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The informal land market presents a significant challenge to urban land development 
in many developing countries, including Ethiopia. For example, in cities adjacent to 
Addis Ababa, rapid horizontal expansion accompanied by various land development 
issues is a common phenomenon. The study was conducted to examine the effects 
of the informal land market in Sululta town. Parameters such as the rate of urban 
expansion, settlement density, level of consumption of the natural environment, 
and land suitability were used to investigate these problems further. Geographic 
Information System (GIS), trend analysis models, and overlay analysis, supported 
by relevant literature reviews, were employed to address the research questions. 
The study’s findings indicate that Sululta is characterized by low-density urban 
expansion, significant ecological degradation, and rapid horizontal sprawl. It is 
recommended that the local government implement an effective land policy to 
meet the increasing land demand, establish a robust formal land market system, 
and apply predevelopment urban planning strategies.
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1 Introduction

Cities in Sub-Saharan countries are urbanizing rapidly (Tegenu, 2010). As a result, demand 
for urban land has risen sharply, often exceeding the capacity of cities to meet this need 
through formal channels (Kasa et al., 2011; Fatta, 2014). Consequently, a significant proportion 
of urban residents in developing nations gain access to land through informal channels 
(Rakodi and Leduka, 2003; Durand-Lasserve, 2006; Berner et  al., 2007; Wanjiku, 2010; 
Adesiyan et al., 2011).

In an ideal context, the formal urban land provision mechanism is the major tool for 
managing urban land, and it should regulate the transaction of land (Cheshire, 2009; Kihato 
et al., 2010). Accordingly, the land development of urban areas is mainly determined by land 
transferability and property rights (Lall et al., 2014; King and Napier, 2015; Adam, 2014; 
Carmona, 2009; Cheshire et al., 2011). Moreover, the best cities have strong formal land 
markets (Caldeira, 2017).
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In cities with informal land markets, it is difficult to bring 
satisfactory urban development (Fatta, 2014; Sam-Awortwi et al., 2016; 
Halefom et al., 2018). In such unregulated land transactions, rapid 
horizontal land encroachment threatens the sustainability of urban 
areas (Stan, 2013). This expansion predominantly results from the 
incremental subdivision of urban land tracts within low-density areas. 
In this situation, it consumes future expansion areas of cities and 
depletes the ecologically important urban parts (Van Dijk and Fransen, 
2008; Napier, 2009; Wanjiku, 2010; Cobbinah and Amoako, 2012).

As one of the fastest-growing economies, Ethiopia is urbanizing 
rapidly (UN DESA (United Nations Department of Economic and 
Social Affairs), 2018; Bedane et  al., 2019). However, due to the 
inconsistency of the urban land policies in the past consecutive 
regimes, the formal mechanism of urban land provision has failed to 
cope with the huge urban land demand (Belachew and Aytenfisu, 
2010; Wubneh, 2018). Consequently, most urban dwellers are unable 
to take part in the formal land market and turn to the informal one 
(Dadi et al., 2016; Daniel, 2019; Ministry of Urban Development and 
Housing, 2016; Nega et al., 2003; Samuelson and Nordhaus, 1992; 
Yamane, 1967).

Currently, the informal way of urban land claiming is more 
dominant, and it has brought various urban development defects in 
most urban areas in the country (Tadesse and Imana, 2017; Bedane 
et  al., 2019; Gemeda et  al., 2019). Accordingly, urban centers are 
characterized by low density and poor infrastructure coverage, and 
they are primarily informal settlements without municipal registration 
of legality (Gedefaw, 2015).

The central part surrounding Addis Ababa is the rapidly 
urbanizing region in the country (Mohamed and Worku, 2019). That 
enormous amount of agricultural and forest land is being converted 
into built-up areas rapidly and informally (Woldegerima et al., 2017). 
Consequently, the government has been anxious to create two 
different administrative boundaries in just 15 years (Kassa, 2013; 
Oxford Analytica, 2023; Fink, 1998; Filatova et al., 2009; Gbaguidi and 
Spellenberg, 2004; Goodfellow, 2017).

It is evident that when land is informally traded, it fails to bring 
about efficient use. The cities and towns surrounding the capital are 
under continuous threat of informal land transactions and poor 
urban development (Getabicha, 2015). Accordingly, such growth 
results in low-density horizontal expansion of informal settlements, 
and it is difficult to implement urban plans (Haji and Sulaiman, 2006; 
Harford, 2006; Kothari, 2004; Lindner, 2014; Tadesse and 
Imana, 2017).

Sululta is one of the major urban centers in the previously known 
Oromia Special Zone Surrounding Addis Ababa and the newly 
formed Sheger City. Currently, the town is struggling with informal 
land transactions between farmers and land buyers (Girma and 
Ababa, 2016; Kebede and Singh, 2022). Following that, the town is 
rapidly expanding and has frequently annexed land into its boundary 
(Bikis, 2023). Accordingly, the objective of the study is to investigate 
the effects of the informal land market in the Sululta sub-city.

2 Conceptual framework of the study

The relationship between the inadequacies in formal land markets 
and urban land development is a critical yet often overlooked research 
area. Studies have suggested using GIS and satellite imagery, following 

their growing importance in the field. Therefore, it is important to use 
multi-temporal urban trend analysis methods such as the urban 
intensification index and dynamic degree urban expansion (Cheng, 
2011; Kasa et al., 2011; Fan et al., 2017).

The informal urban land market is currently creating an 
uncontrolled urban expansion in Sululta town. It is crucial to 
explain its effects. There is little awareness of the informal land 
market and its effects on the urban planning and land development 
management sectors (Mattingly, 1991; Adams and Tiesdell, 2010; 
Constitution, 1995; Cunningham, 2011; Dowall, 1993; Dempsey  
et al., 2010; Dube, 2013). Additionally, there is a limited number of 
studies that are based on this contemporary urban problem where 
the issue is not raised frequently, so the study sticks with this very 
important urban challenge.

The research was conducted to fill the knowledge gap in the area. 
Accordingly, the study is themed on the rate of urbanization, 
suitability of settlement pattern, level of consumption in the natural 
environment, and favorability for plan implementation.

3 Materials and methods

3.1 Background of the study area

The study was conducted in Sululta, a town situated 
approximately 25 km north of Addis Ababa, Ethiopia’s capital. Its 
astronomical location is 90° 5′00″–90° 12′30″N latitude and 380° 
41′00″–380° 50′00″E longitudes. Currently, the municipality has a 
population size of 57,537 and covers 10,216 hectares of land mass 
(Oromia Urban Planning Institute, 2016). The town is one of the 
fastest-growing urban centers due to its closeness to Addis Ababa 
(Girma and Ababa, 2016).

3.2 Data and methods of data collection

Primary and secondary data were collected and used to ensure the 
study was complete. The primary data were collected through 
retrieving satellite imagery and official documents. Satellite imageries 
of the last 20 years in 5-year intervals from 2003 to 2023 G.C. were 
acquired from the landsat.usgs.gov website. Additionally, official 
documents such as structure plans and local development plans and 
manuals were also collected from the town’s Land Management and 
Development Agency. Secondary data, such as reports and article 
journals, were collected from trusted websites (Figures  1–7 and 
Tables 1–5).

3.3 Methods of data analysis

3.3.1 Trend analysis models
An unsupervised, computer-based analysis of satellite imagery 

was conducted to measure the rate of urbanization and the extent 
of natural environment consumption. Urban Intensification Index 
Analysis (UII) and Dynamic Degree Urban Expansion Analysis (K) 
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were used to undertake the trend analysis. The method has a 
two-step analysis, which proceeds by encoding the trend data of the 
last 20 years’ horizontal growth, followed by the data analysis. 
Accordingly, the change in the growth of the settlements was 
assumed based on block-level analysis to reduce the complexity of 
the data.

The UII analysis was computed using the following equation to 
calculate the change in the area of a settlement in accordance with the 
total area of the town over 5 years.

The urban intensification index (Fan et al., 2017) is expressed 
as follows:

 ( )( ) ( )ib iaUII U U / TLA 1/ T 100%= − ∗ ∗  (1)

UII stands for urban intensification index, Uib stands for an 
urban area at the endpoint of time, Uia indicates the initial time 
area, TLA denotes the total urban area, and T stands for the 
time period.

This study used the average value of UII specified by Habitat 
(2009) on Africa’s urbanization dynamics in African cities and Fan 
et al. (2017) on Asian cities. The values have been classified into five 
categories, as indicated in the following table.

The other trend analysis method used in the study is Dynamic 
Degree Urban Expansion Analysis (K). The value indicates the average 
rate of change in urban expansion in terms of absolute volume every 
5 years according to the following Equation 2.

Dynamic degree urban expansion (Fan et al., 2017) is expressed 
as follows:

 ( )( ) ( )ib ia ibK U U / U 1 / T 100%= − ∗ ∗  (2)

where K stands for the dynamic degree of urban expansion, Uib 
indicates the urban area at the end time, Uia is the initial urban area, 
and T stands for the interval time period.

The analysis was conducted by taking the average K value of the 
classification specified by Habitat (2013) on African cities and Fan 
et al. (2017) on Asian cities. The average values are classified into five 
scales, as indicated in the following table.

3.3.2 Settlement density analysis
In this study, the settlement density of the town was calculated using 

the coverage ratio of the building footprint to the total area of the town. The 
density of the town’s current land development was computed based on the 
average density score of the standards being used in Ethiopia. The 

FIGURE 1

Chart of a conceptual framework of the study. Source: Review of literature, 2024.

FIGURE 2

Location map of Sululta town. Source: Field survey, 2024.
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FIGURE 3

Trend map of urban expansion of Sululta town. Source: Field survey, 2024.

FIGURE 4

Map of plot area ratio analysis. Source: Field survey, 2024.
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documents include the Local Development Plan (LDP) Manual of 2006, 
Standards for Structure Plan Preparation of 2008 and 2012, and Structure 
Plan Preparation and Implementation Manual of 2016. The density 
analysis was conducted based on the following score set in the table below 
regarding the coverage of plot area per hectare of urban land by assuming 
5–20% of urban areas are covered by plots of buildings in urban areas.

3.3.3 GIS map overlay analysis
This method (the GIS map overlay analysis) was used to 

identify the gap between the existing land development pattern 

and the town’s currently working official. The analysis contains 
the USGS 2023 satellite imagery and Sululta town’s 2016 
Structure Plan to determine the difficulty level for 
plan implementation.

3.3.4 Descriptive statistics analysis
Variables like the rate of horizontal expansion, the rate of 

consumption of the natural environment, and the density of 
settlement patterns are explained in percentage coverage and mean 
values in addition to the GIS trend and overly analysis.

FIGURE 5

Graph of the density of the settlement. Source: Owner compilation, 2024.

FIGURE 6

Map of a trend in the natural environment. Source: Owner compilation, 2024.
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4 Results and discussion

4.1 Rapid rate of horizontal expansion

Urban land development pattern indicates the legitimacy of 
land transactions in a particular urban area. As a result of the 
informal land market, a rapid successive casual subdivision of land 
is trendy in Sululta. The multi-temporal trend analysis shows the 
high intensity of urban expansion and the town’s rapid dynamic 
degree of urban expansion. These scores indicate rapid urban 
horizontal growth due to the informal land market, as shown in the 
following trend map.

The intensity of urban expansion (UII) was calculated using 
Equation 1. High UII values suggest accelerated urban expansion and 
significant availability of non-urban space, which facilitates informal 
land market activities. On the contrary, the lower UII value indicates 
the low speed of urbanization, the minimum availability of non-urban 
land for urbanization, and the unlikely situation for the informal land 
market to operate.

Accordingly, the computed UII values show a great change in 
urban spatial growth in the last 20 years. The time lap of 2003–2007 
has a score of 2.57%, which indicates the rapid urban growth at a high 
level. Meanwhile, the time period between 2008 and 2012 shows a 
slight decline in the intensity of the growth with a score value of 
1.62%, which falls in the category of medium-intensity growth. The 

2013–2017 period shows rapid horizontal growth with a score value 
of 6.46%, which lies in the category of maximum intensity growth and 
should be considered seriously. The time period of 2018–2023 has a 
significant growth value of 3.64%, which is labeled as a high intensity 
of horizontal growth.

According to the analysis, the only period from 2008 to 2012 
had medium-intensity growth with a score value of 1.62%, which 
was labeled as conducive growth. Meanwhile, the time period from 
2003 to 2007 and 2018–2023 had UII values lying in the category of 
high intensity of urban growth, which shows the difficulty faced in 
managing the urban land and its development. The 2013–2017 time 
period has a score value of 6.46%, which lies at a maximum score 
of tense growth, indicating the immense intensity of urban spatial 
growth by towering above all the time laps. Despite the higher 

TABLE 3 Average urban settlement density.

No. Plot area /
hectare

Indication of 
density

1 >0.06 High-density settlement

2 0.04–0.06 Medium density settlement

3 <0.03 Low-density settlement

Source: Owner compilation.

FIGURE 7

Overly analysis of the affected buildings by the proposed street network in 2016 SP. Source: Field survey, 2024.

TABLE 1 Urban intensification index (UII) categories.

No. UII% Indication in rate of 
horizontal expansion

1 ≥5.1% Maximum

2 2.51–5.0% High

3 1.6–2.5% Medium

4 0.5–1.5% Low

5 ≤0.5% Very Low

Source: Field survey, 2024.

TABLE 2 Dynamic degree urban expansion analysis (K) categories.

No. K% Indication in speed 
of horizontal 
expansion

1 ≥25% High-speed expansion

2 20.1–25% Rapid-speed expansion

3 10.1–20% Medium-speed expansion

4 5.1–10% Low-speed expansion

5 ≤5% Slow-speed expansion

Source: Field survey, 2024.
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scores, the average UII value for the last 20 years is 3.57%, which is 
a high intensity of urban spatial growth for the last two decades.

According to the computation of Dynamic Degree Urban 
Expansion (K) conducted over the last 20 years of the four-time period 
classification, The time period 2003–2007 has a score value of 6.82%, 
which is the low speed of urban expansion according to the stated 
classes of score values, and even the growth declines to 2.54% in the 
time period of 2008–2012. However, the growth struck back by 
scoring a bigK value of 30.06% of additional land area in the time 
period of 2013–2017, which is indicated to be a very rapid expansion. 
Additionally, 2018–2023 has taken massive expansion, scoring 22.20% 
of urban growth and laying in the category of high-speed expansion 
of urban growth.

The average growth rate of the town for the last 20 years shows 
enormous urban expansion, with an average value of 15.40% of 
dynamic degree urban expansion (K). The growth lies in the category 
of medium-speed expansion due to slower urban growth in the first 
decade of the study period and very rapid growth in the second half 
of the study time. The summary of UII and K values is indicated in the 
following table.

According to both of the computed scores of urban expansion, the 
town is under very intensive and rapid urban expansion, with average 
scores of 3.57% UII value and 15.40% K value for the last 20 years. 
Such rapid expansion consumes a huge part of the non-urban parts, 
which is fierce and needs to be  carefully considered. Such rapid 
horizontal growth has various urban land development challenges, 
such as leapfrog development, difficulty in the provision of urban 
infrastructure, and effects related to the loss and reduction of future 
expansion areas.

4.2 Low-density settlement patterns

To explain the effects of the informal land market on the 
town’s land development, the density of the settlement pattern has 
been undertaken by tracing the entire town’s building footprints 
from the 2023 USGS satellite imagery. Due to the growing demand 
for urban land in the town, residents have been forced to forge the 
informal way, resulting in the expansion of informal settlements 
mainly characterized by sprawl and low-density horizontal 
expansion. This situation affects the conduciveness of the 
settlement patterns in enhancing the livability and sustainability 
of the urban environment.

The growth trend occurs by continuously dividing large 
agricultural lands into smaller land-use parcels. The growth creates 
inappropriate physical arrangements by reducing street hierarchy and 

missing street connectivity, which leads to a discontinuity in the 
peripheral parts of the town, as indicated in the following map.

The following graph shows the decreasing settlement density level 
over the last 20 years.

The town’s density is categorized as medium-scale during 2003–
2008. However, the density dramatically declined starting in 2012. 
This low-density urban growth is one of the major effects of the 
informal urban market. The market dominantly operates as farmers 
sell off their land at very cheap prices that, in turn, extend the 
town horizontally.

4.3 Consumption of the natural 
environment

The other variable of the study that explains the effects of the 
informal land market is the level of consumption of the natural 
environment. The analysis undertaken includes the urban land cover 
components such as farming fields, forest lands, swampy areas, and 
urban uses. The trend analysis uses USGS data sets of the past 20 years 
in the interval of 5 years from 2003 to 2023 GC.

The dysfunctional formal land market cannot allocate land 
according to the ever-growing demand for urbanization, which has 
made the informal land market dominant. In the current situation, the 
town is continuously expanding and rapidly consuming the 
natural environment.

The trend analysis shows that urban functions have been taking 
a huge amount of natural environment, which has environmental 
sensitivity and important ecological footprints, due to the informal 
land market. The following trend map shows the severity of the 
consumption of the natural environment due to the informal 
land market.

According to the trend analysis, much of the natural environment 
has been consumed, as indicated in the trend map above. Similarly, 
the summary of the analysis presented in the table below shows that 
the swampy areas are reduced by 22% (1,082 ha); the forest coverage 
has reduced by 9% (448.79 ha), whereas the urban use has increased 
by 31% (1,483.14 ha) in the last 20 years.

4.4 Difficulty in plan implementation

The urban land development led by the informal land market has 
also challenged plan implementation. The overlay analysis of the 
traced map of the USGS 2023 satellite map and the proposed street 
network of the working structure plan 2016 shows a great mismatch. 

TABLE 4 Summary of the multi-temporal change and urbanization rate.

No Year (class. 
period)

Area (ha) Change of area 
(ha)/5  years

UII (ha/years)% K (ha/years)%

1 Before 2003 229.24 229.24 – –

2 2003–2007 497.61 268.37 2.57 6.82

3 2008–2012 783.12 285.51 1.62 2.54

4 2013–2017 1,283.29 500.17 6.46 30.06

5 2018–2023 1,936.02 652.73 3.64 22.20

Source: Field survey, 2024.
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Accordingly, 7,784 buildings must be demolished to implement the 
plan as indicated in the following overlay map.

This situation highlights the detrimental effects of the 
informal land market, as it undermines planned urban 
development and poses significant challenges to implementation. 
According to the report from the town’s Land Development and 
Management Agency of 2023, 1,412 buildings in 2021, 2,655 
buildings in 2022, and 166 in 2023 have been demolished in the 
last 3 consecutive years due to their non-conformity with  
the plan.

5 Conclusion and recommendations

5.1 Conclusion

As one of the country’s hotspots of urbanization, Sululta town 
is experiencing an influx of newcomers requiring urban land. 
Consequently, formal land provision is unable to keep pace, 
leading to a dominant reliance on informal land transactions. The 
informal urban land market’s effects on the town’s spatial land 
development have been found to be significant. Among the diverse 
effects identified in this study are a rapid rate of horizontal 
expansion, low-density settlement patterns, unsustainable 
consumption of natural resources, and challenges in implementing 
urban planning initiatives.

Based on the study’s key findings, the town has experienced rapid 
horizontal expansion over the last 20 years due to the informal land 
market. Both urban expansion analysis models have indicated that the 
town is undergoing intensive and rapid growth. Additionally, the 
current urban land development in the town has been characterized 
as low density, largely due to the informal encroachment on 
agricultural lands.

The informal land market has also affected the natural environment. 
The findings show that the town has lost ecologically important areas, 
with swampy regions declining by 22% and urban forest by 9% over the 
last 20 years. Additionally, urban farming fields are under threat from 
encroachment for urban development. The situation is also hindering the 
implementation of the town’s structure plan, which aims to facilitate 
proper urban land development.

5.2 Recommendations

As explained in the study, the informal urban land market has 
immense effects on urban land development in Sululta town. 
Therefore, the following recommendations are made to bring about 
sustainable urban development.

To mitigate the effects of the informal market, building the capacity 
of Sululta’s Land Development and Management Agency is essential. 
In addition, the agency should work on increasing urban land supply 
by different sectors that allow the poor and upcoming young to access 
land before they go to forge land informally. Facilitating safe 
transactions of urban land that secure property holding rights remains 
a must for the successful development of the town.

In some cases, reducing the effects of the informal market can 
be achieved through state-led housing programs because they directly 
prohibit the rise of urban sprawl. Additionally, a strong land 
management system that undertakes frequent land inventory by 
taking immediate action on informal settlements. Managing rapid 
urbanization and sprawl using infill and urban redevelopment 
programs can also hinder low-density urban growth. Additionally, 
land pooling, especially around the fringe parts of the town, to achieve 
economic land development also helps reduce informality effects from 
encroachment. Consultation and enabling local farmers around fringe 
parts of the town is also essential.

The other concerning issue of the informal land market is the 
town’s continuous diminishing of the natural environment. 
Accordingly, protecting the ecologically important footprints is very 
important to bring about sustainable urban development. Since 
informality is dominantly in action, it is crucial to focus on ensuring 
the town plan implementation and other development 
regulations regularly.

6 Limitations of the study

This study has focused solely on the four basic areas of urban land 
development. However, it does not address other important aspects, 
such as detailed morphological patterns, accessibility to services and 
infrastructures, or the socio-economic effects on residents. Therefore, 
future studies should investigate the comprehensive impacts of urban 
land development resulting from the informal land market.
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TABLE 5 Trend analysis on the natural environment.

Land use type

Year Swampy 
area

Farming 
fields

Forest Urban 
use

2000

Area (ha) 1,575.01 1,835.15 1,049.35 225.25

Area (%) 34 39 22 5

2020

Area (ha) 492.25 1,883.34 600.56 1,708.39

Area (%) 12 40 13 36

Change of area (ha) −1,082.76 48.19 −448.79 1,483.14

Change of area (%) −22 1 −9 31
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