
nation's agricultural growth.

This study emphasizes on encouraging
cooperative membership engagement and
enhancing access to agricultural resources such
as high-quality seeds and fertilizers in poverty
reduction. Furthermore, it emphasizes on need
to creating off-farm employment opportunities,
particularly for the youth and middle-aged
farmers and maximizing land use as critical steps
toward increasing economic empowerment
and alleviating poverty. Our research delivers

actionable insights, providing a sophisticated
understanding of poverty within the agricultural
sector, allowing for the creation of effective
strategies to improve the economic well-being
of smallholder maize farmers of various ages.
Future research may investigate on drivers of
poverty status among different age groups of
smallholder maize farmers using longitudinal
data and consider integrating multinational
datasets to increase external validity of the
findings.
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