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Abstract 

Urban sprawl usually referred to as uncontrolled expansion in urban areas is a global concern 

due to the influence it has on the surrounding agricultural land. Spatial growth in urban areas 

is an inevitable phenomenon hence the need to regulate it. The study purpose was to 

determine the effects of urban sprawl on agricultural land on the rural fringes of Machakos 

town, Kenya.  Descriptive and correlational research design were employed where structured 

questionnaires were used to collect data. A sample of 400 households was chosen from the 

population using Slovin’s formula. Statistical Package for the Social Sciences (SPSS) was 

used in the analysis of the data obtained from the instruments used. This was supported by 

coefficient of determination also known as the R square of 67.7%. Regression analysis 

showed a positive and a significant relation between urban sprawl and reduction of 

agricultural land. This was supported by an F statistic of 78.602 and the reported p value 

(0.000) which was less than the conventional probability of 0.05 significance level. The study 

concluded that the effects urban sprawl in Machakos town has affected agricultural land on 

the urban fringe, as portrayed by changing labor market conditions, land subdivision, loss of 

agricultural land, higher land rates and environmental land degradation in Machakos County. 

The study made the recommendation that institutionalized stakeholder participation in the 

land use planning process and urban planning is necessary. It is only possible to create a 

positive attitude change and compliance with rules on land use, among other things, when the 

general public and landowners are fully informed about issues related to land management.  

 

Key words: Kenya, Urban Sprawl, Agricultural Land, Rural Fridges, Machakos, Spatial 
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1.0 Introduction 

There has been a high demand for housing land around cities and it’s expected that by 2050 if 

the world trend continues 70% of the people will be residing in cities resulting to urban 

sprawl whose influence has raised concern globally (UN, 2018). Urban sprawl exhausts the 

main natural resources, agricultural land that is considered one of the most crucial elements 

of economy (Abu-Tapanjeh, 2009).  In Europe centers of population habitually expand to 

accommodate additional housing demand from an increased population and the associated 

socio-economic activities which results to taking up of agricultural land, a limited resource 

and checking the efficiency of this exploitation in relation to demographic trends is key to 

preserve land and natural capital that could in other respects be degraded (Schiavina et al., 

2022). Their study showed that between 2000 and 2015, the built-up area in the EU27 

increased by nearly 1,000 km2 annually (from 106,091 km2 in 2000 to 120,877 km2 in 2015; 

a growth rate of 0.87% on average annually)., As built-up regions grow, population centers 

must compete for available space or land with other vital uses like agriculture, conservation, 

and the preservation of flora and fauna (Haberl et al., 2014).   

Dupras and Alam (2014) argues that in Canada urban sprawl is central to the issues 

surrounding sustainable urban development. It generally leads to multiple impacts on land-

use change, including loss of sensitive natural areas, farmland and fragmentation of 

ecosystems, which negatively impact the production of a wide range of ecosystem services. 

Over time, scientists have argued that sprawling urban and suburban development patterns 

are leading to negative consequences such as habitat fragmentation, water and air pollution, 

increased infrastructure costs, inequality, and social homogeneity (Squires, 2002). In China, 

urban land expansion is associated with reduced agricultural land use intensity (Jiang et al., 

2013). Decentralization and the extension of private control over land have led to a loss of 

rural landscapes because farmers, county governments, and rural society in general profited 

from the conversion of agricultural land to housing estates (Caulibaly and Shixiang, 2020). 

Mohammed (2015) also commended that, in Kwara state, Nigeria, urban expansion 

constitutes one of the key agents of land use change with the impact felt at local, regional and 

global levels, such impact includes spatial growth on agricultural land. Atu, et al., (2012) in 

their study, “Effects of Urban Sprawl on Peripheral Agricultural Lands in Calabar, Nigeria” 

asserted that between 2000-2010, there was large scale conversion of agricultural land to 

residential estates on the urban periphery, developed either by government, the private sector 

for their workers or by property developers for sale. Mkumbukwa (2017) argues that 

Zanzibar City expanded by 40% from 2004 to 2013. Spatial patterns of expansion were 

largely driven by the already existing building pattern and land-use constraints. 

In Kenya, urban sprawl has led to an increased demand of land for urban development 

(Njiru, 2016). According to Thuo (2010), There are no vacant land parcels in Nairobi city; 

instead, they can be found in the rural-urban periphery of the surrounding areas. In part, this 

is because of the high rents charged in the urban core, the cheaper land prices, and the legal 

freedom in land use on the rural-urban periphery (Thuo 2010). The dynamics of agricultural 
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output, spatial organization, social structure, land ownership, and the land market in these 

places have all been impacted by the conversion of agricultural land into residential purposes 

(Bose, 2017). 

Joy (2016), asserts that due to the diminishing agricultural land returns, Kiambu 

County on the outskirts of Nairobi lost about 40% of its arable land to city developments 

since 1995. The persistent droughts that have resulted into low yields and the long production 

chain have not helped the situation either. This has occasioned the farmers to make heavy 

losses and seek alternative land uses or even dispose of the land (Eichsteller et al., 2022). 

Urban expansion inevitably covers some agricultural land while changes in land values and 

land markets around cities often result in land left vacant as the owners anticipate the gains 

they will make from selling it or using it for non-agricultural uses. 

Being the first administrative hub during the colonial era is where Machakos Town 

got its start. It is bordered by steep terrain and has grown significantly over time (Nduta, 

2017). The neighboring agricultural land has been invaded by the expansion, causing a 

structural change from agriculture to urban dwelling (Mutua, 2013). Since the land was seen 

as a major factor in local development, the adoption of a new constitution in Kenya gave 

counties power over land issues and, consequently, the duty of land conversion (Msofe et al., 

2019). This study will seek to determine the effects of urban sprawl on agricultural land in 

Machakos town and her surroundings. 

 

1.1 Statement of the Problem 

Urban sprawl and its influence on agricultural land has been of great concern not only in 

Kenya but all over the world. Population and urban areas are growing fast at the expense of 

the agricultural surrounding land in different parts of the world (Mose, 2019). Increasing 

demand for land in towns due to urban sprawl globally has seen cities expand into their rural 

fringes to cater for urban developments and these have consequences on the inhabitants and 

immediate environment (Njiru, 2012. 

  Zuhal (2016) discussed Population growth, socioeconomic considerations, 

technological advancement, and development strategies as causes of urban sprawl. Given that 

urban sprawls are the outcome of unplanned and uncontrolled growth, having the limitless 

bounds of urban sprawl is seen as a serious issue. To solve these issues, plans should be 

established for overcoming urban sprawl's uncertainties. Mohammed (2015) recommended 

that urban spreading to agriculture land should be controlled as this will have serious 

repercussions on food security. 

Machakos suburban region has acute housing shortage and has given rise to serious 

affordability challenges as demand for housing continue to outstrip supply (Huho, 2021). 

These problems are manifested in the high levels of homelessness, poor human settlement 

conditions, high price of housing relative to the incomes of households, mortgage 

delinquencies, defaults and foreclosure (Kusienya, 2004).  

Urban growth has taken place at the expense of the rich agricultural urban fringe 

which used to produce food for urban population and could be a source of county revenue. 

However, previous attempts have been made to identify such influence of urban sprawl on 

agricultural land, globally and in Kenya, very limited if at all available research has been 

carried out in Machakos town, this presents a geographical gap that our study aims to fill.  

Few studies have narrowed on the influence of sprawl to agricultural land use considering the 

challenges it poses globally (Chepkemoi, 2021). Other studies have used Remote Sensing and 

Geographic Information Systems, but these were conducted largely for change detection 
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presenting a conceptual gap (Simotwo, 2021). Njiru (2016) asserts that in Machakos for 

instance, land use planning, managing, and controlling its growth and development has been 

a daunting task. The mechanism for controlling its development is rather weak, ineffective, 

inappropriate, and limited in scope; measures to enforce planning legislation are very 

unpopular and rarely implemented.  To fill in the conceptual gap, the study sought to 

determine the effects of urban sprawl on agricultural land use in Machakos town. 

 

1.2 Objective of the study 

To determine the effects of urban sprawl on agricultural land on the rural fringes of 

Machakos town, Kenya.  

 

1.3 Research question 

What are the effects of urban sprawl on agricultural land use on the rural fringes of Machakos 

town, Kenya?  

 

2.0 Literature Review 

2.1Theoretical Literature Review 

Land use change theories describe and provide relationship between land owners, purchasers 

and developers. Azadi, et al. (2011) argues that Land use change theories describe and 

provide relationship between land owners, purchasers and developers while classical 

economic theorists such as Alonso and Wingo explain spatial structure on how the market 

allocates space to users according to supply and demand. Below are theories that assist to 

explain the concept of Urban sprawl and its effects.  
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2.1.1. Von Thunen Model 

One of the first land use models was the Von Thunen model that analysed agricultural land 

use in relation to the location of a market. It considers a city as a market, where the farmers 

sell all their products. The agricultural land surrounding the city is homogeneous, i.e. all 

products can be grown anywhere (Payne and Durand, 2012). 

 

 

 

 

 

 

 

 

 

 

Figure 2.1: The Thünen rings of modeling agricultural land use  

Source: Adapted from Kiita, 2013 

 

In the Thünen's model (Figure 2.1), the black dot represents a city; 1 (white) dairy and market  

gardening; 2 (green) forest for fuel; 3 (yellow) grains and field crops; 4 (red) ranching; the 

outer, dark green area represents wilderness where agriculture is not profitable. In most 

instances, the model tends to hold true, though it at times may break down as urban 

expansion and/or sprawl occur. For example, commercial activities are mainly located in the 

Central Business Districts (CBD) of urban centers since they can afford the inherent high 

rentals. Residential development is likely to be located further away from the town centers 

(like in urban fringes) while agricultural production is likely to be carried out in the rural 

areas.  

The agricultural area is at the mercy of conversion for urban housing. Individuals 

strive to reduce transport costs by getting cheap residential land hence they are likely to 

prefer housing in the urban fringes thus exerting pressure on agricultural land. The increased 

demand for housing in the urban fringes is likely to stimulate agricultural land-use changes, 

which needs to be regulated sustainably by sound land use management framework (Kiita, 

2013). 

 

2.1.2 Bid Rent Theory or Concentric Zone Model 

The bid rent theory explains how the price and demand for real estate changes as the distance 

from the CBD increases. It states that different land users will compete with one another for 

land close to the city Centre. This increased demand has pushed developers farther away 
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leading to encroachment of agricultural land. This is based upon the idea that retail 

establishments wish to maximize their profitability, so they are much more willing to pay 

more money for land close to the CBD and less for land further away from this area. In case 

this land happens to be agricultural land farmers, where farmers are enticed by the good land 

rate and dispose-off their land for a variety of urban housing purposes. According to this 

theory, the more accessible a region is, the higher the prices of the land (Bochnovic, 2014). 

 

 

 
 

Fig 2.2 Bid rent curve diagram  

Source: Adapted from Bochnovic, 2014 

 

Similarly, in Kenya many high income households are preferring housing in the urban fringes 

thus raising demand for residential land. Consequently, agricultural land in the urban fringes 

is experiencing pressure for change of user. Therefore, location theories are applicable in 

Kenya today and more so in Machakos town as well as its surrounding agricultural land.  

 

2.2 Empirical Review 

According to Njiru (2016), when sprawl occurs on the outside of a particular location, it has 

an impact on nearby communities as well as other areas of the same locality. The 

repercussions of rural land transformations, he continued, included the loss of agricultural 

land and the establishment of employment, modifications to social interactions and lifestyles, 

an increase in property values and housing expenses. Changes in labor and market conditions, 

the loss of farmland, and planning and development control issues arise when institutions 

already in place are inadequately set up to deal with the effects of urbanization and cross 

administrative boundaries, resulting in a failure to address land issues or, at worst, conflicting 

land use planning decisions (Thuo, 2013). 

There is a rise in consumption as a result of the current migratory tendencies toward 

new, low-density metropolitan areas. In Europe's cities, there is now twice as much room per 

person as there was fifty years before. Many nations in western and eastern Europe have had 

a 20% growth in the size of their built-up regions during the past 20 years, but only a 6% 

increase in their populations (EEA, 2006). Significant problems with regard to transportation 

and other forms of mobility are still present in urban planning and management. However, 
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the methods and tools for limiting urban sprawl are heavily influenced by the contemporary 

realities of various, interconnected levels of administration, from municipal to European. The 

expansion of mobilities and the emergence of residential structures from peri-urban areas are 

the most noticeable geographical effects of the liberalization of political and economic life in 

post-communist Romania (Lombard, 2016). Some of the main effects of land-use change 

included environmental degradation, resource use disputes, erosion, deforestation, and 

declining river discharges. Along with them, there are also socioeconomic transitions, 

institutional factors, population shifts, traditional practices, and climatic variations 

According to Dadi et al., (2016), With regard to the effects of sprawling, land for non-

agricultural uses has brought significant contribution to the overall real growth domestic 

product (GDP). Nevertheless, controversies exist when it comes to the livelihood of the local 

people who lose their land. International experiences on the one hand show that, 

unsustainable and unregulated ubarnization had adverse effects on land tenure security and 

employment opportunities in agriculture sectors of the peri-urban areas and caused vulnerable 

grim livelihoods among subsistent farming households (Chen, 2015). However, well-studied, 

well-planned, well-implemented and monitored LCs for industrial development goals would 

benefit local communities from the many effects of the economy trickling down, such as by 

providing off-farm and non-farm employment opportunities to access infrastructures (Huang, 

2022). 

Yin (2011) points out two categories of effects of urban sprawl on Agricultural land 

use into environmental and socio-economic factors. Soga (2018) asserts that environmental 

factors include degradation of ecosystems, loss of habitat for many wildlife species, pollution 

and surface runoff while socio-economic are such as inadequate food supply, conflicts with 

non-farm neighbors, lack of confidence in the stability and long run profitability of farming 

and disappearance of agricultural supporting sectors. 

Satterthwaite (2010) attributed the urban sprawl that has been eating into agricultural 

land to poorly planned settlement as well as expansion of agricultural activities. Much of the 

land, and particularly the more arable land, is now under intense pressure.  Githungunyi, 

(2014) conducted a study on the contribution of urban agriculture to households’ livelihoods 

in Nairobi County. The study showed that all the hither to agricultural areas in the County 

will soon be taken up by the built up areas.   

According to Abass et al. (2018), the quick transformation of peri-urban landscapes 

into completely urbanized areas causes a sharp drop in the amount of farmland that is 

available, resulting in limited land accessibility. Urban development and peri-urban farming 

battle for available land, with the latter frequently out-competing the former. Peri-urban 

farmland values increase quickly, and the price of agricultural land rises as it is connected to 

other sectors of the non-farm economy (Rondhi 2018). Thus, the urban population faces a 

significant difficulty in guaranteeing their food security when more agricultural lands are 

converted to urban purposes like housing or entertainment. 

In the Machakos suburban region, the acute housing shortage in Kenya has given rise 

to serious affordability challenges as demand for housing continue to outstrip supply. These 

problems are manifested in the high levels of homelessness, poor human settlement 

conditions, high price of housing relative to the incomes of households, mortgage 

delinquencies, defaults and foreclosure 
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2.3 Location 

2.3.1 Description of the Study Area  

The study area comprised of the peri-urban Machakos which includes Katheka Kai along 

Machakos-Nairobi Road; Mumbuni and Mutituni along Machakos-Kangundo road, Muvuti 

along Machakos-Kitui road and Katoloni along Wote road (Antonio, 2021). Machakos town 

and its environs comprises of 50,979 households with a total population of 170,606 (Azadi, 

2011).  

 

 

 

  

Figure 1: Machakos Town and its Surroundings  

Source: Author, 2022 

 

2.3.2 Climate 

The study area receives bimodal rainfall with short rains in October and December, and long 

rains from March and May (Joy,2016). The rainfall range is between 500 mm and 1250 mm, 

which is unevenly distributed and unreliable. The altitude mainly influences rainfall 

distribution in the study area. The high areas such as Mua, Iveti and Kiima Kimwe receive an 

average rainfall of 1000 mm while the lowland areas receive about 500 mm. Temperatures 

vary between 18˚C and 29˚C throughout the year. The dry spells mainly occur from January 

to March and August to October (Huho and Muriuki, 2021). 
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2.3.3 Land uses  

 Land use is defined by the purposes for which humans exploit the land resources or the 

human use of land (Melese,2016). The main land use categories are built up area which 

consist of residential, industrial, educational, open space/recreational, public purpose, 

commercial and transportation activities and agriculture explain the major uses of land in the 

study area. In the colonial era, Machakos town was surrounded by white settler farms of 

Katheka- Kai and Katelembu; were coffee, horticultural and cattle farming were the main 

economic activities (Mutua, 2013).  The implication of these rapid changes of land use is a 

decline in area under agricultural use (Njiru, 2012). 

 

2.3.4 Socio-economic activities 

 Mulwa (2019) asserts that subsistence agriculture is practiced with Coffee, Maize and 

drought-resistant crops such as sorghum and millet being grown. However, the town also 

plays host to the open-air market where large amounts of produce are traded. Fruits, 

vegetables and other foodstuffs like maize and beans are sold in these markets (Mwangi et al 

2015). 

 

3.0 Methodology 

3.1 Research design 

The study employed a descriptive research design due to its suitability to gather data and 

describes the characteristics of the population, situation or phenomenon (Mugenda and 

Mugenda, 2003).  To maintain triangulation in its findings, the design involved features of 

both the qualitative and quantitative techniques.  

 

3.2 Target population 

The target population for this study was the Machakos suburban dwellers, unit developers, 

residents as well as the area administrators. The study targets also the land offices in 

Machakos County. The study used simple random sampling.  This sampling technique allows 

all the units in the population to have an equal chance of being selected.   

 

3.3 Determination of Sample size 

The study used Slovin’s formula (equation 3.1) to calculate the sample size (n) from a 

population (N), with a margin error, e. 

 
 

Where n is the number of samples, N is the total population and e is the margin error. Using 

the 2019 census report, N = 50,979 (households), therefore, substituting in equation 3.1 with 

a confidence level of 95% and a margin error of 5% (0.05), n was found to be 400 

households.  

 
 

3.4. Research Instruments   

Questionnaires for land owners, unit owner’s residents and for administrators were prepared 

to aid in data collection. 400 questionnaires were prepared for the respondents. The 
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questionnaire used captured the effects of urban sprawl on the surrounding agricultural 

land. 

 

3.5 Questionnaire Survey 

Questionnaires for land owners, unit owner’s residents and for administrators were prepared 

to aid in data collection. 400 questionnaires were prepared for the respondents. Data collected 

using the questionnaires included the changing labor market conditions, changing labor 

market                      Conditions, Loss of agricultural Land, Environmental degradation, 

increased sub-division of land                   and Land conflicts.                                      

 

3.6 Statistical data analysis 

In this study, the researcher analysed data using the Statistical Package for Social Sciences 

(SPSS) for both descriptive and inferential statistics. Inferential statistics included both 

Pearson correlation and both multivariate and linear regression analysis which showed the 

relationship between the variables. On the other hand, descriptive Statistics were analyzed in 

terms of range, standard deviation, frequency distribution and percentages that provided 

simple summaries about the sample and measures.  

Multi variate regression analysis was used to determine the relationship between one 

dependent variable and several independent variables. There are numerous predictor variables 

in effects of urban sprawl, a reason why this technique was used. For instance, changing labor 

market, conditions, loss of agricultural land, environmental degradation, increases sub-

division of land and land conflicts. 

A multi variate regression analysis was carried according to the following equation; 

𝑦=𝛽𝑜+𝛽1𝑋1+𝛽2𝑋2+⋯+𝛽𝑘𝑋𝑘+𝜀  
Where Y is the dependent variable (urban sprawl) 𝛽𝑜 is the Y- intercept, 𝛽1- 𝛽2… are the set 

of coefficients to be estimated 𝑋1, 𝑋2…𝑋𝑘 are the explanatory variables while 𝜀, is the random 

error. 

  

Table 3.1 Description of explanatory variables used to predict effects of urban sprawl 

on agricultural land 

Variable    Description                                   Expected sign                                             

*Y Urban sprawl   

X1 

X2 

X3 

X4 

X5 

Changing labor market conditions                             

Loss of agri. Land,                                        

Environmental degradation 

Increased sub division of land                                      

Land conflicts                                      

+ 

+ 

+ 

+ 

+- 

Source: Authors 2022 
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4.0 Findings and Discussions 

4.1 Effects of Urban Sprawl on Agricultural Land 

The responses were rated on a five point likert scale as presented in the table 4.4 below 

 

Table 4.5 Effects of Urban Sprawl on Agricultural Land 

Statement  

Strongl

y 

Disagre

e 

  

Disagr

ee 

Moderatel

y Agree 
Agree 

Strongl

y 

Agree 

Tota

l 

Standard 

Deviation 

Changing labor and market 

conditions  
6.5% 

  
11.6% 24.5% 28.4% 29.0% 3.6 1.2 

Loss of agricultural land 2.6%   0.0% 14.2% 53.5% 29.7% 4.1 0.8 

Increased sub division of 

land 
7.7% 

  
0.0% 32.3% 29.7% 30.3% 3.8 1.1 

High land prices 0.0%   2.6% 32.3% 29.7% 35.5% 4.0 0.9 

Environmental/land degrad

ation 
0.0% 

  
1.9% 31.0% 35.5% 31.6% 4.0 0.8 

Land conflicts 1.2%   16.7% 48.8% 16.7% 16.7% 3.3 1.0 

Total              3.86 1.01 

 Source: Authors 2022 

 

4.1.1 Changing Labor and Market Conditions 

The findings of the study indicated that fifty-seven point four (57.4%) of the respondents 

(Table 4.4) were in agreement that urban sprawl causes changing labor and market 

conditions, 18.1% disagreed while 24.5% moderately agreed to the statement. In Machakos 

town the increase in population as people flocked to look for jobs which were available in the 

industries among other enterprises increased the labor force and market for goods also 

increased. This could be attributed to the fact that sprawls of cities dominated by the 

secondary industry leads to a relative surplus of migrant labor force initially engaged in 

agricultural production in Machakos County. These results were concurrent with Mundoli 

(2015) who argues that labour market incomes have been a major contributor to the important 

fall in inequality in Latin America during the 2000s. In fact, it was the primary cause of 

inequality decline in those nations.   

 

4.1.2 Loss of Agricultural Land 

The results also revealed that (83.2%) of the respondents agreed that urban sprawl causes loss 

of agricultural land, 2.6% disagreed while 14.2% moderately agreed. The study established 

that loss of agricultural land was as a result of the increase in built-up areas which was 

attributed to urbanization and population growth in the area with major land fragmentations 

and land-use conversions. UN-HABITAT (2010) also affirmed there was loss of agricultural 

land as most cities and towns built on productive agricultural land, these results also 

concurred with Vermeiren et al., (2013) who pointed out that farm sizes were projected to 

reduce to less than a half of their current size by 2030 in Uganda due to urban encroachment. 

As Foley, (2005) puts it one of the main reasons for the recent sharp loss in agricultural land 

across the globe has been rapid urban expansion, both the quantity (which decreases as a 

result of rising inhabitants) and quality of agricultural land are impacted by urban growth. 
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Numerous instances of urban encroachment on valuable agricultural land have been 

documented in studies conducted in developed and middle-income countries Muclelo (2018). 

4.1.3 Subdivision of Land 

The results revealed that most of the respondents (60%) viewed urban sprawl as a major 

cause of increased land sub division, this can be attributed to the fact that population has 

grown and the sub-divided land is uneconomical for agricultural production. The farmers in 

Vota region near katoloni had acquired land through the Katelembu cooperative society and 

once the land was sub divided among member’s majority have sold their portions for 

residential purposes. The few who disagreed were those from Katheka Kai area where 7.7% 

disagreed with the statement, while (32.3%) moderately disagreed. These results are in line 

with those of (Nuissl, 2021) who assert that due to high demand of land, families in the urban 

fringes have subdivided land among themselves and every individual was at will to develop 

it.  

 

4.1.4 High Land Prices 

The study established that 65.2% of the respondents agreed that urban sprawl causes high 

land prices, 2.6% disagreed while (32.3%) moderately agreed to the statement. This is 

evident in the Machakos town suburbs of Mumbuni, Katoloni and Miwani areas where the 

prices of land rose sharply from approximately 340,000 in 2005 to 1.5 million to date. The 

reason for the high land prices has been explained exhaustively by Lategan et al (2022) who 

asserted that limited sample in the high-income gated community, with its urban green spaces 

of outstanding quality and its number of smaller residential properties, showed higher 

property valuations in proximity to urban green spaces. 

 

4.1.4 Environmental/Land Degradation 

The study findings indicated that 67.1% of the respondents were in agreement that urban 

sprawl increased environmental/land degradation, 1.90% disagreed while 31.1% moderately 

agreed. The findings also revealed that land use conflicts had increased by 33.4%.  In the 

immediate surrounding of Machakos town, there is increased loss of biodiversity, land and air 

pollution in the residential and industrial areas. The study concurred with that of Sun (2016) 

who argued that, urban sprawl has a significant negative impact on environmental quality 

which mainly destroys the ecological environment by occupying cultivated land, damaging 

wetlands, and polluting the environment.  

 

4.2 Regression Analysis  

 4.2.1 Regression Effects of Urban Sprawl on Agricultural Land  

Regression analysis was done to determine the influence of effects of urban sprawl on 

agricultural land. The results were presented in Table 4. 1. 

The results in Table 4.1 presented the summary of model of regression model used in 

explaining the study phenomena. Effects of urban sprawl was found to be satisfactory in 

explaining urban sprawl. This was supported by coefficient of determination i.e. the R square 

of 43.3%. This shows that effect explains 43.3% of urban sprawl in Machakos County. The 

results meant that the model applied to link the relationship. This also implies that 56.7% of 

the variation in the dependent variable is attributed to other variables not captured in this 

model. 
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Table 4.1 Model summary 

Model R 

R 

Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .658 0.433 0.431 0.68213 

a Predictors: (Constant), 

Effect    

Source: Authors 2022 

 

Table 4.2 provided the results on the analysis of the variance (ANOVA). The results 

indicated that the model was statistically significant. This was supported by the calculated F 

statistic of 231.239 that was greater than the Fcritical and the reported p value (0.000) which 

was less than the conventional probability of 0.05 significance level. The results implied that 

effects of urban sprawl are acceptable predictor of reduction of agricultural land in 

Machakos. The findings were similar with Njiru (2016), argues that when sprawl takes place 

at the periphery of a certain locality it has direct or indirect impact on other parts of the same 

locality within its borders or on a neighboring community.  

 

Table 4.2 ANOVA for Effects of Urban Sprawl 

Model   

Sum of 

Squares df 

Mean 

Square F Sig. 

1 Regression 107.595 1 107.595 231.239 .000 

 Residual 140.985 399 0.465   

  Total 248.58 400    

a Dependent Variable: Urban Sprawl      

b Predictors: (Constant), Effects 

Source: Authors 2022 

      

4.2.3 Regression of Coefficients for Effects of Urban Sprawl 

Regression of coefficients results in Table 4. 3 revealed that explanatory variables used to 

predict effects of urban sprawl on agricultural land are positively and significantly related (β 

= 0.285, p=0.000). This implies that a unit increase in effects would lead to a decrease by 

0.285 in urban sprawl. The findings were in line with Jiang et al, (2013) who revealed that 

agricultural land loss and creation of employment, changing social interaction and lifestyles, 

increasing land values and housing costs, were effects of rural land transformations.  

 

Table 4. 3 Regression of Coefficients for Effects of Urban Sprawl 

Mod

el   

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

    B 

Std. 

Error Beta   

1 (Constant) 3.228 0.099  32.776 0.000 

  

Effects of 

Urban 

Sprawl 0.131 0.025 0.285 5.181 0.000 

Source: Authors 2022 
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5.0 Conclusion and Recommendations 

 

5.2 Conclusion 

The effects of urban sprawl and decrease in agricultural land were found to be positively and 

significantly related (β=0.393, p=0.000). The study concluded that urban sprawl had led to 

loss of fertile agricultural land, increased land/environmental degradation, land degradation, 

loss of agricultural land and conflicts. In addition, the study concluded that effects of urban 

sprawl included changing labor and market conditions, loss of agricultural land and increased 

sub division of land and high land prices 

 

5.3 Policy Recommendations  

The farmers in the study area should be provided with modern methods of farming or 

supplementary economic activities to boost their income so as to prevent them from selling 

their farms to the property developers or subdividing to put up residential apartments. 

Small-scale industries should be set-up to boost value addition of the produce and also boost 

producer prices and also come up with ways that make agriculture as lucrative as real estate 

industry. There’s the need to encourage the adoption of mixed land uses by property 

developers so as to prevent the wiping out of certain land uses.  

Harmonization of the legislative and institutional framework is necessary to make 

sure that all institutions involved in land use planning and management collaborate 

effectively. Additionally, it is necessary to strengthen the relevant land institutions that have 

the authority and capability to control land use conversions. This can be done in one of two 

ways: either by providing these institutions with the technical staff and funding they need to 

manage land use conversions, or by creating effective institutions that are proactive and 

responsive to the constantly shifting economic, political, and social realities. 
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