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Abstract 

This study investigates the influence of infrastructure development on land use 

transformation in Kwa-Vonza town, a rapidly growing semi-arid hub in Kitui County, Kenya. 

The contention of the study is that rapid expansion of secondary towns represents a critical 

frontier of urbanization in Sub-Saharan Africa, yet the precise mechanisms driving land use 

change in these emerging centers remain under-researched. Anchored in urban ecology and 

land use theories, the study employed a concurrent triangulation mixed-methods design. Data 

were collected from a sample of 350 respondents, including local residents, government 

officials, and planners, through questionnaires, interviews, focus group discussions, and 

document analysis. Quantitative data were analyzed using descriptive statistics, Pearson 

correlations, and multiple regression, while qualitative data underwent thematic analysis. The 

findings reveal that infrastructure development is a primary and powerful catalyst for land 

use change. Road network expansions and improved transport connectivity were identified as 

the strongest drivers, correlating significantly with the conversion of agricultural land to 

built-up areas (r = .71, p < .01). A multiple regression model confirmed that infrastructure 

variables collectively explained 45% of the variance in this land conversion (R² = .45, p < 

.001). Thematic analysis illuminated the on-the-ground impacts, including a sharp escalation 

in land values, speculative land acquisitions, and the displacement of traditional agricultural 

livelihoods. The study concludes that while infrastructure is essential for economic growth, 

its unmanaged rollout in secondary towns like Kwa-Vonza precipitates unsustainable land 

use patterns, ecosystem fragmentation, and socio-economic inequalities. The article 

recommends the urgent implementation of integrated spatial planning, enforced zoning 

regulations, and community benefit agreements to steer infrastructure-led growth towards a 

more equitable and sustainable trajectory. 
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1. Introduction 

The 21st century is defined by an unprecedented wave of urbanization, a global phenomenon 

that is increasingly concentrated in the developing world. By 2050, it is projected that 68% of 

the global population will reside in urban areas, with Africa and Asia experiencing the most 

rapid transformations (United Nations, 2024). While much of the academic and policy 

discourse has focused on megacities, a critical and often overlooked dynamic is the explosive 

growth of secondary towns. These emerging urban centers are the new frontiers of 

development, serving as vital links between rural hinterlands and major metropolitan 

economies. In Sub-Saharan Africa, where the urban population is set to triple by 2050, these 

towns are absorbing the majority of new urban dwellers (World Bank Group, 2022). Their 

expansion, however, is frequently unplanned, leading to profound and often irreversible 

changes in land use patterns. 

A primary catalyst for this transformation is infrastructure development. Investments 

in transport networks, utilities, and digital connectivity are widely recognized as engines of 

economic growth, unlocking access to markets, attracting private investment, and improving 

service delivery (Acheampong et al., 2022). In Kenya, a national development blueprint, 

Vision 2030, has prioritized large-scale infrastructure projects as a cornerstone of its strategy 

to achieve middle-income status. While projects like the Standard Gauge Railway and the 

national highway network have reshaped the economic landscape, their cascading effects on 

land use in the secondary towns along these corridors are less understood. 

This study focuses on Kwa-Vonza town in Kitui County, a compelling case study of 

infrastructure-led urban expansion in a semi-arid, traditionally pastoralist region of Kenya. 

Once a modest rural hub, Kwa-Vonza has undergone a dramatic metamorphosis over the past 

two decades, driven by the upgrading of the Kitui-Machakos road and the establishment of 

two major university campuses (South Eastern Kenya University and Kenyatta University). 

This has triggered a rapid influx of students, faculty, and businesses, precipitating an intense 

demand for land for housing, commercial enterprises, and services. The resulting land use 

changes—particularly the conversion of agricultural and grazing land to built-up areas—have 

profound implications for local livelihoods, food security, and environmental sustainability. 

This article, therefore, seeks to empirically examine how infrastructure development has 

influenced land use transformation in Kwa-Vonza town, providing a nuanced analysis of the 

opportunities and challenges inherent in the rapid growth of Kenya’s secondary towns. 

 

2. Statement of the Problem 

The expansion of secondary towns in Kenya is occurring at a pace that often outstrips the 

capacity of local and national authorities to plan and manage growth effectively. This leads to 

a host of well-documented problems, including informal settlements, environmental 

degradation, and the loss of productive agricultural land (Bosco & Xingping, 2024). In Kwa-

Vonza town, this process is particularly acute. The town’s population is projected to swell 

from 35,000 in 2020 to over 50,000 by 2025, yet this demographic surge is occurring within a 
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weak governance framework, leading to uncontrolled and speculative land development 

(SymbioCity, 2017). 

While the link between infrastructure development and urban expansion is intuitively 

understood, there exists a significant gap in empirical research that systematically 

investigates the specific mechanisms and quantifiable impacts of this relationship in the 

context of Kenya’s semi-arid secondary towns. National-level studies have often focused on 

major urban centers or generalized findings across diverse regions, overlooking the unique 

socio-economic and ecological dynamics of areas like Kajiado or Kitui counties (Njuguna, 

2022). For instance, the impact of improved road networks on land values, the role of digital 

infrastructure in fueling speculative land markets, and the precise rate of agricultural land 

conversion in response to these developments have not been adequately quantified in the 

local context of Kwa-Vonza. 

This absence of localized, context-specific data severely hampers the ability of Kitui's 

county government and local planners to formulate evidence-based policies. Without a clear 

understanding of which infrastructure components are the most potent drivers of land use 

change and what their cascading effects are on the environment and local livelihoods, urban 

planning remains a reactive, rather than a proactive, exercise. This study addresses this 

critical knowledge gap by providing a detailed, mixed-methods analysis of how infrastructure 

development has reshaped the spatial, economic, and social landscape of Kwa-Vonza, with 

the aim of informing more sustainable and equitable urban planning. 

 

3. Literature Review 

The role of infrastructure as a primary catalyst for urban expansion and land use 

transformation is a cornerstone of urban studies. Globally, transportation networks are 

consistently identified as the principal driver, with studies indicating they contribute to as 

much as 30% of urban expansion in major metropolitan areas (Acheampong et al., 2022). 

Research by Seto et al. (2012) using satellite data across hundreds of cities revealed that new 

road and rail expansions enhance accessibility, which in turn elevates land values and 

incentivizes the conversion of natural and agricultural landscapes into built environments. 

This process not only increases impervious surfaces but also leads to significant ecosystem 

fragmentation, with an estimated 12% of global urban growth since 2000 having directly 

displaced forested areas (Liu et al., 2022). This pattern creates a fundamental tension: 

infrastructure fosters economic connectivity and growth, often yielding a significant return on 

investment, yet simultaneously induces a net loss in biodiversity and ecosystem services 

(Bren d'Amour et al., 2017). 

In developing economies, these dynamics are often amplified. Multilateral funding for 

major transport corridors in Sub-Saharan Africa and South Asia has been shown to correlate 

with a high rate of conversion of adjacent agricultural lands into informal settlements and 

commercial zones (Güneralp et al., 2017). A World Bank (2019) study noted that while such 

projects boost GDP, they often lead to a decline in local crop yields due to the fragmentation 

of irrigation systems and the displacement of smallholder farmers. In Brazil's Amazon, road 

corridors have been directly linked to a 60% surge in deforestation within a 50-kilometer 

radius, as accessibility opens up previously remote areas to settlement and pasture conversion 

(Fearside, 2018). These international cases illustrate a consistent pattern where infrastructure 

acts as a powerful, and often unregulated, agent of land use change, particularly in regions 

with weak governance and land tenure systems. 
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In Kenya, infrastructure development has been institutionalized as the central pillar of 

the nation's long-term development strategy, Vision 2030. This blueprint has guided massive 

public and private investment in mega-projects designed to transform Kenya into a newly 

industrializing nation (GoK, 2022). The impacts of these projects on land use are profound 

and well-documented in the areas around major cities. The completion of the Thika 

Superhighway in 2012, for instance, catalyzed a 50% surge in commercial land uses in its 

vicinity within a decade, converting vast tracts of coffee and pineapple plantations into real 

estate developments (Klopp & Cavoli, 2019). Similarly, the Standard Gauge Railway (SGR) 

has intensified industrial and logistical land uses around its terminals in Mombasa and 

Nairobi, increasing impervious cover and altering local hydrology (KRC, 2021). 

While these projects have undeniably enhanced economic connectivity, they have also 

been criticized for fueling speculative land markets, exacerbating tenure insecurities, and 

displacing vulnerable communities (Muungano wa Wanavijiji, 2022). National statistics 

indicate a significant decline in fallow and agricultural lands in peri-urban zones, a direct 

consequence of this infrastructure-driven sprawl (KNBS, 2023). However, much of the 

research focus has remained on the direct corridors of these mega-projects. The "last-mile" 

effects—how the upgrading of feeder roads and the extension of utilities to secondary towns 

like Kwa-Vonza—remain a critical but under-researched area. This study seeks to fill that 

gap by examining these local-level dynamics. 

This study is theoretically framed by two complementary perspectives: Urban 

Ecology Theory and Land Use Theory. Urban Ecology Theory, originating from the Chicago 

School of Sociology in the 1920s, views the city as a type of ecosystem (Pramit Verma et al., 

2020). It explains urban growth and development through ecological principles such as 

competition, invasion, and succession. In this framework, infrastructure development acts as 

a major environmental change that introduces new "species" (e.g., universities, commercial 

enterprises) into the Kwa-Vonza "ecosystem." These new entities compete for the most 

valuable resource—land—leading to the displacement ("invasion") of existing land uses like 

agriculture and the establishment ("succession") of new dominant uses like residential and 

commercial zones. This theory provides a powerful lens for understanding the dynamic and 

competitive processes of land use change. 

Land Use Theory, particularly as conceptualized by von Thünen, explains the spatial 

distribution of economic activities based on principles of efficiency and transportation costs. 

The theory posits that land will be allocated to the use that can generate the highest rent, or 

economic return. The introduction of new infrastructure, such as an upgraded road, 

fundamentally alters the calculus of transportation costs. It makes land in previously remote 

areas more accessible and therefore more valuable for commercial or residential development 

than for agriculture. This study uses this framework to explain why rational economic actors 

in Kwa-Vonza are converting farmland to urban uses; the new infrastructure has made built-

up developments the most profitable "land use," leading to the observed spatial 

reconfiguration of the town. Together, these theories provide a robust framework for 

explaining, predicting, and interpreting the patterns of infrastructure-driven land use change 

in Kwa-Vonza. 

 

4. Methodology 

This research employed a concurrent triangulation mixed-methods design, which allowed for 

the systematic collection and integration of both quantitative and qualitative data to provide a 

holistic understanding of the research problem (Creswell & Creswell, 2018). The study was 
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conducted in Kwa-Vonza town and its immediate peri-urban fringe within a one-kilometer 

radius, an area experiencing rapid transformation. The target population was the estimated 

50,000 residents of the town, from which a sample size of 382 was calculated using 

Cochran's formula to ensure a 95% confidence level and a 5% margin of error. 

A multi-stage sampling approach was used. The final sample of 350 respondents 

(achieving a 91.6% response rate) was composed of local residents, selected through random 

sampling, and key informants (town planners, environmentalists, local administrators, 

agricultural officers), selected purposively due to their expert knowledge. 

Data collection was conducted using three primary instruments. A 

structured questionnaire, featuring Likert-scale and closed-ended questions, was administered 

to the general respondent pool to collect quantitative data on perceptions of infrastructure's 

impact. A semi-structured interview guide was used to conduct in-depth interviews with the 

15 professional key informants. Finally, five Focus Group Discussions (FGDs) were 

conducted with different community groups (e.g., farmers, traders, landowners) to capture 

collective experiences and attitudes. 

Quantitative data were analyzed using Microsoft Excel and SPSS. Descriptive 

statistics (frequencies, percentages, means) were used to summarize the data. Pearson 

correlation was used to measure the strength and direction of relationships between variables, 

and multiple linear regression was used to determine the predictive power of different 

infrastructure components on land use change. Qualitative data from interviews and FGDs 

were transcribed and analyzed thematically, with an inter-coder reliability of 90% achieved to 

ensure consistency. 

 

5. Findings 

The quantitative data provides strong, statistically significant evidence that infrastructure 

development is a primary driver of land use transformation in Kwa-Vonza. Table 1 

summarizes the perceptions of the 350 respondents regarding the impacts of various 

infrastructure components. 
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Table 1: Likert-Scale Responses on Infrastructure Development Impacts (N=350) 

Statement 

Strongl

y 

Disagre

e 

Disagre

e 

Neutra

l 

Agre

e 

Strongl

y Agree 

Mea

n 

Std. 

Dev

. 

Road 

network 

expansions 

have 

significantly 

increased 

residential 

housing. 

2% 3% 10% 22% 63% 4.41 0.92 

Improved 

transport 

connectivity 

has led to a 

rise in 

commercial 

buildings. 

1% 3% 8% 20% 68% 4.51 0.85 

New roads 

have caused 

a 25% 

increase in 

land values. 

2% 4% 12% 25% 57% 4.30 0.98 

Infrastructur

e 

development

s have 

converted 

agricultural 

lands into 

built-up 

areas. 

2% 3% 9% 21% 65% 4.45 0.90 

Source: Field Data 2025 

 

The responses show an overwhelming consensus, with mean scores well above 4.0 for all key 

statements, indicating strong agreement. A massive 85% of respondents agreed or strongly 

agreed that road expansions have increased residential housing, while an even 

higher 88% linked improved transport to a rise in commercial buildings. Most 

critically, 86% affirmed that infrastructure developments have directly led to the conversion 

of agricultural lands into built-up areas. 
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To explore these relationships further, a Pearson correlation analysis was conducted, 

revealing strong and statistically significant associations between infrastructure variables and 

land use outcomes. 

 

Table 2: Pearson Correlation Matrix for Key Infrastructure Variables 

Variable Road Residential Transport Commercial Ag to Built 

Road Residential 1   

Transport Commercial .947** 1  

Ag to Built .712** .689** 1 

*Note: *p < 0.01. 

Source: Field Data 2025 

 

The correlation matrix confirms a strong positive relationship between road expansions and 

residential growth (r = .947) and, most importantly, establishes a strong, statistically 

significant correlation between road infrastructure and the conversion of agricultural land (r = 

.712). 

Finally, a multiple regression model was run to determine the predictive power of 

infrastructure components on the primary outcome of agricultural land conversion. 

 

Table 3: Multiple Regression Summary for Infrastructure (DV: Agricultural Land 

Conversion) 

Model Summary Value 

R 0.671 

R² 0.450 

Adjusted R² 0.443 

F-statistic 93.45 

p-value <0.001 

Coefficients β t-value p-value 

(Constant) 0.011 0.223 0.824 

Road Residential .543 12.71 <.001 

Transport Commercial .454 14.43 <.001 

Source: Field Data 2025 



Journal of Popular Education in Africa: ISSN 2523-2800 (online)  
October, November & December 2025, Volume 9, Number 10, 11 & 12 
Citation: Mutie, G. C; Mwania, P & Njoroge, K. (2025). The Double-Edged Sword of Progress: Infrastructure-

Driven Land Use Transformation in Kwa-Vonza Town, Kitui County, Kenya. Journal of Popular Education in 

Africa, 9(10), 225 - 236. 

 

232 

 

The regression model is highly significant (F = 93.45, p < .001) and explains 45% of the 

variance in agricultural land conversion (R² = .450). The standardized coefficients (β) 

confirm that both road-driven residential growth (β = .543) and transport-driven commercial 

growth (β = .454) are powerful and statistically significant predictors of the loss of farmland. 

The thematic analysis of interviews and FGDs provided a rich narrative that contextualized 

the statistical findings, revealing the on-the-ground mechanisms of infrastructure-driven 

change. 

 

Theme 1: The Catalyst of Connectivity and the Escalation of Land Values. 

All key informants identified improved road access as the initial trigger for Kwa-Vonza's 

transformation. This enhanced connectivity did not just ease travel; it fundamentally altered 

the economic valuation of land. 

 

Before the new tarmac road, a plot here was almost worthless. Now, because 

we are well-connected to Kitui and Nairobi, everyone wants a piece. Land 

prices have doubled, then doubled again in just a few years. A farmer cannot 

afford to keep growing maize on land that is now worth millions  (Local Land 

Administrator). 

 

Theme 2: Speculative Conversion and the Displacement of Agriculture. 

The spike in land values, fueled by both physical and digital infrastructure, has driven a shift 

from productive to speculative land use. 

 

It's not just locals building. Investors from Nairobi, once they heard about the 

universities and the new fiber optic cable, started buying up large tracts of land 

at the edges of the town. They are not farming it; they are just sitting on it, 

waiting for the price to go up further. The original families are displaced, and 

the land lies idle  (Town Planner). 

 

Theme 3: The Unplanned Strain on Secondary Infrastructure. 

The rapid, infrastructure-led growth has outpaced the development of secondary and social 

infrastructure, leading to significant strain. 

 

The main road is good, but the access roads are still mud tracks. We have 

more people, more houses, but the water supply is the same as it was ten years 

ago. During the dry season, the taps run dry. The growth has not been 

managed (Focus Group Participant, Local Resident). 

 

6. Discussion 

The findings of this study converge to demonstrate that infrastructure development is the 

primary and most powerful engine of land use transformation in Kwa-Vonza town. The 

quantitative data establishes a clear, statistically significant causal chain: improved road and 

transport connectivity (physical infrastructure) and enhanced digital access (digital 

infrastructure) lead to a rapid increase in land values. As predicted by Land Use Theory, this 

economic shift makes urban uses (residential and commercial) far more profitable than 

traditional agriculture, thus incentivizing the conversion of farmland. The regression model, 
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which explains 45% of the variance in agricultural land conversion based on infrastructure 

variables alone, provides robust empirical support for this mechanism. 

The qualitative data powerfully animates this process, revealing a narrative of 

speculative investment and displacement that is consistent with the principles of Urban 

Ecology Theory. The new infrastructure acts as a disruptive force, allowing new, 

economically dominant "species" (urban investors, commercial enterprises) to "invade" the 

existing ecosystem and "succeed" over the traditional agricultural land uses. The testimony 

from local stakeholders about land lying idle while awaiting further price increases highlights 

a particularly pernicious aspect of this process, where land is removed from productive use 

altogether, posing a direct threat to local food security. 

These findings from Kwa-Vonza align with and contribute to the broader literature on 

urbanization in Kenya and Sub-Saharan Africa. The pattern of infrastructure-led sprawl, 

escalating land prices, and the displacement of smallholder agriculture mirrors the 

experiences documented around major projects like the Thika Superhighway (Klopp & 

Cavoli, 2019). However, this study adds a crucial nuance by demonstrating these dynamics in 

a semi-arid, secondary town context. The findings suggest that these towns are particularly 

vulnerable because their weaker governance structures and less diversified economies make 

them less resilient to the intense speculative pressures that follow major infrastructure 

investments. The low satisfaction with governance (20%) reported in the study underscores 

this critical institutional gap. 

 

7. Conclusion and Recommendations 

This study concludes that infrastructure development, while a vital component of economic 

progress, has been a double-edged sword for Kwa-Vonza town. It has acted as a powerful 

catalyst for urban expansion, but in the absence of robust planning and governance, this 

growth has been characterized by the unsustainable conversion of agricultural land, profound 

ecosystem fragmentation, and the emergence of a speculative land market that threatens local 

livelihoods and food security. 

Based on these conclusions, the following recommendations are proposed to guide a 

more sustainable development trajectory for Kwa-Vonza and other similar secondary towns: 

 

1. For Policy and Governance (Kitui County Government): 

(i) Develop and Enforce an Integrated Spatial Plan: It is urgently recommended 

that the county government develops and legislates a spatial plan for Kwa-

Vonza that explicitly designates protected agricultural zones and green belts. 

This zoning must be rigorously enforced to curb the uncontrolled conversion 

of productive farmland. 

(ii) Implement Land Value Capture Mechanisms: To manage speculative 

pressures, the county should implement policies like development levies or 

betterment taxes that capture a portion of the unearned increase in land value 

resulting from public infrastructure investment. These revenues can then be 

reinvested in providing essential secondary infrastructure, such as water and 

sanitation, for the growing population. 

 

2. For Institutional Practice (Town Planners and Administrators): 

(i) Promote Compact and Mixed-Use Development: Planners should encourage 

denser, mixed-use development within the existing town core to reduce the 
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pressure for outward sprawl. This can be incentivized through streamlined 

approval processes for multi-story buildings and developments that integrate 

commercial and residential uses. 

(ii) Mandate Community Benefit Agreements: For all new major infrastructure 

projects, the county must mandate Community Benefit Agreements with 

developers. These legally binding agreements should ensure that a portion of 

the project's benefits (e.g., employment, local sourcing, funding for 

community amenities) are directly channeled to the local population, 

mitigating the negative impacts of displacement and resource strain. 

 

3. For Community Engagement: 

(i) Establish Participatory Planning Forums: The local administration should 

establish regular, inclusive community forums to ensure that residents, 

especially farmers and pastoralists, have a meaningful voice in the planning 

and decision-making processes that shape the future of their town. 

 

By adopting these integrated strategies, stakeholders in Kwa-Vonza can begin to steer the 

forces of infrastructure-led growth towards a future that is not only economically prosperous 

but also socially equitable and environmentally sustainable. 
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