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Despite the economic importance of  mango farming in Makueni Constituency, Kenya, the 
relationship between mango farming income and rural household livelihoods remains insuf-
ficiently established. This study examined the relationship between mango farming income 
and rural household livelihoods, focusing on educational expenditure, savings, investment, 
food security and access to healthcare. Guided by the Sustainable Livelihoods Framework 
and Production theory, the study adopted a convergent parallel mixed-methods design. From 
a target population of  28,696 small-scale mango-farming households, 379 respondents were 
selected, of  whom 305 participated, yielding a response rate of  80.5%. Quantitative data 
were collected using structured questionnaires and analysed in SPSS Version 32 through 
descriptive statistics, chi-square tests, Spearman’s rank correlation and regression analysis. 
Qualitative data were collected through interviews and analysed thematically. The findings 
revealed a moderate positive association between mango income and perceived household 
income (ρ = 0.421, p < .01), and a weaker positive association with the overall livelihood 
index (ρ = 0.283, p < .01). These results indicate that higher mango earnings corresponded 
more closely with perceived income improvement than with overall livelihood outcomes. 
The findings support measures to increase returns from mango farming and strengthen 
mango income’s contribution to household well-being.
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INTRODUCTION 
Mango farming has contributed to the livelihood of  
farm households in terms of  cash received from sales, 
employment opportunities and food accessed. However, 
despite the volumes and sales achieved, the income 
from mango farming does not suggest a higher status 
of  farm households. Mango farmers benefit from the 
farm through prices, marketing costs, post-harvest losses 
and lucrative markets. For this reason, it is important to 
establish the proportion of  the income realized from 
the sale of  mangoes that contributed to the accessing of  
household commodities, education expenditures, savings 
and investments. 
International literature on mango-producing regions 
provides insights into the relationship between 
agricultural production and farmers’ socioeconomic well-
being. Although mangoes are cultivated in more than 90 
countries (Mujuka et al., 2020), much of  the research has 
focused on market access, post-harvest management, 
processing, value addition, and interventions aimed at 
increasing smallholder farmers’ incomes (Promkhambut 
et al., 2023). In the Philippines, labour welfare and 
social security remain challenges in mango production 
(Sacramento & Cañete, 2023), while pests, diseases, 
climatic variability, and unfavourable market conditions 
constrain smallholder mango production in sub-Saharan 
Africa (Akanwa & Okoli, 2021; Kalvelage et al., 2023; 
Nakabonge et al., 2023). Although these studies illuminate 
production constraints and related welfare concerns, they 
give less attention to how income earned from mango 

sales relates to farmers’ socioeconomic well-being. This 
relationship warrants closer examination to establish 
how returns from mango farming are associated with 
household welfare beyond production levels and market 
participation.
In Kenya, market constrains such as transportation 
costs, distance to market, credit access, middlemen and 
price fluctuations (Gachoka et al., 2023; Ndiwa et al., 
2026), influence the sale of  mangoes by the commercial 
farmers. In Machakos, mango trading is determined by 
the market accessibility and prices, credit and extension 
services (Musyoka et al, 2021) while other studies look 
at post-harvest handling and processing facilities (Okelo 
et al., 2025). These studies highlight the important role 
played by production volumes and markets in the success 
of  the commercial farming. However, none of  them 
establishes the extent to which income earned from the 
sale of  mangoes influences the socio-economic wellbeing 
of  farm households. Such disparity is evident in Makueni 
County where the cultivation of  mangoes is quite 
pronounced. The county has 4,276 hectares of  mango 
farms that produce 39,963 metric tonnes of  mangoes 
(Bundi et al., 2020). However, the total production in the 
country is estimated at 199,626 tonnes worth KSh 5.99 
billion in 2023 (Agriculture and Food Authority, 2024). 
The reason for selecting Makueni County is due to the 
fact that it has the highest volumes of  mango production 
and varying levels of  poverty as can be seen from the 
disparity in figures between the proportion of  total 
national mango production and poverty levels in the 
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County. While the County produces 31% of  the national 
supply, it records a poverty level of  60.6% as compared 
to the 45.9% national average in 2019 (Kenya National 
Bureau of  Statistics [KNBS], 2019). This indicates 
a probable connection between the county’s socio-
economic wellbeing and levels of  mango production. 
However, the statistics do not determine the correlation 
between the income from mango farming and the socio-
economic wellbeing of  the residents. 
Previous research has concentrated on understanding 
the practices in mango farming, market dynamics, value 
addition and income in Makueni County (Adane et al., 
2019; Okelo et al., 2025). Yet, there is a gap in establishing 
the proportion of  income earned from mango farming 
in comparison to the general welfare of  the residents 
in the area. This study sets out to investigate the effect 
of  income from mango farming on rural households’ 
socio-economic wellbeing in Makueni County, Kenya. 
The study defines income from mango farming as the 
value realized by households from sales of  mangoes. 
It investigates the relationship of  income from mango 
farming to the selected socio-economic indicators of  
rural households. It examines the share of  income from 
mango farming as a proportion of  overall income from 
other sources. In addition, it compares the differences 
between income from mango farming and the overall 
socio-economic wellbeing of  the residents as indicated 
by education, savings and investment.

LITERATURE REVIEW
This section reviews theoretical and empirical literature 
on the relationship between mango farming income and 
rural household well-being in Makueni Constituency, 
Makueni County, Kenya. It examines the Sustainable 
Livelihoods Framework and Production Theory, 
synthesises empirical evidence on mango farming 
income, income diversification and household livelihood 
outcomes, and identifies gaps addressed by the current 
study. It also presents the conceptual framework guiding 
the analysis.

Theoretical Framework
The Sustainable Livelihoods Framework (SLF) provides 
the primary theoretical foundation for this study, while 
Production Theory offers a complementary perspective 
for explaining the generation of  income from mango 
farming. Chambers and Conway (1992) established a 
foundational understanding of  sustainable livelihoods by 
linking household capabilities, assets, livelihood activities 
and the capacity to cope with stresses and shocks. Scoones 
(1998) subsequently developed an analytical framework 
connecting livelihood resources, institutional conditions, 
livelihood strategies and outcomes. More recently, 
Natarajan et al. (2022) revisited the SLF, emphasising 
the need to account for structural inequalities, spatial 
differences, changing rural economies and environmental 
pressures. This theoretical development is relevant to 
small-scale mango farming because household well-

being depends on more than agricultural earnings. It is 
also shaped by access to productive resources, market 
opportunities, institutional support and alternative 
livelihood activities. The SLF therefore provides an 
appropriate overarching perspective for examining the 
relationship between mango farming income and rural 
household well-being in Makueni Constituency, Kenya.
The SLF recognises that households combine livelihood 
activities and mobilise available resources to meet their 
needs, although their ability to translate these resources 
into favourable outcomes varies. In this study, mango 
farming income refers to earnings generated from mango 
production, principally through the sale of  mango 
produce. It is operationalised through two dimensions, 
monthly or seasonal income from mango farming 
and diversification of  household income sources. 
Monthly or seasonal income captures the amount and 
timing of  earnings from mango sales, whereas income 
diversification reflects the range of  additional income 
sources available to the household. These dimensions 
provide complementary insights into household financial 
resources. Mango earnings indicate the income generated 
from the crop, while diversification captures the extent 
to which households supplement agricultural earnings 
with other sources of  income. The study examines 
how these dimensions relate to household livelihood 
outcomes, including educational expenditure, savings, 
investment and other indicators of  well-being specified 
in the research instruments. Consistent with the SLF, 
the framework does not presume that higher mango 
income automatically translates into improved well-being. 
Household expenditure demands, market conditions, 
agricultural risks and access to productive resources also 
shape the relationship between income and household 
outcomes.
Recent scholarship reinforces the relevance of  examining 
livelihoods beyond agricultural earnings alone. Natarajan 
et al. (2022) argue for a broader understanding of  rural 
livelihoods that accounts for structural and relational 
processes and the connections between rural households 
and wider economic systems. Similarly, Baghernejad et 
al. (2023) examined strategies for stabilising smallholder 
farmers’ livelihoods through non-farm activities, 
highlighting the relevance of  income diversification 
to household livelihood strategies. These perspectives 
support examining mango farming income alongside 
other household income sources. However, diversification 
should not automatically be interpreted as evidence of  
improved well-being, since its significance depends 
on the availability, stability and returns of  alternative 
activities. The SLF consequently guides this study in 
examining whether differences in mango farming income 
and income diversification are associated with differences 
in household livelihood outcomes, while recognising the 
wider economic and institutional conditions within which 
households operate.
Production Theory complements the SLF by explaining 
the productive processes through which agricultural 
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resources generate output and potential earnings. 
Cobb and Douglas (1928) established a foundational 
production-function model linking productive inputs 
to output. Subsequent empirical research has extended 
the application of  production functions to smallholder 
agriculture, examining input productivity, resource-
use efficiency and differences in farm performance. 
For example, Oumer et al. (2022) investigated technical 
efficiency and farm heterogeneity among smallholder 
maize producers in Ethiopia using alternative stochastic 
frontier models. Their findings demonstrated that 
estimates of  farm efficiency depend partly on how 
analytical models account for differences between farms 
and unobserved farm-specific characteristics. This 
evidence reinforces the importance of  considering both 
productive resources and variations in farm conditions 
when examining agricultural production. In the context 
of  small-scale mango farming, Production Theory directs 
attention to land, labour, capital and other productive 
inputs that influence harvest volumes and the quantity of  
produce available for sale. However, agricultural output 
alone does not determine realised income. Earnings also 
depend on the quantity marketed, prices received and 
marketing arrangements. Production Theory therefore 
explains the productive conditions underlying potential 
mango farming income, but it does not, on its own, 
adequately explain how household income relates to 
savings, educational expenditure, investment or wider 
well-being.
The two theories therefore perform distinct but 
complementary functions within the study. Production 
Theory provides the basis for understanding how 
productive resources relate to mango output and the 
potential earnings generated through sales. The SLF 
provides the overarching perspective for examining 
how monthly or seasonal mango farming income and 
diversification of  income sources relate to household 
livelihood outcomes. Their integration distinguishes the 
generation of  agricultural income from its significance 
within the wider economic and social circumstances 
of  rural households. It also avoids presuming a causal 
relationship between mango farming income and well-
being. Instead, the integrated framework guides the 
empirical assessment of  associations between mango 
farming income and rural household well-being in 
Makueni Constituency, Kenya.

Empirical Review
International evidence highlights the importance 
of  examining agricultural income alongside the 
environmental, market and labour conditions shaping 
rural household well-being. In Brazil’s semiarid Northeast, 
Hagel et al. (2022) investigated three agricultural 
production systems along the lower-middle São Francisco 
River using 193 farm household interviews, 60 expert 
interviews and secondary data. Their findings indicated 
that irrigated agriculture generated adequate farm income 
where infrastructure and market access were sufficient, 

although climate change and market conditions increased 
the vulnerability of  agricultural livelihoods. In the 
Philippines, Sacramento and Cañete (2023) examined 
labour relations in mango farming through key informant 
interviews and secondary data. They highlighted concerns 
about labour exploitation, workers’ welfare and inadequate 
safety nets within the mango industry. Together, these 
studies illustrate how agricultural livelihoods depend on 
production conditions, market access and the distribution 
of  economic benefits. However, neither directly examined 
the relationship between monthly or seasonal mango-
farming income and household-level welfare outcomes 
such as consumption, education expenditure, savings or 
productive investment. Their contribution to the present 
study is therefore contextual rather than direct. 
Evidence from Africa provides closer insight into 
fruit production and household livelihood outcomes. 
In Ethiopia, Mossie et al. (2021) used household data 
and an endogenous switching regression model to 
examine participation in apple and mango value chains. 
They estimated that mango value-chain participation 
was associated with an 18.5% increase in household 
consumption expenditure. In Nigeria, Olowo et al. (2022) 
investigated the livelihood implications of  cultivating 
indigenous fruits and vegetables, while Douyon et al. 
(2022) examined crop diversification and household 
food and nutrition security in southern and central Mali. 
Collectively, these studies establish the relevance of  
agricultural activities to household economic and food-
related outcomes. Nevertheless, they examine different 
agricultural activities and welfare measures. Consumption 
expenditure, for instance, does not independently 
establish improvements in savings, educational investment 
or productive assets. Moreover, value-chain participation 
does not directly measure the amount or timing of  
income received from mango farming. Consequently, 
the relationship between mango-specific earnings and 
multiple dimensions of  household well-being remains 
insufficiently established. 
Evidence from Kenya further demonstrates the 
importance of  examining the conditions under which 
agricultural livelihoods relate to household well-being. 
Mulwa and Kabubo-Mariara (2022) analysed panel 
data from 2004, 2007, and 2010 to examine income 
diversification, climate change, and household food 
security. Their findings showed that the relationship 
between income diversification and food security varied 
across agroecological zones and household circumstances. 
Similarly, Eichsteller et al. (2022), drawing on panel data, 
focus groups, and life-history interviews from Makueni 
and Vihiga counties, examined agriculture’s contribution 
to sustained poverty escapes. Their findings highlighted 
the importance of  infrastructure, land access, farming 
practices, and adaptation to climate-related challenges. In 
another study, Onakuta et al. (2026) examined livestock-
restocking interventions and household food security 
among pastoral households in Loima Sub-County, 
Turkana County, underscoring the relevance of  productive 
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resources to household welfare. Collectively, these studies 
indicate that agricultural livelihoods and productive 
resources are important to household circumstances, but 
their relationship with well-being depends on broader 
socioeconomic and environmental conditions. However, 
none specifically isolates income from mango farming 
to examine its relationship with household outcomes 
such as food consumption, healthcare access, education 
expenditure, and investment.
Research on mango production in Pakistan provides 
additional evidence on income generation within the 
sector. Mehdi et al. (2020) examined social upgrading 
and working conditions among workers in certified 
and non-certified mango orchards in southern Punjab 
and Sindh. Using survey data from 200 workers and 
double-log regression analysis, the study identified 
positive associations between workers’ education and 
income, and a significant relationship between farm-level 
credit and income. Although this evidence is relevant 
to understanding income within mango production 
systems, the unit of  analysis was the worker rather than 
the rural household. Considered alongside the Brazilian 
and Philippine studies, it also highlights the need to 
distinguish farm income, workers’ earnings and the 
distribution of  benefits within agricultural value chains. 
These measures represent related but different aspects 
of  rural livelihoods and do not independently establish 
how monthly or seasonal mango-farming income relates 
to household welfare. 
Across these international and African contexts, the 
literature identifies agricultural income opportunities, 
market access, diversification and production conditions 
as relevant to household livelihoods. However, the 
studies differ in their populations, research designs and 
welfare measures, including consumption expenditure, 
food security, poverty trajectories and workers’ welfare 
(Hagel et al., 2022; Mossie et al., 2021; Douyon et al., 

2022; Eichsteller et al., 2022; Sacramento & Cañete, 
2023). These differences do not necessarily represent 
contradictory findings because the studies examine 
distinct outcomes. They instead expose a measurement 
issue relevant to the present research: annual or general 
measures of  agricultural income do not necessarily 
capture monthly or seasonal variations in household 
cash availability. Examining income by month or season, 
alongside specified welfare indicators, therefore offers a 
more focused way to investigate the relationship between 
mango-farming earnings and household livelihood 
outcomes.
The gap is particularly relevant to Makueni County. 
Although Eichsteller et al. (2022) examined agricultural 
livelihoods in Makueni and Mossie et al. (2021) investigated 
mango value-chain participation in Ethiopia, the studies 
reviewed do not directly establish the relationship 
between monthly or seasonal income from small-
scale mango farming and multiple dimensions of  rural 
household well-being in Makueni. Specifically, further 
evidence is needed on how mango-farming income relates 
to household consumption, educational expenditure, 
savings, productive investment and other selected welfare 
indicators. The present study addresses this empirical and 
geographical gap by examining the relationship between 
mango-farming income and rural household well-being 
in Makueni, Kenya. By focusing on income rather than 
production levels or value-chain participation alone, it 
seeks to provide context-specific evidence on household 
livelihood outcomes without presuming causation. Figure 
1 shows the conceptual framework on which this study is 
based upon.

Conceptual Framework
The framework depicts the relationship examined 
between mango farming income and household 
livelihood outcomes. Monthly or seasonal income 

Figure 1:  Conceptual Framework 

captures the timing and amount of  earnings from mango 
farming, while diversification of  income sources captures 
the range of  income-generating activities available to 
households. The dependent variable reflects household 
conditions across food security, health and nutrition, 
quality of  life, and perceived livelihood change.

Hypotheses Guiding the Study
The study was guided by the following null hypotheses:
H₀₁: There is no statistically significant relationship 
between monthly or seasonal income from mango 
farming and rural household livelihoods in Makueni 

Constituency.
H₀₂: There is no statistically significant relationship 
between diversification of  income sources and rural 
household livelihoods in Makueni Constituency.

METERIALS AND METHODS
A convergent parallel mixed-methods design was 
adopted to examine the relationship between mango 
farming income and rural household livelihoods in 
Makueni Constituency, Makueni County, Kenya. The 
design involved collecting and analysing quantitative and 
qualitative data separately before integrating the findings 
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during interpretation (Hirose & Creswell, 2023). The 
quantitative component examined associations between 
mango farming income and household livelihood 
indicators, while the qualitative component explored 
stakeholders’ perspectives on mango production, 
marketing, seasonal income fluctuations and household 
livelihood conditions. Integrating the two strands enabled 
statistical findings to be interpreted alongside contextual 
evidence from key informant interviews, highlighting 
areas of  convergence, complementarity and divergence.
The study was conducted in Makueni Constituency, 
Makueni County, in Kenya’s Lower Eastern region. 
The area was selected because of  its substantial mango 
production and the importance of  mango farming to rural 
livelihoods. Bundi et al. (2020) reported approximately 
39,963 metric tonnes of  mango production across 4,276 
hectares, while Bett et al. (2021) identified Makueni as a 
major mango-producing area. The study targeted small-
scale mango farmers, with a planned sample of  379 
respondents determined using the approach of  Krejcie 
and Morgan (1970). Of  these, 305 participated in the 
household survey, yielding a response rate of  80.5%. A 
multistage sampling procedure involving geographical 
clustering, proportional allocation across the study 
wards and random selection of  eligible households was 
used to recruit survey respondents. Additionally, 10 
key informants were purposively selected from among 
agricultural officers, cooperative leaders, traders, mango 
exporters and county officials with relevant knowledge of  
mango production, marketing and institutional support.
Data were collected using a semi-structured household 
questionnaire and a key informant interview guide. The 
questionnaire captured household characteristics, mango 
farming income and selected household livelihood 
indicators. Mango farming income was examined through 
two dimensions, income from mango production and 
income from mango sales, as specified in the study 
instrument. Earnings from other livelihood activities 
were distinguished from mango farming income and 
excluded from its calculation. Household livelihood 
conditions were assessed using the indicators measured in 
the questionnaire and included in the statistical analysis, 
including food security and access to healthcare. Trained 
enumerators administered the questionnaire through face-
to-face interviews. Key informant interviews explored 
market access, post-harvest handling, transport costs, 
price fluctuations, extension services and institutional 
support. The qualitative evidence provided contextual 
insights into the factors shaping mango farming income 
and helped interpret its relationship with household 
livelihood conditions.
A pilot study involving 38 respondents, approximately 
10% of  the planned household sample, was conducted 
to assess the clarity, relevance and administration of  the 
research instruments. Feedback informed revisions to 
question wording, response options and questionnaire 
flow. Internal consistency was assessed using Cronbach’s 
alpha for the multi-item measures. For mango farming 
income, reliability was assessed separately for its two 

dimensions: monthly and seasonal income (α = 0.812) 
and diversification of  income sources (α = 0.786). The 
overall coefficient for the 20 Likert-scale items was 0.815. 
These estimates indicated acceptable internal consistency 
for the respective item sets.
Quantitative data were analysed using SPSS, Version 32. 
Descriptive statistics, including frequencies, percentages, 
means and measures of  dispersion, were used to summarise 
household characteristics, mango farming income and 
livelihood indicators. Chi-square tests of  independence 
examined associations between categorical variables, 
while Spearman’s rank correlation assessed the direction 
and strength of  associations involving ordinal or ranked 
measures. Multiple linear regression was used to examine 
associations between the specified explanatory variables 
and the composite livelihood index. The dependent 
variable, explanatory variables and diagnostic procedures 
were interpreted in accordance with the model actually 
estimated. Qualitative data from key informant interviews 
and open-ended responses were analyzed thematically 
through familiarization, coding, grouping related 
codes and developing themes relevant to the research 
objectives (Braun & Clarke, 2021). Quantitative and 
qualitative findings were integrated during interpretation 
to assess convergence, complementarity and divergence, 
enabling statistical patterns to be considered alongside 
stakeholders’ accounts of  market conditions, income 
variability and household livelihood experiences (Matović 
& Ovesni, 2023). The findings were interpreted as 
associations rather than causal effects.
The study complied with institutional and national 
research ethics requirements. Institutional authorization 
was obtained from St. Paul’s University, and ethical 
clearance and a research permit were secured from 
the National Commission for Science, Technology 
and Innovation (NACOSTI). Participants received 
information about the study and provided informed 
consent before taking part. Participation was voluntary, 
and respondents were informed of  their right to decline or 
withdraw without adverse consequences. Confidentiality 
was maintained through participant coding, secure data 
storage and the removal of  identifying information from 
research records. Findings were reported in ways that 
protected the identities of  participating households and 
key informants.

RESULTS AND DISCUSSION 
This section examines income generated from small-
scale mango farming among rural households in Makueni 
Constituency. It presents the distribution of  earnings 
during the last mango season, the contribution of  mango 
farming to household income, factors affecting earnings, 
and statistical associations between mango income and 
household livelihood outcomes. Quantitative findings are 
integrated with interview evidence to explain variations in 
earnings and the constraints respondents reported.
Household earnings from mango sales varied considerably 
across the 305 respondents. Figure 1 presents the 
distribution of  earnings reported for the last mango season.
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Figure 1: Household Earnings from Mango Farming in the Last Season (KES)
Source: Household survey data (2025)

Most households earned between KES 10,000 and 30,000 
(30.5%) or between KES 60,000 and 100,000 (31.5%). 
Smaller proportions earned less than KES 10,000 (5.2%) 
or between KES 30,000 and 60,000 (9.2%). Notably, 
nearly a quarter of  households (23.6%) reported earnings 
exceeding KES 100,000. These findings highlight that 
while a substantial share of  households derives moderate 
income from mango farming, a smaller subset attains 
relatively high earnings, reflecting variation in returns and 
the potential of  mango farming to supplement household 
livelihoods in Makueni Constituency.
Building on the variation in household earnings from 
mango farming (Figure 2), respondents assessed its 
relative importance compared with other household 
income sources. As shown in Table 1 , 59.7% (n = 
182) reported that mango farming provided most of  

their household income, while 6.9% (n = 21) identified 
it as their main income source. Combined, 66.6% of  
households relied on mango farming for most or all of  
their income. In contrast, only 4.3% (n = 13) reported 
that it contributed little. This distribution highlights 
the substantial dependence of  surveyed households on 
mango farming, although its relative contribution varied.
The perception ratings in Table 3 reinforce this pattern 
but reveal a distinction between income improvement 
and financial security. The statement “Mango farming 
has helped improve our household income” recorded 
the highest mean (M = 4.39, SD = 0.86), indicating 
strong agreement. By comparison, “Mango farming 
gives us enough income to plan for the future” recorded 
the lowest mean (M = 3.81, SD = 1.12), alongside the 
greatest variation in responses. The 0.58-point difference 

Table 1: Importance of  mango farming to household income
Importance Frequency Percent
It gives us only a little money 13 4.3
It gives us some money 89 29.2
It gives us most of  our money 182 59.7
It is our main source of  money 21 6.9
Total 305 100

Source: Household survey data (2025)

between these means suggests a gap between perceived 
improvements in current income and confidence in its 
adequacy for future planning.
Dependence on mango sales for daily needs (M = 3.94, 
SD = 0.87) and anticipated financial hardship without 

mango farming (M = 3.98, SD = 1.04) further indicate its 
importance to household finances. Overall, the distinctive 
finding is that respondents rated mango farming more 
favourably as a source of  current income than as a basis 
for future financial planning. These descriptive results 

Table 2: Perceived Contribution of  Mango Farming to Household Income
Statements N Min Max. Sum Mean Stard.  Dev.
Mango farming has helped improve 
our household income.

305 1 5 1339 4.3902 0.85949

Our family depends heavily on mango 
sales for daily needs.

305 1 5 1203 3.9443 0.86991

Without mango farming, we would 
struggle more financially

305 1 5 1215 3.9836 1.04333

Mango farming gives us enough 
income to plan for the future.

305 1 5 1163 3.8131 1.11855

Valid N (listwise) 305    

Source: Household survey data (2025)
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reflect respondents’ perceptions and do not establish 
causation.
In this study, spearman’s rank test was conducted to  
show the relationship between the variables being used 
and that is income of  mango, (Q8) Likert index of  
income, amount of  education expenditure, Likert index 
of  saving, investment and Likert index of  livelihood as 
cited the variables above relate to the topic (studies were 
made regarding income with education and livelihoods, 
since it requires the use of  Likert indices) Likert scales are 
Ordinal in nature, therefore Spearman’s Rank test which 
deals with Ordinal variables may be used, this test is non-
parametric which means it may also be appropriate for 

data type like income or investment that could possibly 
not be normally distributed.
As such, there exists a monotonic relationship between 
the two variables under study. With these variables it 
may thus be concluded that there is lack of  co-linearity 
among the three variables because, it is possible rank all 
independent variables and and all data considered has no 
potential outlier that may sway the results. Correlation 
thresholds were defined as strong (ρ ≥ 0.50), moderate 
(0.30 ≤ ρ < 0.50), and weak (ρ < 0.30) (Cohen, 1988). 
All reported correlations were significant at p < 0.01 
(2-tailed), suggesting that the observed associations are 
unlikely to have occurred by chance. Table 3 presents 

Table 3: Spearman’s Rank Correlations among Key Variables
 Mango 

Income
Income 
Likert Index

Education 
Expenses

Savings 
Index

Investment 
Activities

Livelihood 
Likert Index

Mango Income 1 0.421** 0.539** 0.265** 0.522** 0.283**
Income Likert 
Index

0.421** 1 0.409** 0.659** 0.459** 0.585**

Livelihood Likert 
Index

0.283** 0.585** 0.301** 0.669** 0.396** 1

Source: Household survey data (2025)

the detailed Spearman’s rank correlations among all key 
variables.
Households reporting higher mango earnings tend to 
report higher education spending and more investment 
activity. Moderate positive associations were observed 
between mango income and income perception (ρ = 
0.421, moderate) and between income perception and 
investment activities (ρ = 0.459, moderate), suggesting 
partial alignment between perceived income and certain 
productive activities.
Weaker positive associations appeared between mango 
income and savings index (ρ = 0.265, weak) and between 
mango income and overall livelihood index (ρ = 0.283, 
weak), indicating that mango income alone corresponds 
only loosely with household savings and overall livelihood 
scores. Strong positive correlations were also evident 
between savings index and overall livelihood index 
(ρ = 0.669, strong) and between education expenses 
and investment activities (ρ = 0.617, strong), reflecting 
interconnections among household welfare dimensions.
All correlations were significant at p < 0.01 (2-tailed), 
suggesting that the observed associations are unlikely 
to be due to chance. Certain assumptions like relation 
between variables), independent observations, ‘as’ as 
ordinal index and calculation of  rank correlation have 
been made. Simultaneously, it needs to be noted that 
through this analysis one can only make remarks upon 

relations among variables. Accuracy of  the measure itself  
has been one of  the hindrances to study. Along the similar 
line it is necessary to keep in account that the analysis has 
not accounted for factors like number of  persons in house 
and other income and other experiences of  households. 
Another possibility is the breakdown in the monotonic 
relation of  the variables calculated for the analysis may 
not exist. In order to establish relation income earned 
from mangoes has been set against education and 
investment in general while on the one hand a strongly 
observed relation is found with perception on income 
and some investments and on the other a very weak 
relation is observed in saving and livelihood. From now 
on those relations can be taken as an indicator to calculate 
the relation of  income from mangoes over the livelihood 
on some mediation of  controlling variables.
Multiple linear regression was used to study the 
relationship between household outcome variables and 
their socioeconomic variables for the small-scale mango 
production. As the dependent variable, livelihood Likert 
Index was used which was aggregate of  different of  
livelihood-based indices such as income, spending, 
saving and investment activities. A composite index 
was used to capture the multidimensional nature of  
livelihood outcomes, allowing for a single, continuous 
variable that reflects overall household welfare while 
accommodating the ordinal data collected from Likert-

Table 4: Regression Analysis
Predictor B Std. Error Beta t Sig. 95% CI for B
Constant 2.288 0.42 – 5.451 0 1.462 – 3.115
Income_Likert_Index 0.09 0.035 0.109 2.582 0.01 0.021 – 0.158

Model Summary: R = 0.895; R² = 0.800; Adjusted R² = 0.798; Std. Error of  Estimate = 1.228.
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scale responses. Predictor variables included Income_
Likert_Index, Education Expenses, Savings Index, and 
Investment Activities. The model produced a strong 
fit, with R=0.895R = 0.895R=0.895, R2=0.800R^2 
= 0.800R2=0.800, and an adjusted R2=0.798R^2 = 
0.798R2=0.798, indicating that approximately 80% of  
the variance in livelihood outcomes is accounted for 
by the combined predictors. The standard error of  the 
estimate was 1.228, and significance was assessed at α = 
0.05.  Table 4. summarizes the findings.
Income_Likert_Index also shows a positive and 
statistically significant relationship (B = 0.090, β = 0.109, 
t = 2.582, Sig. = 0.010; 95% CI: 0.021 to 0.158), although 
its effect is comparatively modest. 
The results can, to a certain extent, be explained in the 
framework of  production theory where production is 
transformed from inputs such as land, labour and capital 
in order to produce a produce or final output as a mango, 
with a target of  producing at a cost which the farmers 
would want to benefit from so that they can improve their 
livelihood as a means to achieve welfare. We see once 
again, that individual and investment effects from the 
both inputs and education, are not significant. Also, that, 
individuals would not be able to combine non-pecuniary 
effects into the present production theory.
The integrated findings show that mango farming 
makes a substantial contribution to household income, 
although the level of  earnings varies across households. 
Quantitatively, 31.5% of  households earned KES 60,000–
100,000 from mango sales, while 23.6% earned above 
KES 100,000. In contrast, 30.5% earned KES 10,000–
30,000, 9.2% earned KES 30,000–60,000 and 5.2% 
earned below KES 10,000 (Figure 2). This distribution 
indicates variation in the income households obtained 
from mango farming. Its importance was further reflected 
in the finding that 59.7% of  respondents relied on mango 
farming for most of  their household income, while 6.9% 
identified it as their main income source. Overall, 66.6% 
reported that mango farming provided most or all of  
their household income (Table 1).
Respondents’ perceptions reinforce the importance 
of  mango farming as a source of  current income. The 
statement “Mango farming has helped improve our 
household income” recorded the highest mean rating (M 
= 4.39, SD = 0.86), indicating strong agreement (Table 
2). The qualitative findings provide further evidence of  
the income constraints experienced by farmers. One 
respondent explained, “The market prices fluctuate, and 
greedy middlemen reduce my profit margins” (R004, 
2025). Another stated, “I lack training on modern 
farming techniques and value addition, so my fruits sell 
for low prices” (R023, 2025). These accounts suggest 
that the income obtained from mango sales varies with 
selling prices, marketing arrangements and farmers’ 
ability to obtain better returns for their produce. They 
help contextualise the observed differences in household 
earnings without establishing the causes of  those 
differences.

A distinction emerged between perceived income 
improvement and confidence in future financial planning. 
Although respondents agreed that mango farming had 
improved household income (M = 4.39, SD = 0.86), their 
agreement was lower regarding the statement “Mango 
farming gives us enough income to plan for the future” 
(M = 3.81, SD = 1.12). The 0.58-point difference indicates 
that perceived improvements in current income did not 
correspond to equally strong confidence in its adequacy 
for future planning. The greater standard deviation for the 
future-planning item also indicates more varied responses. 
Qualitative accounts help explain this distinction. One 
respondent observed, “The market prices fluctuate, and 
greedy middlemen reduce my profit margins” (R004, 
2025). This account highlights uncertainty in the returns 
obtained from mango sales, offering context for the 
lower confidence expressed in future financial planning. 
However, the qualitative evidence does not establish 
how widespread this experience was among the surveyed 
households.
The Spearman’s rank correlation results further clarify 
the relationship between reported mango income and 
perceptions of  household income. Mango income had a 
moderate positive association with the income perception 
index (ρ = 0.421, p < 0.01). This indicates that households 
reporting higher mango earnings also tended to report 
more favourable perceptions of  their income. However, 
the association does not establish that higher mango 
earnings caused improvements in perceived household 
income. The findings therefore distinguish between the 
level of  income earned and how households assess its 
contribution to their financial circumstances.
Taken together, the quantitative and qualitative evidence 
identifies two related findings. First, mango farming 
constitutes a major source of  household income, 
although reported earnings vary considerably. Second, 
respondents viewed mango farming more favourably 
as a source of  current income improvement than as 
a sufficient basis for future financial planning. The 
qualitative accounts concerning fluctuating market prices 
and low returns provide context for this distinction. The 
findings indicate that the importance of  mango farming 
to household income does not necessarily translate into 
equivalent confidence in the adequacy of  that income 
for future needs. Given the cross-sectional design, these 
results demonstrate reported experiences and statistical 
associations rather than causal effects.

Discussion
The findings indicate that mango farming is an important 
source of  household income in Makueni Constituency, 
although reported seasonal earnings vary considerably. 
This reflects the Sustainable Livelihoods Framework 
(SLF), which views livelihood outcomes as shaped by 
household resources, livelihood activities, vulnerability, 
and institutional conditions (Chambers & Conway, 1992; 
Scoones, 1998). The difference between the perceived 
contribution of  mango farming to current household 
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income and respondents’ confidence in future financial 
planning suggests that income generation does not 
necessarily translate into long-term livelihood security. 
This interpretation is consistent with Natarajan et al. 
(2022), who emphasise the influence of  structural 
inequalities, environmental pressures, and changing rural 
economies on livelihood outcomes.
The positive associations between mango income, 
education expenditure, savings, and investment suggest 
that agricultural earnings are related to households’ 
capacity to meet financial needs and pursue livelihood 
activities. The stronger association with education 
expenditure than with savings points to differences in how 
income relates to immediate household commitments 
and financial reserves, although the cross-sectional 
results do not establish how households allocate their 
earnings. These findings relate to Mossie et al. (2021), 
who reported an association between mango value-chain 
participation and household consumption expenditure in 
Ethiopia. They also complement Eichsteller et al. (2022), 
whose research in Makueni and Vihiga highlights the 
importance of  infrastructure, farming practices, land 
access, and climate adaptation to sustained improvements 
in household livelihoods.
The qualitative findings show how production and 
marketing constraints shape farmers’ reported experiences 
of  mango income. Pest and disease losses, costly inputs, 
inadequate water, post-harvest losses, and fluctuating 
prices were identified as challenges to securing reliable 
returns. Production Theory provides a complementary 
perspective by focusing on the relationship between 
productive inputs and output, while Oumer et al. (2022) 
demonstrate the importance of  farm heterogeneity in 
analysing smallholder production efficiency. The findings 
also correspond with Hagel et al. (2022), who identify 
infrastructure and market access as important conditions 
for agricultural income. However, the present study did 
not directly estimate technical efficiency or the marginal 
productivity of  inputs, so the qualitative evidence 
identifies perceived constraints rather than quantifying 
their effects.
The seasonal nature of  mango earnings and participants’ 
emphasis on irrigation, storage, value addition, and 
alternative income sources point to the importance of  
managing production and market uncertainty. This is 
consistent with Mulwa and Kabubo-Mariara (2022), 
who found that the relationship between income 
diversification and household food security varied across 
agroecological zones and household circumstances, 
and with Baghernejad et al. (2023), who examined 
livelihood stabilisation through non-farm activities. 
These comparisons support viewing mango farming as 
one component of  a wider livelihood system rather than 
as a sufficient measure of  household well-being. Overall, 
the findings establish associations between reported 
mango income and selected livelihood indicators, while 
the qualitative evidence contextualizes the production 
and market conditions reported by farmers. They do 

not establish causation or demonstrate the independent 
contribution of  income diversification unless it was 
separately measured and tested.

CONCLUSION
The study examined the relationship between mango 
farming income and rural household well-being in 
Makueni Constituency, Kenya, focusing on income from 
mango production and sales. Findings indicated that 
mango farming was an important household income 
source, with more than half  of  respondents identifying it 
as their main source. Statistical analyses showed positive 
associations between mango income and selected well-
being indicators, including educational expenditure, meals 
per day, healthcare access, and investment. However, 
the relationship varied across households, indicating 
that higher income does not necessarily translate 
uniformly into improved well-being.Key informants 
identified several production and marketing constraints, 
including pest infestation, post-harvest losses, high 
pest-control costs, limited access to finance and inputs, 
inadequate irrigation, fluctuating prices, dependence 
on intermediaries, and limited knowledge of  improved 
technologies and value addition.
The study contributes to rural livelihoods research by 
examining the relationship between mango-specific 
income and household well-being through the Sustainable 
Livelihoods Framework. However, the cross-sectional 
design, reliance on self-reported data, and geographical 
scope limit generalizability. Future research should 
investigate seasonal income variations, production costs, 
market participation, gender differences in income 
allocation, and the contribution of  other household 
income sources to well-being.
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