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Abstract: Transport-related challenges in rural Western Kenya continue to hinder access to essential services and economic 

opportunities. Inadequate infrastructure, fragmented mobility systems, and digital exclusion have deepened inequalities 

between rural and urban areas. This study aimed to develop an integrated transport framework tailored to the counties of 

Bungoma, Kakamega, Vihiga, and Kisumu, focusing on inclusion, innovation, and sustainability. A mixed-methods design was 

adopted, involving household surveys, GPS-enabled travel mapping, and structured interviews with community stakeholders. 

Quantitative data were analyzed using SPSS and GIS, while qualitative data were processed through NVivo for thematic 

insights. The study identified key mobility barriers and tested four pilot interventions grounded in four innovation models: the 

Transport Integration Model, Hub-and-Spoke Model, Center-Periphery Approach, and Technology Diffusion Model. Results 

demonstrated improved travel times, increased accessibility for women and persons with disabilities, and greater youth 

participation in digital mobility initiatives. The findings suggest that context-sensitive, youth-led, and technology-enabled 

transport solutions can significantly reduce rural mobility poverty. The study contributes to regional transport policy by 

presenting a scalable framework for inclusive and sustainable mobility in underserved areas. 
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1. Introduction 

Western Kenya, comprising counties such as Bungoma, 

Kakamega, Vihiga, and Kisumu, is predominantly rural 

and heavily reliant on agriculture. Despite the region’s 

potential in agricultural productivity and ecological 

significance, rural areas remain underserved by functional 

and inclusive transport systems. Poor infrastructural 

linkages and inadequate digital connectivity have 

continued to hinder access to essential services, including 

healthcare, education, markets, and employment 

opportunities. These mobility constraints exacerbate socio-

economic disparities between rural and urban populations, 

particularly affecting vulnerable groups such as women, 

youth, and persons with disabilities (Kenya National 

Bureau of Statistics, 2022). 

Rural regions play a vital role in sustaining the economic, 

social, and cultural identity of developing nations. In 

Western Kenya, rural communities significantly contribute 

to national GDP through informal trade and farming. These 

areas are also essential for food security, environmental 

conservation, and cultural preservation. However, despite 

their importance, they have often been marginalized in 

infrastructure development plans, leading to chronic 

underinvestment in mobility systems and digital tools 

(World Bank, 2022). This structural neglect has resulted in 

transport poverty, characterized by limited physical 

mobility, unaffordable travel costs, and unreliable service 

delivery. 
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Transport poverty in Western Kenya manifests in various 

ways: impassable roads during the rainy season, exorbitant 

fares on informal transport systems such as boda bodas and 

matatus, and limited options for the elderly and persons 

with disabilities. Furthermore, women, who are primarily 

responsible for household mobility tasks such as fetching 

water or taking children to clinics, are often excluded from 

local decision-making structures related to transport 

planning (SMARTA EU, 2021; UN-Habitat, 2020). 

Similarly, although youth are highly mobile and 

increasingly digitally literate, they face high 

unemployment and are rarely included in formal 

innovation platforms. 

A critical contributor to this situation is the urban-centric 

nature of transport policy in Kenya. National and county 

planning efforts have historically prioritized urban 

infrastructure—such as highways, city bypasses, and urban 

rail—while neglecting rural mobility systems. This 

imbalance perpetuates a cycle of underdevelopment: poor 

infrastructure reduces access to markets and services, 

which in turn lowers rural productivity and reinforces 

further neglect. There is a pressing need for inclusive, 

locally informed, and technologically supported transport 

innovations to reverse this trend. 

Western Kenya, with its dynamic youth population, high 

civil society engagement, and growing adaptability to 

digital technologies, provides an ideal testing ground for 

transformative rural mobility models. This study, 

therefore, aims to develop a region-specific transport 

framework that leverages digital tools, youth-led 

innovation, and inclusive design to address the persistent 

rural-urban mobility gap. The proposed models integrate 

infrastructure, policy, and community engagement, 

drawing from global best practices and localized 

experiences to promote equity, sustainability, and 

resilience in rural transport systems. 

2. Literature Review 

Rural mobility is increasingly recognized as a cornerstone 

of equitable and sustainable development globally. 

According to the World Bank (2022), the ability to move 

people, goods, and services efficiently within and between 

rural areas is central to reducing poverty, promoting social 

inclusion, and enhancing regional economic integration. In 

much of the Global South, however, rural transport 

infrastructure and services are insufficient, fragmented, 

and disproportionately underfunded, thereby reinforcing 

rural marginalization and transport poverty. 

In Asia, several countries have piloted low-cost, 

community-centered transport innovations. For example, 

India and Bangladesh have successfully implemented 

electric rickshaws and mobile health vans to reach 

underserved rural populations (World Health Organization 

[WHO], 2022). In Europe, Germany’s Hallig Hooge 

Doorstep Services demonstrate the potential of structured 

micro-transport systems in isolated areas (European 

Commission, 2021). Similarly, Denmark’s cycling without 

Age initiative uses volunteer-driven trishaws to improve 

mobility for the elderly, reinforcing the social function of 

transport in rural life (International Transport Forum [ITF], 

2021). 

The African context presents both opportunities and 

structural challenges. The African Union’s Agenda 2063 

emphasizes the importance of inclusive, people-driven 

transport systems, particularly in rural zones (African 

Union, 2015). Uganda’s SafeBoda and Ethiopia’s rural 

transport cooperatives have shown that informal systems—

when digitized and organized—can fill critical access gaps. 

These examples affirm the viability of locally embedded 

models that integrate community participation, youth 

innovation, and basic technology (International Labor 

Organization [ILO], 2021). 

In Kenya, rural mobility remains a significant development 

concern. Historically, infrastructure investment has 

skewed toward urban highways and bypasses, sidelining 

rural feeder roads and informal systems (National 

Transport and Safety Authority [NTSA], 2022). This has 

resulted in systemic transport poverty, particularly in 

regions like Western Kenya, where agriculture is dominant 

but digital and physical connectivity remain weak (Kenya 

National Bureau of Statistics, 2022). Women and persons 

with disabilities are especially affected, as inadequate 

transport infrastructure limits access to health services, 

markets, and educational facilities (UN-Habitat, 2020). 

Recent innovations in Kenya’s rural transport sector 

underscore the value of community-led and tech-enabled 

solutions. The Wheels of Dignity tricycle initiative and the 

Rural Transport Innovation Labs (RTILs) have offered 

new pathways for sustainable and inclusive transport in 

counties such as Kakamega and Kisumu. These models 

demonstrate how youth involvement, digital mapping 

tools, and small-scale infrastructure projects can converge 

to deliver substantial social returns (SMARTA EU, 2021). 

Moreover, such interventions are often cheaper, easier to 

replicate, and more socially acceptable than top-down 

infrastructure projects. 

The literature also reinforces the intersection between 

transport and multiple Sustainable Development Goals 

(SDGs). Improved rural mobility directly contributes to 

SDG 1 (No Poverty), SDG 3 (Good Health and Well-

being), SDG 9 (Industry, Innovation, and Infrastructure), 
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and SDG 11 (Sustainable Cities and Communities). 

According to Esri (2022), integrating GIS and data-driven 

planning allows for the identification of congestion points 

and service gaps, thereby enhancing policy effectiveness in 

rural contexts. 

Despite these promising insights, several research gaps 

remain. Much of the existing literature either generalizes 

rural mobility across sub-Saharan Africa or centers on 

urban transport reforms. There is limited attention to how 

mobility challenges intersect with local governance 

dynamics, climate resilience, and gender empowerment in 

rural Kenya. Additionally, few studies have integrated 

participatory approaches and spatial analytics to co-design 

community-led solutions at the grassroots level. This 

research seeks to bridge that gap by combining global 

evidence with on-the-ground participatory data from 

Western Kenya to formulate a replicable and sustainable 

rural mobility framework. 

3. Methodology 

This study adopted a mixed-methods research design, 

combining both qualitative and quantitative approaches to 

explore rural transport challenges and evaluate innovation-

driven solutions in Western Kenya. The research was 

conducted across four counties: Bungoma, Kakamega, 

Vihiga, and Kisumu—selected for their distinct 

topographical, demographic, and infrastructural 

characteristics, as well as their relevance to the rural 

mobility context. 

3.1 Research Design and Sampling 

A multi-stage purposive sampling technique was employed 

to ensure the inclusion of a wide range of stakeholder 

groups. The sample comprised 300 respondents, drawn 

from both rural and peri-urban areas. In the first stage, sub-

counties were selected based on population density, road 

quality, and proximity to urban centers. Villages and 

trading centers were then selected to represent typical 

travel patterns in different terrain and development 

settings. 

Stratification was used to ensure geographical and socio-

economic diversity. Each county was represented by sub-

counties with contrasting features—such as accessibility, 

infrastructure spread, and economic activity—to allow 

cross-comparison of rural mobility realities. 

Respondents included youth, women, and persons with 

disabilities, elderly residents, local transport operators, and 

county planning officials. Community-based organizations 

(CBOs), chiefs, and village elders supported the 

recruitment process to ensure local legitimacy and 

inclusivity. 

To ensure representativeness and diversity across 

demographic and governance groups, the study sample was 

disaggregated by county and stakeholder category as 

shown in Table 1. 

Table 1: Summary of Sampling Frame and Stakeholder Categories 

County 
Number of 

Respondents 
Youth Women 

Persons with 

Disabilities 
Elderly 

Other Stakeholders (e.g., Operators, 

Officials) 

Bungoma 75 30 25 6 7 7 

Kakamega 75 28 26 7 8 6 

Vihiga 75 24 28 10 8 5 

Kisumu 75 23 32 8 9 3 

Total 300 105 111 31 32 21 

While purposive sampling enabled targeted inclusion of 

key demographic groups, it may have limited 

generalizability beyond the selected clusters. However, 

triangulation with GPS mapping, survey results, and FGDs 

helped to mitigate sampling bias and enhance 

trustworthiness. 
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3.2 Data Collection Methods and Tools 

Data were collected between March and May 2024, 

covering a seasonal window to capture transport conditions 

during the long rains. 

The instruments included: 

1. Structured household surveys—capturing 

travel frequency, access to services, transport 

costs, and perceptions on safety and availability. 

2. GPS-enabled travel mapping—tracking daily 

movement for one week using mobile apps to 

document travel patterns, delays, and congestion 

points. 

3. Semi-structured interviews and Focus Group 

Discussions (FGDs)—engaging community 

leaders, youth innovators, and county officials on 

experiential insights into mobility, safety, gender 

disparities, and digital potential. 

Survey instruments were piloted on a sample of 12 

individuals in Kisumu County to test clarity, translation 

accuracy, and timing. Based on feedback, revisions were 

made to optimize the final tool. A total of 8 FGDs were 

conducted across the counties, with 6–10 participants each. 

These were organized to reflect diverse mobility 

perspectives across gender, age, and ability. Participant 

selection used snowballing through CBO referrals and 

local gatekeepers. 

3.3 Data Analysis 

Quantitative data from household surveys were processed 

using SPSS (IBM, 2022) to generate descriptive statistics, 

cross-tabulations, and correlations. NVivo 12 was used to 

code and analyze qualitative transcripts from interviews 

and FGDs, allowing identification of themes and lived 

narratives. ArcGIS (Esri, 2022) was used to visualize travel 

corridors, service gaps, and congestion points, supporting 

spatial interpretation of accessibility challenges. 

Triangulation across the three data sources—surveys, 

spatial data, and qualitative accounts—helped validate 

findings, enhance credibility, and reduce methodological 

bias. 

3.4 Benchmarking and Global Case 

Integration 

To strengthen the contextual relevance of the proposed 

framework, the study analyzed 24 rural mobility 

interventions across 15 countries in Europe and Asia. 

Cases were categorized into innovation clusters such as 

mobility modes, infrastructure layouts, and digital 

integration. Key benchmarking models included 

Scotland’s Mobility-on-Demand, Denmark’s Cycling 

without Age, and Germany’s Hallig Hooge Doorstep 

Services. These informed the design of four pilot models 

tested in the study. 

 3.5 Ethical Considerations 

All procedures were reviewed and approved by the 

Masinde Muliro University of Science and Technology 

Research Ethics Committee. Informed consent was 

obtained from all participants. Anonymity and 

confidentiality were maintained, and no personal 

identifiers were recorded. Participation was voluntary, with 

the right to withdraw at any stage. 

4. Results and Discussion 

This section presents the findings from household surveys, 

GPS-enabled travel mapping, interviews, and focus group 

discussions conducted across the four study counties. The 

data are categorized into four areas: demographic 

characteristics, thematic patterns, field observations, and 

pilot intervention outcomes. Each set of results is followed 

by interpretation linked to relevant literature and policy 

frameworks. 

4.1 Demographic Profile of 

Respondents 

A total of 300 respondents were surveyed across Bungoma, 

Kakamega, Vihiga, and Kisumu counties. The table below 

summarizes the demographic characteristics. 
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Table 2: Demographic Characteristics of Respondents (N = 300) 

Category Sub-category Frequency Percentage 

Gender Male 135 45% 

 Female 165 55% 

Age Group Youth (18–35) 105 35% 

 Middle-aged (36–59) 120 40% 

 Elderly (60+) 75 25% 

Occupation Farming 138 46% 

 Informal trade 72 24% 

 Students 30 10% 

 Unemployed 33 11% 

 Other 27 9% 

Disability Status With Disability 39 13% 

 Without Disability 261 87% 

The gender balance and age distribution reflect typical 

rural demographics, with women and youth emerging as 

critical mobility stakeholders. The inclusion of persons 

with disabilities supports the study’s equity lens. 

4.2 Thematic Insights from Focus 

Group Discussions 

FGDs were conducted with youth, women, elderly 

residents, and persons with disabilities to explore 

experiential dimensions of rural mobility. 
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Table 3: Thematic Insights from FGDs 

Theme Key Insights 

Transport Access Gaps Long travel distances, poor last-mile connectivity 

Youth Innovation Desire for tech-enabled solutions with income potential 

Gendered Barriers Women face insecurity, harassment, exclusion from planning 

Disability & Elderly High demand for accessible, doorstep-based transport services 

Digital Readiness Youth highly mobile, 60% smartphone ownership, preference for SMS-based apps 

Green Transport Community support for solar-powered and non-motorized options 

These findings validate the literature on gender based and 

generational mobility challenges (UN-Habitat, 2020; ITF, 

2021), reinforcing the need for participatory innovation 

design. 

4.3 Field Observations and Service 

Distribution 

Direct observations and community mappings highlighted 

infrastructural disparities and transport fragmentation. 

 

Table 4: Field Observations by Location 

Site Infrastructure Quality Informal Transport Digital Signal Common Modes 

Butere Rail Trail Moderate Low Medium Walking, bicycles 

Kakamega Villages Poor High High Boda bodas 

Kisumu Centers Fair Medium Medium tuk-tuks 

Vihiga Hinterlands Poor High Low Vans, foot traffic 

This variation calls for spatially sensitive policies and 

blended infrastructure investment, particularly in last-mile 

road surfaces and digital network expansion. 

4.4 Impact of Pilot Interventions 

Four pilot innovations were implemented to test context-

based mobility models: a greenway trail, shared minibus 

scheme, dignity wheel tricycles, and RTIL doorstep 

services. 
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Table 5: Pilot Interventions and Key Outcomes 

Intervention Location(s) Key Outcomes 

Greenway Path Kisumu–Butere 41% reduction in accidents; safer school and market access 

Shared Minibus Scheme Vihiga, Bungoma 63% increase in maternal health visits; benefited 520 schoolchildren 

Dignity Wheels Kakamega Improved access for 62 elderly/disabled; 45% drop in health-related delays 

RTIL Doorstep Van Kisumu Villages Covered 17 villages; enhanced mobile payments and clinic reach 

These models showed high community acceptance and 

practical viability. They draw inspiration from global 

examples like Mobility-on-Demand (Scotland) and cycling 

Without Age (Denmark), contextualized for rural Africa. 

4.5 Interpretation of Key Findings 

The results confirm that rural mobility in Western Kenya 

is hindered by infrastructural inequality, affordability gaps, 

and institutional exclusion. However, localized, low-cost, 

and tech-integrated solutions—when designed with 

community input—can generate significant social and 

developmental returns. The integration of digital tools 

(e.g., GPS mapping, mobile ticketing) demonstrates strong 

potential, especially among youth. 

These insights reinforce previous findings that link rural 

mobility with SDGs 3, 9, 11, and 13 (World Bank, 2022; 

African Union, 2015). The readiness of rural communities 

to adopt green and inclusive transport confirms the 

feasibility of sustainable rural mobility transitions. 

5. Conclusion and Recommendations 

5.1 Conclusion 

This study examined rural mobility challenges in Western 

Kenya and developed a localized, innovation-driven 

transport framework tailored to the counties of Bungoma, 

Kakamega, Vihiga, and Kisumu. Through a mixed-

methods approach involving household surveys, GPS 

mapping, stakeholder interviews, and global 

benchmarking, the study identified systemic mobility 

barriers including infrastructural deficits, digital exclusion, 

and socio-economic inequalities. The research tested four 

pilot interventions rooted in the Transport Integration 

Model, Hub-and-Spoke Logistics Model, Center-Periphery 

Approach, and Technology Diffusion Model via Rural 

Transport Innovation Labs (RTILs). 

Findings confirmed that community-led, youth-driven, and 

tech-supported solutions can significantly improve 

transport equity, safety, and access to essential services. 

These innovations were well received by the target 

populations and offer scalable models for other rural 

regions. By integrating global best practices with local 

context, the framework contributes to SDG 9 

(Infrastructure), SDG 11 (Sustainable Cities and 

Communities), and SDG 13 (Climate Action), while 

supporting Kenya’s Vision 2030 and Agenda 2063. 

5.2 Recommendations 

1. County departments of transport and 

infrastructure should establish Rural Mobility 

Planning Forums to ensure that youth, women, 

persons with disabilities, and informal transport 

operators are fully represented in transport 

planning, implementation, and feedback 

mechanisms. 

2. The Ministry of Roads and Transport, in 

collaboration with county governments and 

partner institutions (e.g., technical universities 

and innovation hubs), should formalize and 

expand RTILs as platforms for piloting smart 

mobility innovations, training youth, and 

incubating local green transport solutions. 

3. The National Treasury and County Finance 

Departments, guided by county budget 

committees, should allocate ring-fenced mobility 

funds to subsidize transport costs for marginalized 

groups such as school-going children, expectant 

mothers, persons with disabilities, and the elderly. 

4. County Assemblies, through the budget process, 

and County Roads and Public Works Departments 
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should prioritize the construction and 

maintenance of non-motorized corridors, last-

mile link roads, and integrated rural transport 

hubs that connect farming zones, schools, and 

clinics. 

5. The national and county governments, working 

through their transport ministries and legal 

offices, should create PPP-friendly frameworks 

that incentivize collaboration with youth 

enterprises, CSOs, ride-hailing platforms, and 

transport Saccos to deliver community-owned 

mobility solutions. 

6. County ICT departments, in partnership with 

local universities, mobile network providers, and 

GIS consultants, should develop digital 

dashboards and SMS-based reporting tools to 

track mobility patterns, service gaps, and user 

satisfaction in real-time. 
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