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ARTIFICIAL INTELLIGENCEFOR INCLUSIVEANDACCESSIBLE
EDUCATION: EMPOWERINGSTUDENTSWITHVISUAL IMPAIR-
MENT AT KWARA STATE UNIVERSITY MALETE
Author: Solihu Nma Mohammed1

1 Kwara State University

Corresponding Author: solihu.mohammed@kwasu.edu.ng

This study investigated the accessibility, utilisation, and impact of Artificial Intelligence (AI)-powered
assistive technologies on literacy acquisition among students with visual impairment at Kwara State
University, Malete, Nigeria. Despite global advancements in inclusive education, students with vi-
sual impairments in Nigerian higher institutions continue to encounter significant barriers in access-
ing and effectively utilising digital learning tools. The study adopted a descriptive survey research
design. The population comprised all 46 undergraduate students with visual impairments and faculty
members supporting inclusive education at the university, all of whom constituted the sample. Data
were collected using structured questionnaires and semi-structured interviews, comprising closed-
and open-ended items that captured accessibility, usage patterns, training adequacy, institutional
support, and perceived effectiveness of AI-assisted tools. The instruments were validated by ex-
perts in special education and educational measurement, whilst reliability was established through
a pilot test analysed using Cronbach’s alpha. Both face-to-face and online methods were employed
during data collection to ensure accessibility for all participants. Quantitative data were analysed
using descriptive statistics, and qualitative data were subjected to thematic content analysis. Find-
ings revealed that AI-powered screen readers were accessible and utilised to a high extent (weighted
mean = 3.08), and AI-assisted digital tools positively affected literacy acquisition (weighted mean =
3.14), particularly in enhancing reading comprehension, vocabulary development, and learner moti-
vation. However, limited internet connectivity, inadequate training, technical glitches, insufficient
institutional support, and the cost of devices were identified as significant challenges. The study
concluded that whilst AI technologies hold considerable promise for inclusive education, addressing
infrastructural and institutional barriers is essential for maximising their effectiveness and sustain-
ability.

Institutional Affiliation:

key-words:

Artificial Intelligence, Inclusive Education, Visual Impairment, Literacy Acquisition, Assistive Technol-
ogy

Corresponding Author:

Presentation type:

Science, Technology, Engineering & Innovation / 7

Abstract
Author: Albert Onyango1

1 University of Eldoret

Corresponding Author: aonyango@uoeld.ac.ke

org communication

Page 1



U6+ Consortium 10th International Conference / Book of Abstracts

Institutional Affiliation:

University of Eldoret

key-words:

communication

Presentation type:

Oral Presentation

Science, Technology, Engineering & Innovation / 8

Abstract for link to paper submission
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To submit your full paper, download the specific template from the host’s or publisher’s portal Con-
ference Paper Guide: Writing, Formatting & Submission. Ensure formatting constraints are met (e.g.,
word count, fonts), remove author-identifying details for double-blind review if required, and upload
the final document via their dedicated submission system IEEEMetroXRAINE 2026.Submitting a full
paper generally requires several key steps and adherence to specific rules to ensure a smooth review
process Conference Paper Guide: Writing, Formatting & Submission:
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Addressingwater governance and infrastructure gaps for climate-
resilient smallholder farming in South Africa

Authors: Bongani NcubeNone; Evans Shoko1

1 CAPE PENINSULA UNIVERSITY OF TECHNOLOGY

Corresponding Author: 231445083@mycput.ac.za

This study aimed to examine the interaction between water governance and infrastructure for cli-
mate resilience among smallholder farmers in South Africa. Recent literature reveals governance
challenges stemming from unresponsive and non-functional water institutions, as reflected in weak
policy implementation. These institutional failures have left South Africa’s historically disadvan-
taged farmers without secure water rights and exposed them to climate shocks. A concurrent em-
bedded mixed-methods design gathered data from 191 participants across 15 historical towns in the
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Western Cape Province. Data were collected through semi-structured interviews, focus group discus-
sions and questionnaires. Qualitative findings indicate that farmers demonstrated notable resilience
through self-reliance and local innovation, yet systemic barriers severely constrained their adaptive
capacity. Key barriers included inequitable water allocation, insecure land tenure, and inadequate
infrastructure maintenance. Many farmers could not obtain formal water licences because they did
not own the land they farmed, a direct legacy of historical dispossession. Statistical analysis was
also performed to test the relationships between water access, infrastructure condition, and farmer
resilience. Results confirmed that secure water access and functional water infrastructure were sig-
nificant predictors of higher adaptive capacity. The study demonstrated an urgent need for inte-
grated solutions that address institutional fragmentation alongside physical infrastructure. Based
on the study’s findings, the authors propose streamlining water licensing for smallholder farmers
and establishing local water management councils to ensure authentic participation. There is also
a need to scale up climate-resilient infrastructure, such as solar-powered drip irrigation and lined
dams, and to embed indigenous knowledge into formal climate adaptation planning to strengthen
local responses.
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Biodegradable Hemp Fibre Composites for Automotive Interior
Panels: An Experimental Study on Sustainable and Resilient Ma-
terials
Author: Mbatha Abednigo Jabu1

Co-author: Nkomo Nkosilathini Zinti 1

1 Vaal University of Technology

Corresponding Author: abednigom@vut.ac.za

The extensive use of synthetic fibre-reinforced materials in automotive interior
panels presents critical sustainability challenges, primarily due to their nonbiodegradability,
limited recyclability, and high end-of-life processing costs. As a result, significant volumes
of automotive waste are diverted to landfills and scrapyards, exacerbating environmental
degradation. With global vehicle production exceeding 93 million units annually and
average service lifespans of five to seven years, the accumulation of such waste
constitutes a growing ecological concern. This has intensified the search for
environmentally benign and resource-efficient material alternatives. This study investigates
the development of a sustainable hemp fibre-reinforced epoxy composite for potential
application in automotive interior panels. Composites were fabricated via the hand lay-up
technique with fibre volume fractions ranging from 1% to 3%. To address the inherent
limitations in fibre–matrix compatibility, hemp fibres were subjected to alkali treatment using
sodium hydroxide to enhance interfacial adhesion. Material characterization was
conducted using scanning electron microscopy (SEM) to evaluate fibre surface
morphology and interfacial behaviour, alongside moisture absorption analysis. Mechanical
performance was assessed through tensile and Leeb hardness testing, while water
absorption and biodegradability evaluations were performed to establish environmental
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performance. The maximum tensile strength was 9.7 MPa at a 3% fibre volume fraction,
while the Leeb hardness reached 562 at a 1% fibre volume fraction. The water absorptionwas 2.1% at
a 3% fibre volume fraction, and the biodegradability was 15.79% at a 3% fibre
volume fraction. Future work should therefore focus on advanced surface modification and
hybridization strategies to further enhance moisture resistance and optimize performance
for industrial-scale implementation.
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Buy-and-Hold Investment Strategy and Financial Sustainability
of Real Estate Firms: Evidence from Uasin Gishu County, Kenya

Author: Alex K. Kiprop1

Co-authors: Stella Cheraisi Korir 1; Stephene Oloo Magadi 1

1 Kabarak University

Financial sustainability is critical to the growth and competitiveness of real estate firms, yet many
firms continue to experience financial challenges due to unstable rental income, fluctuating property
values, and ineffective investment decisions. This study examined the effect of the buy-and-hold in-
vestment strategy on the financial sustainability of real estate firms in Uasin Gishu County, Kenya.
Guided by Markowitz’s PortfolioTheory, the study adopted a positivist philosophy and a descriptive
cross-sectional research design. The target population comprised 542 employees from 31 registered
real estate firms, from which 230 respondents were selected using Slovin’s formula and proportion-
ate stratified and simple random sampling techniques. Primary data were collected using structured
questionnaires and analyzed using SPSS version 29 through descriptive statistics, Pearson’s correla-
tion, and simple linear regression. The findings revealed a strong positive and statistically significant
relationship between the buy-and-hold investment strategy and financial sustainability (r = 0.691, p
< 0.001). Regression results showed that the strategy significantly influenced financial sustainabil-
ity (R² = 0.477; β = 0.691, p < 0.001). The study concluded that adopting buy-and-hold investment
strategies enhances the financial sustainability of real estate firms and recommended strengthening
long-term property investment practices.
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E-Mobility for Environmental Sustainability

Author: Lydia Nyawira MburiaNone

Corresponding Author: lydiamburia@gmail.com

E-mobility success innovations that have greatly promoted green e-mobility and help significantly
reduce carbon emissions in the atmosphere. Electric buses are predominantly in Africa, Asia, Europe
mostly that are still characterized by rapid urbanization, urban sprawl, proliferated vehicular traffic
in all major cities globally. Light-duty vehicles are an integral part of the global vehicular trans-
port system where passenger cars have by far the highest potential for greenhouse gas emission
reductions. The research objective was to examine the efficacy of e-mobility for environmental sus-
tainability as a feasible, socio-economically viable and environmentally friendly green technology
for circular economy in bolstering energy and resource efficiency. The statement of the problem ex-
trapolated that in the transport sector’s heavy reliance on fossil fuels causes significant ozone layer
depletion, environmental degradation, public human health challenges, and escalating greenhouse
gas (GHG) emissions aggravated by unreliable and expensive electricity, high capital investment
required in setting up charging station, import duties and excise taxes, limited understanding of
CRSP/HS codes, skills gap and low public awareness on e-mobility. Sustainably meeting the ever-
growing demand for transport is not just a concern for developed countries, but also for developing
countries. Theoretical background of the transition towards e-mobility is to definemore clearly what
is meant by e-mobility. The research took place in Nairobi County where 300 conventional motor
vehicle owners were sampled for the study observed that there were innumerable challenges that
impeded adoption of e-mobility and electric vehicles mostly, inadequate charging infrastructure, un-
reliable and expensive electricity, high Capital Investment required in setting up charging station,
import duties and excise taxes, limited Understanding of CRSP/HS Codes, skills Gap and low Public
awareness on e-mobility. Research methodology adopted mixed-methods design (quantitative and
qualitative) to elaborate e-mobility for environmental sustainability. Simple random sampling was
used to select 300 conventional motor vehicle owners. Stratified Random Sampling was applied in
the population that was divided into groups (Strata) according to geographical location, demograph-
ical factors especially age, gender, highest level of education and socio-economic factors character-
istics in order to obtain more efficient and accurate results when population is heterogeneous in
variables under study. Data was collected through structured questionnaires, key informant inter-
views, and document reviews. Questionnaires captured quantitative data while interviews provided
qualitative insights. The main instrument was a structured questionnaire with Likert-scale items
measuring e-mobility for environmental sustainability in addition to interview guides administered
to the 300 conventional motor vehicle owners that supplemented this studywith in-depth qualitative
data. Descriptive Statistics/Analysis demonstrated a robust comprehension of e-mobility for envi-
ronmental sustainability at a percentage rate of 95%, while the adoption of e-mobility and electric
vehicles stood at a Moderate (mean = 4.5 on a 5-point scale). On the other hand, inferential statistics
were expressed in form of correlation analysis where the positive and significant correlation (r =
0.85, p < 0.01) in support of the transition to green environmentally friendly e-mobility for environ-
mental sustainability. The research sought to expound the adverse ramifications attributable to sig-
nificant environmental degradation, public health challenges, and escalating greenhouse gas (GHG)
emissions. To achieve a sustainable and inclusive transition to e-mobility, Kenya must undertake
comprehensive and strategic actions that address the multifaceted challenges facing the transport
sector. further research and development are necessary to optimize the clean, green energy elec-
tric vehicles technology, address security concerns and ethical considerations, establish appropriate
regulatory frameworks, and ensure public acceptance for environmental sustainability.
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Formation of Conjugated Dienes, Conjugated Trienes, Malondi-
aldehyde and Methylglyoxal in French Fries Produced with Four
Frying Oils [Author: Kevin O. Oduol | Co-authors: Beatrice N. Ki-
age Mokua, Judith K. Okoth, Arnold N. Onyango, Emmanuel O.
Ayua]
Author: Kevin O. Aduol1

Co-authors: Beatrice N. Kiage Mokua ; Judith K. Okoth ; Arnold N. Onyango 2; Emmanuel O. Ayua

1 Jomo Kenyatta University of Agriculture and Technology
2 University of Eldoret

This study aimed to determine the formation of malondialdehyde and methylglyoxal, as well as con-
jugated dienes and conjugated trienes in French fries fried using sunflower oil, canola oil, olive oil,
and palm olein, selected to represent oils differing markedly in saturated, monounsaturated, and
polyunsaturated fatty acid composition. French fries were fried at 150 ℃ and 190 ℃ for successive
frying cycles (control, 1st, 5th, and 10th cycles), with each frying session lasting 5 min per batch.
Conjugated dienes and conjugated trienes, which are primary lipid oxidation products and useful
indicators of the initiation and propagation stages of lipid peroxidation, were determined spectropho-
tometrically. Malondialdehyde and methylglyoxal were quantified as secondary carbonyl oxidation
products, by the thiobarbituric acid test, and by high-performance liquid chromatography (HPLC),
respectively. All analyses were performed in triplicate (n = 3), and results are reported as mean ±
standard deviation. CT formation occurred to the same extent in sunflower and canola oils although
the former lacked fatty acids with at least three double bonds, signifying desaturation of fatty acids
during lipid peroxidation. After the 10th frying cycle, sunflower oil produced 2.3-fold higher malon-
dialdehyde concentrations than canola oil (4.8 ± 0.3 vs 2.1 ± 0.2 mg MDA/kg fries; p < 0.05). Olive
oil generated significantly higher CD values than palm olein (12.6 ± 0.5 vs 7.4 ± 0.4 mmol/kg oil; p <
0.05). More malondialdehyde was formed in sunflower oil containing more linoleic acid than canola
oil with higher α-linolenic acid (18:3, n-3) content, indicating the importance of linoleic acid as a
malondialdehyde precursor. Olive oil generated more malondialdehyde, methylglyoxal, CD and CT
than palm olein, which is attributable to greater monounsaturated fatty acid content in the former.
The findings suggest that oils rich in linoleic acid and monounsaturated fatty acids can contribute
to the formation of MDA and MGO during frying and that CDs and CTs are useful indicators for
monitoring lipid oxidation in frying oils. The proposed reaction pathways should be interpreted as
plausible explanations consistent with the observed data rather than directly demonstrated mecha-
nisms.
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Greening the Peace: Napier Grass Cultivation as Climate-Smart
Strategy for Reducing Farmer–Herder Conflict in Nigeria
Author: Dolapo T.A.1
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Co-authors: Aderinoye-Abdulwahab S.A. 1; Adefalu L.L ; Egbewole H.O 1

1 University of Ilorin

Nigeria’s agricultural sector faces mounting pressures from effects of climate change, land degrada-
tion and competition over pasture-land and water resources, fueling farmer–herder conflicts with
severe consequences on food security and national stability. Open grazing on institutional farm-
lands, including University of Ilorin, underscores the need for climate-smart fodder interventions.
This study assessed Napier grass (Pennisetum purpureum) cultivation as a strategy for reducing
open grazing pressure as a mitigation of conflicts, while examining extension agents’ competency
in promoting its adoption. Descriptive quantitative design was adopted and 200 pastoralists and
extension agents were selected following a two-stage sampling procedure. Data were collected us-
ing validated questionnaire (Cronbach’s α = 0.71) and analysed with descriptive statistics, Borich’s
Needs Assessment Model and OLS regression. Findings revealed that 85% of pastoralists had poor
knowledge on Napier grass cultivation though they rated its promotion as highly important. The
key gaps in pastoralists competency included peaceful co-existence between pastoralists, farmers
around University community (MWDS = 1.243), effective communication (MWDS = 0.863) and tech-
nology transfer (MWDS = 0.824). Educational qualification (β = 0.099; p < 0.01) and knowledge
(β = 0.210; p < 0.01) significantly influenced competency. The study concluded that Napier grass
cultivation is a scalable and conflict-sensitive climate adaptation strategy. It recommends targeted
capacity-building, language-focused training and institutional fodder production models to advance
SDGs 1, 2, 13 and 16.
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Numerical Investigation of FlowandHeat Transfer in aTwo-Dimensional
Channel with Obstacle Configurations: Effects of Different Ar-
rangements on Fluid Dynamics andThermal Performance
Author: Bai Bai Mbye Cham1

1 University of the Gambia

Corresponding Author: bmcham@utg.edu.gm

This study conducts a comprehensive numerical analysis of fluid flow and heat transfer character-
istics in a two-dimensional channel featuring various obstacle configurations. The obstacles are
intentionally positioned within the channel to assess their influence on fluid dynamics and thermal
efficiency. By employing the finite element method, the study solves the Navier-Stokes and energy
equations to investigate how different obstacle arrangements affect temperature distribution and
streamlines. The findings indicate that the arrangement of obstacles impacts both fluid flow be-
havior and thermal performance, with certain configurations improving heat transfer, while others
result in greater pressure drop and flow separation. The findings offer essential insights into opti-
mizing obstacle configurations to enhance thermal efficiency while reducing negative impacts on
fluid flow. As the Darcy number increases from 10-4 to 10-2, the heat transfer entropy experiences
a decline, decreasing from 2.9237 at Da=10-4 to 2.862 at Da=10-2, suggesting a reduction in thermal
irreversibility. Where the obstacles alternate between the base and top walls, the heat transfer en-
tropy experiences an increase to 5.6916, while the friction entropy exhibits a slight decrease to 74.104.
This leads to a total entropy of 79.796 and a notable decrease in the mean Nusselt number to 0.13608,
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indicating that the alternating arrangement diminish the overall heat transfer efficiency relative to
the other configurations. This could be beneficial for the design of heat exchangers, cooling systems,
and various industrial processes where effective heat dissipation is vital.

Institutional Affiliation:
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channel; Thermal performance
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ROLEOF DIGITAL TRANSFORMATION IN ENHANCINGORGA-
NIZATIONAL PERFORMANCE IN THEKENYANBANKING SEC-
TOR: MEDIATION OF ORGANIZATIONAL AGILITY IN EMERG-
ING ECONOMIES

Author: Rosemary Muange1

1 University of Eldoret

Digital transformation has contributed to significant changes in business processes, and the resulting
agility seems to be a critical success factor for competitiveness and innovativeness. When adopting
disruptive digital solutions, organizations expect agility to play a significant role. Recently, techno-
logical transformations have generated increasing interest, and some research studies have concen-
trated on the digital opportunities for improving business performance. Other studies have inves-
tigated innovations in organizational systems about the acceptance and adoption of new comput-
erized platforms. In contrast, not much research has been conducted on digitalization that broadly
enables agility and, more specifically, when it impacts the risk of organizational and strategic rigid-
ity traps with the possibility of business failure. The impact of ICT transformation on organizational
performance with a focus on emerging economies has been understudied in scholarly research. In
this respect, the current research intends to examine the above-mentioned connection in Kenya.
Specifically, the study aims to understand the circumstances in which digital transformation im-
pacts organizational performance and agility as the intervening factor. Agility seems indispensable
for survival and growth in current and future environments. Nevertheless, opportunities derive from
digitalization, and several risks emerge from the continuous integration of data and activities. The
study adopts a cross-sectional survey design targeting senior and middle-level managers from com-
mercial banks operating in Kenya. Data were collected using structured questionnaires and analyzed
using structural equation modeling. The findings reveal that digital transformation significantly and
positively influences organizational performance, with strategic agility strengthening this relation-
ship. The study contributes to the strategic management literature by demonstrating the importance
of agility in achieving long-term organizational success in dynamic environments. The findings of-
fer practical advice to bank managers and policymakers seeking to enhance competitiveness and
sustainability within the banking sector.
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SCHOOL ADMINISTRATORS’KNOWLEDGE AND AWARENESS
OFTEACHERS’MENTALHEALTH IN ILORINSOUTHLOCALGOV-
ERNMENT OF KWARA STATE
Author: Azeez Arisekola SALMAN1

1 Kwara State University

Corresponding Author: arisekola.salman13@kwasu.edu.ng

Teachers’mental health is critical to effective teaching and overall school performance, but limited
administrator awareness can restrict psychological support. This study investigated school adminis-
trators’knowledge and awareness of teachers’mental health in Ilorin South Local Government Area,
Kwara State, providing evidence to assist teachers, administrators, counsellors, educational policy-
makers, and researchers in enhancing support programmes. Using a descriptive survey research de-
sign, the study targeted a population of 5,445 primary school teachers and 337 school administrators.
Six research objectives, three research questions, and three hypotheses guided the study. A sample
of 359 teachers was selected from the population using a stratified random sampling technique. The
teachers were first stratified based on relevant characteristics such as school type (public and pri-
vate schools) to ensure adequate representation of the different categories within the population.
Thereafter, respondents were selected proportionately from each stratum through simple random
sampling. In addition, all the 337 school administrators in the study area were included in the study
using the census technique. Two self-constructed instruments, namely the Teachers’Mental Health
(TMH) Rating Scale and the School Administrator Knowledge and Awareness of Teachers’Mental
Health (SAKATMH) Questionnaire, were used for data collection. The instruments were validated
by experts in Early Childhood and Primary Education, while reliability was established using Cron-
bach’s Alpha, yielding coefficients of 0.83 and 0.81, respectively. Data were analysed using descrip-
tive statistics of mean and standard deviation to answer the research questions, while independent
samples t-test was used to test the hypotheses at the 0.05 level of significance. Findings revealed a
high level of teachers’mental health (M = 3.64), a high level of administrators’knowledge (M = 3.38),
and a high level of administrators’awareness of teachers’mental health (M = 3.37). The study further
showed no significant gender differences in teachers’mental health (t = -0.19, p > .05), administrators’
knowledge (t = 0.66, p > .05), and awareness (t = 0.78, p > .05). The study concluded that teachers’
mental health and administrators’awareness are generally high and not influenced by gender. It was
recommended that continuous counselling support, regular training, and standardizedmental health
awareness programmes be strengthened across schools to sustain teachers’well-being.
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TEST Abstract
Author: Gee B1

Co-author: George Bateta 2

1 University
2 University of Eldoret

Corresponding Author: gbateta@gmail.com

A network is a system of interconnected devices (computers, servers, phones) linked to share re-
sources and communicate. Networking is the process of building, managing, and securing this in-
frastructure. It allows hardware, data, and internet access to flow efficiently between systems.A
functional network requires four fundamental components:End Devices: The hardware we use (e.g.,
computers, smartphones, printers).Network Devices: Equipment that directs traffic, such as routers
and switches.Media: The physical cables (Ethernet, fiber-optic) or wireless waves (Wi-Fi) that carry
the data.Protocols: The predefined rules (e.g., TCP/IP, HTTP) that allow devices from different man-
ufacturers to understand one another.
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Training Opportunities as Predictors of School Effectiveness in
Public Secondary Schools in North-Central Nigeria

Author: Muritala Muritala Adaramaja SHEU1

1 Kwara State University

The achievement of educational goals in public secondary schools depends largely on the quality,
competence and continuous professional development of teachers. Training opportunities consti-
tute one of the most important components of teacher compensation and providing teachers with
the knowledge, skills and competencies required to respond to emerging educational challenges.
Despite substantial investments in teacher education, concerns persist regarding declining school
effectiveness in many public secondary schools in Nigeria, as evidenced by poor students’ academic
performance, inadequate goal attainment and unfavourable school climate. This study investigated
training opportunities as predictors of school effectiveness in public secondary schools in North-
Central Nigeria. Specifically, the study examined the level of training opportunities available to
teachers, assessed the level of school effectiveness, determined the relationship between training
opportunities and school effectiveness. The study adopted Human Capital Theory and Social Learn-
ing Theory as its theoretical foundations. A descriptive survey research design of correlational type
was employed. The population comprised principals and teachers in public secondary schools in
North-Central Nigeria. Data were collected and analysed using mean, standard deviation, Pearson
Product Moment Correlation. The findings revealed that teachers experienced a fair level of training
opportunities (Mean = 51.27, SD = 17.83), While the level of school effectiveness need improvement
(Mean = 46.79, SD = 16.74). Furthermore, a strong positive and statistically significant relationship
existed between training opportunities and school effectiveness (r=0.870, p<0.05) indicating that
increased training opportunities were associated with improved school effectiveness. Th e study
concluded that the provision of adequate training opportunities enhances teachers’ competencies
and contributes substantially to the effectiveness of public secondary schools. The study recom-
mended increased investment in professional development programmes, regular inservice training
and institutionalized capacity building initiatives for teachers.

Institutional Affiliation:
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URBAN INFRASTRUCTURALDEVELOPMENTANDNATIONAL
SECURITY: A STUDY OF KADUNA, NORTH –WEST NIGERIA

Authors: Esther Aristides Hamma1; Hauwa Zemo Adamu1

1 University of the Gambia
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In the history of development, societies that prioritize the provision of adequate infrastructure such
as roads, rails, ports, etc. have been known to enjoy remarkable rates of development and accom-
panying level of security. Physical infrastructure is especially very critical in the process of devel-
opment. They are critical to the development because they support and facilitate communication,
trade, social integration, economic development, etc. Indeed, going beyond development, such as
infrastructure engender and enhance security. In the two decades of the 80s and 90s, urban Kaduna
was known for frequent violent conflict and consistent erosion of security. A number of studies
on the causation of conflict and the erosion of security in Kaduna argued that lack of or the poor
State of physical infrastructure in Kaduna is a major factor in the causation of conflicts in Kaduna.
Using Secondary data, this paper examines the impact of the massive infrastructural development
programme of the El-Rufai Administration in Kaduna between 2015-2023 and its implication for de-
velopment and security in urban Kaduna. Using the infrastructure –led development theory, the
paper found that the wide disparity in the distribution of physical infrastructure between the North-
ern and Southern parts of urban Kaduna could be a credible source of conflict as the development
strategy promotes unequal development. The paper recommends the prioritisation of physical in-
frastructural development in the Southern part of urban Kaduna and other neglected parts of the
city.

Institutional Affiliation:
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Urban Agriculture and Multi-dimensional Household Food and
Nutrition Security in a Secondary African City: Evidence from
Eldoret City, Kenya
Author: George Omusotsi Okusimba1

Co-authors: Job Kipkurgat Ng’etich 2; mmanuel Chessum Kipkorir 3

1 University of Eldoret
2 Tom Mboya University
3 Moi University

Rapid urbanization in sub-Saharan Africa has intensified food and nutrition insecurity, particularly
in fast-growing secondary cities where food systems are weak. This study examined the contribution
of urban agriculture to household food and nutrition security in Eldoret City, Kenya, using the four
pillars framework of availability, access, utilization, and stability. A mixed-methods cross-sectional
design was employed, combining household survey of approximately 400 households across differ-
ent residential zones with 4 Key Informants and a 40 person Focus Group Discussion. Quantitative
data was analysed using descriptive statistics, while qualitative data was thematically analysed. The
findings showed that 96% of the households practice urban agriculture with 12% relying on it as
the main source of livelihood. Urban agriculture contributed strongly to food availability by sup-
plementing household food supplies and diversifying sources through vegetable and livestock pro-
duction. However, it did not replace market dependence, as households remained heavily reliant
on purchased food. It moderately improved food access through cost savings and limited income
generation, but its buffering effect against food price volatility and income shocks was partial. Nutri-
tional outcomes were mixed: while most households reported regular meals and moderate dietary
diversity, widespread coping strategies such as portion size reduction revealed hidden food inse-
curity. Food stability remained fragile, with pronounced seasonal shortages and limited adoption
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of climate-adaptive practices. A one-way ANOVA showed statistically significant differences in
agricultural productivity across zones (p=0.011), while χ2 test of independence (p = 0.994) confirmed
statistically non-significant association between participation in urban agriculture and food security.
In general, urban agriculture enhanced all four dimensions of food and nutrition security in Eldoret
City, but unevenly. The study concluded that urban agriculture is a complementary livelihood and
risk-mitigation strategy within broader urban food systems. Strengthening its contribution requires
integration into urban planning, nutrition-sensitive interventions, and climate resilience strategies,
particularly in secondary cities undergoing rapid transformation.
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Technology is the practical application of scientific knowledge to achieve specific goals, solve prob-
lems, and make human life easier. It encompasses both tangible tools (like smartphones, machines,
and medical devices) and intangible systems (like software and digital networks).
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At the wake of climate change, natural resources remain central to the livelihoods and resilience of
rural African communities, particularly those dependent on rain-fed agriculture. Increasing climate
variability, characterized by erratic rainfall, prolonged droughts and declining water availability,
continues to undermine agricultural productivity, food and nutrition security, and the sustainability
of
local ecosystems. Although climate information services have expanded across Africa, many
vulnerable communities remain underserved and continue to rely on indigenous knowledge, locally
available natural resources and nature-based solutions to respond to climate risks. Despite their
practical significance, these locally grounded adaptation strategies receive limited attention within
formal policy and climate governance processes. Drawing on evidence from Murang’a County,
Kenya,
this study examines the sources of climate information accessed by smallholder farming communi-
ties
and explores how natural resources support locally driven climate resilience strategies for sustain-
able
food and nutrition security. A qualitative research design was employed involving three Focus
Group
Discussions with smallholder farmers in different climatic regions within the county; the highlands,
the midlands and the lowlands, and four Key Informant Interviews with agricultural extension
officers, environmental regulators, climate communication experts, and community development
practitioners. Data were analyzed using thematic analysis. The findings revealed that farmers con-
tinue
to use ecological indicators such as behaviour of dragonflies, sparrows, ants, and frogs to forecast
rainfall and guide planting decisions. The interpretation of their behaviour and natural phenomena
is
based on indigenous knowledge, though rarely documented, but passed from generation to genera-
tion.
However, climate change, biodiversity loss, and habitat degradation have reduced the reliability of
many traditional indicators, contributing to the erosion of indigenous forecasting systems. The study
revealed that natural resources are not merely ecological assets but also communication platforms
through which indigenous knowledge of climate adaptation is generated, shared and sustained. It
also
found the emergence of hybrid adaptation systems in which farmers combine indigenous knowledge
with improved crop varieties, crop diversification, extension services, agro-dealer support, and peer-
learning networks. The findings underscore the interaction between formal climate information
systems and community-based adaptation practices. Despite these innovations, knowledge integra-
tion
is constrained by social stigma, religious fatalism, intergenerational knowledge loss, and tensions
between indigenous and scientific knowledge systems. The study concludes that strengthening cli-
mate
resilience requires knowledge co-production approaches that integrate indigenous and scientific
climate information while supporting biodiversity conservation and indigenous knowledge
preservation. It also recommends more inclusive climate resilience policies that recognise indige-
nous
knowledge, strengthen climate information services and promote sustainable natural resource
management for resilient food systems.
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