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ABSTRACT                                                                           
 
The interaction between transport, land-uses and travel patterns produce 

diverse transportation problems in urban cities with traffic congestion as the 

most visible manifestation. Traffic congestion is a frequent phenomenon in 

most cities around the globe. This paper reviews the interaction between land-

use traffic congestion through published literature. The objective of this study 

is to encourage and provide researchers with future research directions in 

land-use and traffic congestion. For this purpose, a systematic review was 

performed analysing 45 articles from the year 2010 to 2020 using a 

descriptive approach. Subsequently, the results of the study show that 

although the interaction between land-use and traffic congestion has gained 

currency in developed countries far less is known on this subject in developing 

parts of the world, though new evidence is steadily accumulating. 

Consequently, limitations of this work are presented, opportunities are 

identified for future lines of research. Finally, the conclusion confirms the 

need for further research addressing the methodological concerns. 
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1. Introduction 

This systematic review aims to examine the 

recent literature on the interaction between 

land-use and traffic congestion. Traffic 

congestion has become a ubiquitous problem 

worthy of policy attention and citizens alike 

(Shahgholian & Gharavian, 2018; Uniyal & 

Gandhi, 2019). The rush hour has become a two 

or three-hour peak period, and congestion 

recurs mornings, midday, midevening, and on 

weekends as well (Jayasooriya & Bandara, 

2017). Mir Shabbar, Muhammad, and Syed 

Fazal Abbas (2014) argue that unplanned land-

use results in traffic congestion. Other scholars 

have asserted a connection between land use 

and traffic congestion in urban areas (Colonna, 

Berloco, & Circella, 2012; Kuzmyak, 2012; 
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Mukherjee, et al., 2014; Zhang, et al., 2017). 

However, the magnitude and significance of a 

relationship between land use and congestion 

remain unclear. Two major impediments to 

statistically sound, comparative studies of land 

use and congestion exist a lack of good 

measures of congestion; and the difficulty in 

modelling the complex interrelationships 

between congestion, land use, and transport 

infrastructure (Wang, 2010). 

Traffic congestion is a comparison of the use of 

transportation systems with the capacity of the 

transportation system. In a way, land-use affects 

traffic congestion in both dimensions. On the 

supply side, the street network determines the 

number of lane-miles in a given area whereas, 

on the demand side, different types of land-uses 

will cause variation in travel behaviour (such as 

travel frequency, length and mode choice) 

which in turn influences the level of congestion 

(Ewing & Cervero, 2017). A sizeable number of 

studies have investigated the impact of density 

development (compact or sprawl) on vehicle-

miles traveled (VMT), traffic volume (e.g. annual 

total traffic volume, and volume to capacity 

ratio), throughput (e.g. vehicles per hour, and 

average daily traffic per lane), travel time and 

speed, travel delay, and congestion indices 

(e.g. travel time index and roadway congestion 

index) (Cervero, 2013; Engelfriet, 2015; Ewing, et 

al., 2014; Ewing, et al., 2018). However, these 

studies have reported mixed links between 

density and traffic congestion measures. 

In response to the new urbanism and compact 

city concepts, developments with diverse uses 

are strongly thought to maintain sustainability 

and reduce car dependency (Kusumastuti & 

Nicholson, 2017). There is relatively strong and 

significant empirical evidence that diversity 

reduces the individual VMT (Cervero, 2013; 

Geyer & Quin, 2019; Spears, Houston, & Boarnet, 

2013). A balance between jobs and housing 

might reduce the length of commute trips thus 

reducing traffic congestion and air pollution. 

Scholars have been arguing that the reasons for 

the continued lengthening of commuting times 

and the marked deterioration of traffic 

conditions are the results of the increasing job 

and housing imbalance in many metropolitan 

areas (Niedzielski, O'Kelly, & Boschmann, 2015; 

Zhang et al., 2017). A community is considered 

balanced when residential and employment 

distributions are approximately equal 

(Jiangping, Chun, Xiaojian, Wei, & Peng, 2014; 

Masoumi et al., 2018; J. Zhou & Long, 2014).  

Areas with diverse uses are found to significantly 

increase slow modes shares, increase walk 

mode choice for work trips (Ton, et al., 2019) 

and non-work trips (W. Zhou & Li, 2016). The 

proximity of commercial centers to the 

residence location has a strong impact on 

increasing the walk mode share for non-work 

trips (Alqhatani, Setunge, & Mirodpour, 2014). 

Regarding public transport (transit), similarly, 

empirical evidence is found in the literature 

about the positive impact of the land-use 

mixture in promoting the frequency and mode 

share of public transport. Numerous scholarly 

efforts have observed that walking distance 

and walking time are critical factors in 

determining mode choice (for example 

whether to use public transport or not) (Durand 

et al., 2016; Ewing & Cervero, 2010; Grisé, Wasfi, 

Ross, & El-Geneidy, 2019). A plethora of studies 

has investigated whether urban design increase 

or reduce traffic congestion (Ewing & Cervero, 

2010). Household VMT could be significantly 

reduced with an increase in bicycle lane 

density or with an increase in intersection 

density (Litman, 2012). In contrast, residential 

areas with a high proportion of intersections are 

empirically found to provide pedestrian-friendly 

land-uses. These areas significantly increase the 

active transport trip frequency and increase the 

probability of the walk mode choice for work 

and other trips alike  

Another body of research investigated the 

impact of destination accessibility on traffic 

congestion (Ewing & Cervero, 2010; Hasibuan, 

et al., 2014; Suzuki, et al., 2013). A development 

toward a more sustainable transport system (as 

in increasing walking, cycling and public 

transport, and decreasing car-use) has been 

regarded as an important aim in the field of 

transportation research in the last decades due 

to an array of reasons, including environmental 

issues and congestion. Therefore, the objective 

of this literature review is to present current issues 

surrounding the interaction between land-use 

and traffic congestion. For this purpose, a 

systematic literature review published from 2010 

to 2020 is carried out. A systematic literature 

review was chosen due to its transparent and 

replicable characteristics, and its identification 

of research gaps and occurrence for further 

investigation. This review analyses the literature 

from a descriptive standpoint, to assess 

advancement and emphasize the areas of 

further research required. Thus, this study aims to 

answer the question: what sort of a relationship 
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exists between land-use and traffic congestion? 

For this purpose, the present review is organized 

as follows: Section 2 presents the methodology 

followed by Section 3 which presents the results 

of the investigation. Section 4 presents the 

discussion of the topic, section 5 presents the 

research gap, section 6 presents limitations and 

future research and finally, Section 7 presents a 

brief conclusion. 

 

2. Methodology 

To provide a vigorous review of the literature we 

performed a systematic review on the 

relationship between land-use and traffic 

congestion. The inclusion criteria were (i) 

publications indexed in Elsevier, ScienceDirect 

and JSTOR databases, (ii) publication date 

between 2010 and 2020 (iii) written in English, 

and (iv) particular search terms covered. 

Editorial material, books, or book chapters, 

technical reviews were excluded from our 

research. We employed the Systematic Review 

Data Repository (SRDR), a cutting-edge tool for 

extraction, administration and inspection of 

data for our systematic review. Gathering and 

analysing publicly accessible literature we 

required no institutional ethics approval before 

initiating our research. During the period August 

2019 we conducted a quantitative literature 

review of Elsevier, ScienceDirect, and JSTOR 

databases, with search terms including “land-

use” and “traffic congestion” Out of 436 papers 

found, dated from 2010 to 2020, only 45 articles 

met the eligibility criteria. These articles were 

analysed and classified according to different 

categories based on their characteristics. 

Descriptive analysis was adopted and it 

included the geographical framework and 

research methodologies being used. Fig 1 

depicts the sequence of steps undertaken for 

this research methodology.  

 
Figure 1. The sequence of steps taken for this research methodology. 

 

3. Results 

The results comprise of descriptive analysis of 

the 45 articles. The descriptive analysis consists 

in identifying and classifying the articles by 

geographical framework and analysis of 

research methodology.  

3.1 Analysis of articles by the geographical 

framework 

Table 1 shows the geographical framework of 

articles used to analyse the interaction of land-

use and traffic congestion.  
Table 1. Distribution of articles by the geographical 

framework. 

Geographical Framework  Total 

Africa 1 

America 20 

Asia 11 

Australia 4 

Europe 9 

 

The geographical distribution shows that the 

American continent dominates research on 

land-use and traffic congestion. For instance, 

Wang (2010) used a multi-dimensional 

approach to measure the impact of land-use 

and traffic congestion in Florida. Kuzmyak 

(2012) performed a detailed analysis of the 

relationships between higher-density land-use 

and traffic conditions in four Phoenix 

transportation corridors in the United States. 

Using aggregated commute data from the 

American Community Survey, Gordon and Lee 

found that job dispersion, rather than just density 

or population dispersion is the critical factor for 

congestion and travel time. Ewing, Keith, et al. 

(2018) conducted a study in the United States 

and found that compact, mixed-use 

development is inherently more efficient and 

sustainable, using less land and reducing 
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private vehicle use rates by bringing people 

and activities closer together, and also 

providing densities that are capable of 

supporting walking and effective transit 

services. Adetunji (2020) stated that as 

population increase, the number of 

automobiles, tricycles, and motorcycle also 

increase. 

Some notable studies conducted in Asia 

include a study conducted by Patel, Kheni, 

Patel, Patel, and Chauhan (2019) who 

evaluated traffic congestion using a 

comparative land-use pattern in Surat, India, 

and found that land-use impacts the 

movement of traffic. Zhang et al. (2017) 

proposed a new method to describe, compare, 

and classify the traffic congestion points in 

Beijing, China, using the online map data and 

further revealed the relationship between traffic 

congestion and land-use. Shubho and Neema 

observed that careless unplanned 

development of land-uses in Dhaka, 

Bangladesh has resulted in perpetual traffic 

congestion along with pollution, thereby 

aggravating its sustainability. Mukherjee et al. 

(2014) carried a study to determine the effects 

of heterogeneity in land-use distribution on 

traffic congestion in rapidly urbanising Ranchi 

City, capital of Jharkhand state, India and 

found that there is a positive relationship 

between heterogeneity in land-use distribution 

and traffic congestion. There is a paucity of 

studies on the research topic in the African 

continent. The only study obtained from the 

search was a study by Oduwaye, Alade, and 

Adekunle (2011) who surveyed the land-use 

and pattern along the Lagos-Badagry corridor, 

in the Lagos metropolis, Nigeria.  

 

3.2 Analysis of Research Methodologies 

This sub-section presents a comprehensive 

analysis of the methodologies that were used to 

uncover the relationship between land-use and 

traffic congestion. Although a consensus has 

been reached on the interaction of land-use 

and traffic congestion, the magnitude and 

significance of a relationship between the two 

are still unclear suggesting that there might be 

inconsistencies in the methods used to analyse 

this topic. The differences in conceptual models 

in previous studies are likely to generate 

contradictory results. For instance, land-use is 

measured in different ways (Newman & 

Kenworthy, 2015) and so is congestion (Rao & 

Rao, 2012).  Ewing, et al., (2018) assert that no 

one has yet determined, using credible land-

use metrics and credible congestion data, the 

net effect of those countervailing forces on 

area-wide congestion. Cutsinger et al., (2010) 

points that there are eight dimensions of the 

metropolitan structure, namely: density, 

continuity, concentration, clustering, centrality, 

nuclearity, mixed uses, and proximity.  

Ewing et al. (2014) used the 

compactness/sprawl index metrics 

methodology to measure sprawl in 162 U.S 

urbanised areas. Following the same logic, 

Sarzynski, Galster, and Stack (2014) explored the 

multi-dimensional variations and changes in U.S. 

metropolitan land-use patterns during the 

1990s. Jaeger and Schwick (2014) have 

conducted analyses extending the time 

considerably. They developed a Weighted 

Urban Proliferation (WUP) metric to assess urban 

sprawl in Switzerland and present for the first 

time quantitative figures about the 

development of sprawl for an entire country 

over a time of more than a century. Their 

method is suitable for studying changes in 

regional sprawl patterns over time and offers 

valuable tools for analysing the changing 

nature of sprawl and urban development 

historically. European Environmental Agency 

used urban permeation (UP) and WUP as sprawl 

metrics for all European countries. Fuladlu (2019)  

that urban sprawl does not promote auto-

dependency.  

Cutsinger et al., (2010) used a multidimensional 

conceptualization of land-use to prove to be an 

important improvement. Cervero (2013) 

conducted a cross-sectional study design with 

Structural Equation Modelling (SEM). Using 

compactness/sprawl metrics they found that an 

increase in compactness reduces the amount 

of driving people to do, but also concentrates 

the driving in smaller areas. Using data from 45 

county-level urban areas of 2007 in the State of 

Florida, Wang (2010) measured 12 indices of 

land-use and 3 measures of traffic congestion, 

grouping them into 5 distinct factors and 

conducting bivariate analysis between 

variables. Kuzmyak (2012) used the volume to 

capacity ratio (V/C ratio) to measure 

congestion and density, diversity, and 

destinations to measure land-use.  

In light of the articles reviewed, it clear that 

there is a lack of consensus on the credible 

variables, congestion data used, population 

size, and consideration for reverse causation 

and time-lags. This lack of consensus suggests 
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that further refinement of the models may be 

necessary, paying special attention to these 

methodological issues.  

  

4. Discussions 

This study conducts a literature review of articles 

on land-use and traffic congestion, published 

from 2010 to 2020, in Elsevier, ScienceDirect, 

and JSTOR databases. This research investigates 

the available literature under several 

constraints: Time period, English language, 

three database sources, research and literature 

articles only with different variants on search 

keywords, and land-use and traffic congestion 

emphasis. Furthermore, this research classifies 

the extracted articles under different 

approaches: Distribution of articles by the 

geographical framework and research 

methodology, and tools and techniques used 

for analysis. The results of these classifications 

have facilitated the discussion on the current 

status and progress on traffic congestion and 

land-use. Therefore, the key findings will be 

discussed, followed by the research gaps and 

future research opportunities. 

Policymakers, including transport planners and 

transport engineers, have become increasingly 

aware and interested in understanding the 

interaction between land-use and traffic 

congestion. However, there is a paucity of 

research on the research topic in developing 

countries. Out of 45 articles used for this study, 

the American continent had 44%, followed by 

Asia (26%), Europe (21%), and Australia (8%) 

whereas African had less than 1% of the articles. 

The study also revealed that the United States 

has been the major contributor to land-use and 

traffic congestion articles, followed by China, 

Bangladesh, Europe, and Nigeria. The study 

revealed that linear regression is the most used 

technique (21 articles) followed by correlation 

analysis (17 articles) and the least used 

approach is Structural Equation Modelling (SEM) 

(7 articles), Ewing, Tian, and Lyons (2017) used a 

cross-sectional study, regression analysis along 

with Structural Equation Modelling. Kuzmyak 

(2012) developed a set of regression models to 

quantify the effects of key land-use variables on 

household vehicle ownership and VMT, 

illustrating the mitigating effects of higher 

density, better mix, and better transit 

accessibility.  

Density is the most commonly used measure of 

land-use. From the articles used, 87% used 

density, design, and diversity concerning traffic 

congestion. Wang (2010) adapted the multi-

dimensional approach to measure land-use 

and traffic congestion. He obtained data 

obtained from 45 county-level urban areas as of 

2007 in the State of Florida. In the conceptual 

model, he developed three (3) congestion 

indicators – Roadway Capacity Index (RCI), 

Travel Time Index, and delay per capita, which 

were correlated with twelve (12) land-use 

measures, grouping urban form indices into 5 

distinct factors, and conducting bivariate 

analyses between variables. Zhang et al. (2017) 

used linear regression analysis to determine the 

influence of the high proportion of commercial 

land-use on traffic congestion. The findings 

show that there are studies on land-use and 

traffic congestion in developing countries 

particularly in Africa are scarce. Furthermore, 

the study findings show that there are 

inconsistencies in the methods that were used 

to analyze the topic. 

 

5. The Research Gaps 

The current body of knowledge lacks empirical 

insights into the interaction between land-use 

and traffic congestion in developing countries. 

There has been inadequate attention to and 

discussion on how land-use influences traffic 

congestion in developing countries. However, a 

great amount of literature-based evidence on 

the research topic is abundant in developed 

countries but findings from these studies have 

been refuted based on methodological 

concerns. For instance, a sizeable number of 

scholars have focused on how density 

influences traffic congestion but the influence 

of other measures of land-use (such as diversity, 

design, destination accessibility, and distance 

to transit) on traffic congestion is scarce. 

Besides, previous studies have used basic 

measures of traffic congestion and obtained 

varying results. For example, Kuzmyak (2012) 

used volume capacity (V/C ratio) and found 

that that there was considerably less congestion 

despite densities that were many times higher in 

four Phoenix transportation corridors in the 

United States of America while Zhang et al. 

(2017) used commute time and found that a 

reasonable ratio of land-use could efficiently 

reduce traffic congestion. However, studies 

exploring the interaction between land-use and 

traffic congestion using a multi-dimensional 

approach are limited. Therefore, it is important 

to address the deficiencies exhibited by basic 
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measures through the use of a multi-

dimensional approach.  

 

6. Limitations and Future Research  

This sections present limitations and further 

research opportunities. The restriction of 

database access availability has limited the 

research and thus articles from other sources of 

primary importance on the interaction between 

land-use and traffic congestion could have 

been excluded from processing. The keywords 

used may not be all-inclusive. The review was 

carried out on 45 articles; therefore, the 

exploration of more articles could broaden the 

conceptualization and knowledge of empirical 

research, and issues currently addressed 

regarding land-use and traffic congestion. The 

land-use dimensions that influence traffic 

congestion have not been studied in the same 

magnitude particularly in developing countries. 

Besides, a plethora of research has not yet 

agreed on the proper methodology to use 

when examining the interaction between the 

two. Likewise, the current body of literature on 

the research topic can be criticised for a lack of 

insight into the aspects that make a good 

congestion measure. For example, commute 

time computes travel time across different 

travel modes; ADT/lane and commute time are 

averaged numbers across time and space 

while delay per capita is limited to peak hours 

and only for arterial and freeways. Therefore, 

research on the interaction between land-use 

and traffic congestion must evolve from these 

basic indicators and use multi-dimensional 

measures. Moreover, by increasing the number 

of articles, more specific topics can be 

analysed and trends can be identified with 

greater precision. Furthermore, there is a need 

to segregate empirical research for developed 

and developing countries due to intrinsic 

differences that may result in distinctive findings.  

  

7. Conclusions 

Research on the interaction between land-use 

and traffic congestion in developing 

economies has begun and advanced in the last 

two decades, however it is still in its infancy 

when compared to research in developed 

countries. This study attempted to enrich the 

knowledge of the research field by carrying out 

a literature review of articles available on 

specific databases in the last decade. The 

undertaken different approaches classification 

and analysis of the selected papers helped to 

provide and discuss outcomes on current 

research status. Although a consensus has been 

reached on the interaction of land-use and 

traffic congestion, the magnitude and 

significance of a relationship between the two 

are still unclear thus a critical knowledge gap 

that needs to be filled. The ongoing debate with 

regards to the significance of the relationship is 

intensified by inconsistencies in methodological 

approaches, lack of multi-dimensional 

measures for both land-use and traffic 

congestion. Further research can be directed 

toward addressing these issues. It is also 

recommended to conduct a study on the topic 

in developing countries as far less is known on 

this subject.  
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