
Open Access 

Advances in Environmental and 

Engineering Research 

 

 

 

©  2022 by the author. This is an open access article distributed under the 
conditions of the Creative Commons by Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium or format, 
provided the original work is correctly cited. 

 

Review 

The Role of Land Use Planning in Urban Transport to Mitigate Climate 
Change: A Literature Review 

Tom Deweerdt 1, †, *, Anais Fabre 2, † 

1. University of Queensland, School of Earth and Environmental Sciences, 1, St Lucia QLD 4067, 

Brisbane, Australia; E-Mail: t.deweerdt@uqconnect.edu.au  

2. Griffith University 2, 170 Kessels Rd, Nathan QLD 4111, Brisbane, Australia; E-Mail: 

anais.fabre@griffithuni.edu.au  

† These authors contributed equally to this work.  

* Correspondence: Tom Deweerdt; E-Mail: t.deweerdt@uqconnect.edu.au  

Academic Editor: Zed Rengel 

Special Issue: Energy – Urban Planning and Sustainable Development 

Adv Environ Eng Res 

2022, volume 3, issue 3  

doi:10.21926/aeer.2203033 

Received: May 13, 2022 

Accepted: August 23, 2022 

Published: August 26, 2022 

Abstract 

With the growing urbanisation phenomenon, ambitious policy interventions are needed to 

limit transport-related greenhouse gas emissions in urban areas. Cities are a predominant 

source of pollution, with urban transport contributing significantly to emissions. To address 

climate change, decision-makers must implement appropriate and effective mitigation 

instruments. This literature review focuses on the different approaches and supporting 

measures of urban transport land-use planning, such as mixed-used zoning plans and the 

compact city approach. These solutions can increase the modal shift towards zero emissions 

transport options. They can also reduce reliance on private vehicles and bring co-benefits and 

positive externalities to urban residents. Many barriers exist for policymakers, such as 

financial limitations or institutional immobility. Nevertheless, innovative approaches such as 

Artificial Intelligence and Mobility-as-a-service provide new perspectives for policymakers and 

can be helpful in the fight against climate change. 
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1. Introduction 

Early literature focused only on the economic effects of transport systems in urban areas. But 

starting from the second half of the 20th century, along with the exponential development of 

transport in cities, the overall angle of analysis shifted, and researchers began to assess transport’s 

environmental impacts [1]. 

Transport contributes almost a quarter of global greenhouse gas (GHG) emissions today [2]. The 

sector is indeed a significant source of air pollution by releasing particulate matter (PM), nitrogen 

dioxide (NO2) and carbon dioxide (CO2) [2]. Air pollution harms the population’s health and quality 

of life, especially in cities. In addition, CO2 creates urban heat island effects and contributes to global 

warming [1]. Noise pollution from road traffic, railways, air traffic, and raw material depletion are 

other adverse environmental consequences of transport. Lastly, due to land-use change, transport 

infrastructure transforms the urban landscape by strengthening sprawl and reducing the number of 

natural areas, affecting animals and plants [3].  

A plethora of strategies can be implemented to mitigate these emissions. First, commuters can 

be encouraged to shift toward low-emission transport alternatives, with walking, biking, and public 

transport at the top of the transport hierarchy (Figure 1). Table 1 outlines the main pros and cons 

of each low or zero-emission transport option.  

 

Figure 1 Transport priorities in more sustainable cities [4].  

Table 1 Advantages and disadvantages of sustainable alternative modes of transport [4].  

Walking 
Advantages Free, quiet, non-polluting, provides exercise. 

Disadvantages Impracticable for long distances. 

Bicycling Advantages 
Affordable, quiet, non-polluting, provides exercise, requires little 

parking space. 
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Disadvantages 

Impracticable for long distances, little to no protection from 

accidents and bad weather, bike lanes and secure bike storage are 

not widespread yet. 

Buses 
Advantages Reduce car use and air pollution. 

Disadvantages Can get caught in traffic and add to noise and pollution. 

Mass-

transit rail 

systems 

Advantages 
Use less energy, produce less pollution than cars, use less land than 

roads and parking lots, and cause fewer car accidents. 

Disadvantages 
Expensive to build and maintain, cost-effective only in densely 

populated areas. 

Rapid-rail 

systems 

Advantages 

Much more energy-efficient per rider and produce less air pollution 

than cars and planes can reduce the need for air travel, cars, roads, 

and parking areas. 

Disadvantages 
Expensive to run and maintain, causes noise and vibration for nearby 

residents. 

The main objective of this strategy is to strengthen the use of these low to zero-emission 

transport options to reduce commuters’ reliance on private motorised vehicles. Private motorised 

vehicles are the world’s largest source of outdoor air pollution, produce more than 70% of the 

overall emissions from the transport field and exacerbate urban sprawl [3, 4].  

The second mitigation strategy to reduce urban emissions is to switch private motorised vehicles 

to low-emission power sources, such as biofuels, natural gas and electricity. Biofuels and natural gas 

are a source of clean energy, but their initial production is energy-intensive [5-8]. Electric vehicles 

appear to be a viable solution as no emission is emitted when the electric car runs. But indirect 

pollution is emitted during production processes, notably through batteries that produce toxic 

fumes [8, 9]. 

Lastly, encouraging the reduction of the number of trips can be an effective solution. This 

involves a transformation of the urban landscape into compact urban zones to reduce the need for 

travel. To this extent, effective and appropriate instruments, such as land-use planning, can be 

implemented to transform urban development in a sustainable, low-carbon and resilient way. 

Land-use planning is a regulatory instrument that determines the activities undertaken in 

different locations within a planned area. Once a land-use plan is implemented, public authorities 

can control the uses of specific parcels of land by legal and economic methods [4]. Transport and 

land use are closely related as land use planning activities determine access to transport 

infrastructure and affect travel demand [10]. To this extent, land-use planning can help counter 

increasing traffic and urban sprawl and offset emissions. 

This paper first describes the findings of the international literature on the role of land-use 

planning in mitigating emissions in the transport sector and the instruments that can be used to 

achieve this, such as transport modelling, transport-oriented developments (TOD) or zoning. The 

paper argues the necessity to implement these land use planning instruments through a polycentric 

governance approach and following the compact city concept to achieve transport decarbonisation 

targets effectively. Based on these findings, the paper then discusses the barriers policymakers can 

face and innovative approaches for land transport planning, such as Artificial Intelligence and 
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Mobility-as-a-service. This review then provides recommendations for future improvements and 

further research. 

2. Materials and Methods 

This section details the methods used during the research process, including the research 

problem this study intends to address, how the data was collected, the research strategy, and the 

significance of the study. 

2.1 Statement of the Research Problem 

Urban transport systems must be decarbonised as they significantly contribute to greenhouse 

gas emissions. The issue needs can be mitigated through urban land-use planning and 

environmental policymaking. 

2.2 Statement of the Research Questions 

This paper intends to address the following research questions: 

- What is the role of land-use planning in limiting greenhouse gas emissions from urban 

transport systems? What are the main enabling instruments? 

2.3 Data Collection 

The research was conducted in Paris from April to June 2021 and in Brisbane from May to June 

2022. The data collection stage involved a search of the research literature using the following 

parameters. The platforms used were Scopus and Google Scholar, with a date range from 2011 to 

2022, and with the following key terms: ‘transport’, ‘mitigation’, ‘transport planning’, ‘emissions’, 

‘land-use planning’, ‘mixed-used’, ‘zoning’, ‘smart-growth’, ‘transit-oriented development’, 

‘transport modelling’, ‘governance’, ‘ICTs’, ‘green infrastructure’, and ‘artificial intelligence’. The 

research is conducted primarily using peer-reviewed journal articles and international reports, such 

as the Global Environment Outlook (GEO) 6 of the United Nations Environment Programme. 

Fifty-one articles were identified during the research process. Materials included in the study and 

evaluated for eligibility included the transport of people within urban areas, such as mass-transit 

systems and public transport, road transport, walking and bicycling. Transport of goods, water, and 

air, such as ships and planes, were removed from the data collection process. After this screening 

process, 38 articles were selected for analysis. Their content was analysed against the following 

themes: land-use planning instruments in the transport sector and their potential effects on 

mitigating urban emissions, the policy framework for sustainable land transport planning, the 

obstacles/barriers encountered, and innovative approaches. 

2.4 Research Strategy  

This paper is a systematic review of the international literature on urban land-use planning in the 

transport sector. It aims to use cities as a research scope to study transport management and show 

how sustainable urban planning and land-use management are essential to offset emissions in this 

sector.  
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The main goals of this review are the following: 

- Find practical and appropriate mitigation instruments in urban transport systems through 

land use, 

- Confront these instruments with real-world constraints to find the most reliable solutions and, 

- Outline debates, controversies, and gaps in knowledge. 

To address the research questions, the data analysis used sustainability's triple bottom line 

approach (i.e., across social, economic, and environmental dimensions). The analytical framework 

involved a comprehensive approach between transport, urban development, and climate change. 

Key drivers and conditions for a more sustainable transport future were identified, including travel 

behaviour, social and spatial organisation, urban design, and technological change. 

This review provides guidelines for mitigation actions in urban transport planning. It can be 

relevant for any stakeholder interested in finding opportunities and planning instruments to 

decarbonise urban transport systems through land use.  

3. Results 

3.1 The Critical Role of Urban Land Use Planning in the Transport Sector 

Many studies focused on the effects of land-use change from a physical, geographical or 

geochemical perspective. But the literature is scarcer regarding the impacts of land-use change on 

urban activities and emissions [11].  

Land use planning determines the spatial distribution and densities of infrastructure, including 

transport infrastructure, directly affecting the urban form and travel demand. Travel demand 

includes residents' origin, destination, and choice of travel and impacts transport-related GHG 

emissions [11, 12]. The literature has a consensus that land-use planning is closely related to 

transport systems and can reduce transport-related urban emissions [11]. 

By promoting the efficient use of space, land-use planning can decrease travel distances and 

encourage more sustainable transport options [4, 12, 13]. Achieving this would reduce car 

dependency and traffic congestion and mitigate urban sprawl [4]. For example, reallocating road 

space with dedicated bus lanes would help achieve these outcomes by facilitating the use of public 

transport [6, 14, 15]. 

Land-use planning strategies supporting sustainable urban transport can provide co-benefits to 

residents, create new economic opportunities, and enhance their attractiveness. Indeed, improved 

transport infrastructure through better access to public transport socially benefits the most 

disadvantaged social groups. Fostering their mobility will give them more accessible access to 

employment, markets, and essential facilities such as schools and hospitals [14]. In addition, 

integrating more cycling and walking zones within cities will also positively affect health through 

increased physical activity [16].  

3.2 Implementation Framework 

3.2.1 The Compact City Approaches 

The primary desired outcome of urban transport land-use planning is to develop compact urban 

areas. Compact cities are often privileged within urban planning perspectives in terms of 
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sustainability, because of their more substantial reliance on walking, cycling and mass transit 

transport options, due to the increased proximity of urban facilities [17]. By increasing urban density, 

the literature argues that the compact city approach through land use contributes to a better urban 

quality of life and environmental/health improvements. These improvements result from a reduced 

need for travel, including long-distance trips, higher use of low to zero-emission transport options, 

such as walking, cycling, or public transport and improved use of urban resources [11]. 

For example, with a population density of 20,515 people per square kilometre, Paris (France) is 

a compact city [18]. In contrast, Brisbane (Australia) is a much more spread-out city, with an area 

150 times larger than Paris and a population density of 346 people per square kilometre, 59 times 

less than Paris [18, 19]. The level of car use is higher in Brisbane, accounting for 85% of daily trips, 

whereas only 14.6% of the population uses a car daily in Paris [20, 21]. Furthermore, 67% of the 

Parisian population uses public transport, while this rate is only 8% in Brisbane [20, 21]. This 

comparison showed that compact cities are more prone to high use of low-emission transport 

options, such as public transport, and have lower dependence on cars.  

3.2.2 Mixed-Used Zoning Plans  

Several instruments can be used to manage land use in more compact urban areas. One of the 

critical instruments is called zoning. Zoning plans create mixed-use activities/developments 

(commercial, residential, commercial, and recreational) around a delimited urban area [4]. This 

approach aims to create neighbourhoods with a wide range of different facilities that are easily 

accessible so that the need to travel long-distance is considerably reduced [13]. 

Zoning instruments are used to delimit the extent of the urban footprint of a town by controlling 

growth and protecting areas from certain types of development, as well as to identify areas for 

future expansion or redevelopment. The desired outcomes are to create more compact urban areas 

to reduce traffic and car dependency, discourage urban sprawl, and enhance the city’s 

attractiveness [4]. Traffic congestion issues are mitigated thanks to urban activities through closer 

travel distances, encouraging the gradual replacement of motorised trips with walking, cycling or 

public transport [11]. However, mixed-use zoning plans can only be implemented effectively if the 

city provides an efficient public transport system and appropriate fiscal and regulatory instruments 

[13]. 

For example, the city of Portland (United States) is widely recognised as a best practice model 

for comprehensive smart growth policies, including mixed-used zoning plans. Since the 1970s, the 

metropolitan planning organisation (MPO) called Metro has implemented a plethora of planning 

tools to prevent urban sprawl by clustering urban development near mass transit hubs, encouraging 

the creation of commercial facilities in residential areas and promoting walking and cycling activities 

[4, 22]. 

3.2.3 Transit-Oriented Developments 

In the same logic applied to transport, transit-oriented developments (TODs) are essential 

planning tools to increase urban density around significant transport hubs. Through urban renewal 

and land-use change, TODs aim to cluster population and centralise employment around major 

public transport stations. TODs also work toward transforming transport infrastructure to make 

public transport networks more efficient, polycentric and multi-destination [23, 24]. For example, 
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over the last 60 years in Stockholm, the city has become a multi-centred metropolis with a shallow 

level of car dependency, thanks to the concentration of most new urban developments into high-

density clusters around rail stations [13]. 

3.2.4 Transport Modelling 

Increasing urban density and encouraging a modal shift toward low-emission transport options 

are the main goals of land use plans to mitigate urban emissions within transport systems. Achieving 

this goal involves a combination of technical expertise, robust institutions, and appropriate policies. 

In this context, transport models help simplify these complexities and give a clear understanding 

of the possible implications of such changes. Indeed, by showing different aspects of the urban 

system, transport models assist decision-making by providing national and local leaders with 

additional information on land use planning options for transport, allowing experimentation with 

different policies and providing internal perspectives [25]. The integration of transport models is 

therefore essential to plan, assess and communicate urban strategies to achieve mitigation targets. 

Transport modelling contributes significantly to identifying the optimal mitigation strategy by 

providing valuable information to decision-makers through simulation processes [25]. 

To this extent, land-use planning strategies can be integrated into transport models and are often 

combined with other features, such as transport costs, infrastructure renewal, socio-economic 

characteristics, environmental outcomes, and technology and behaviour scenarios to analyse their 

interrelationship [25-27]. For example, a transport model called the Ruhrgebiet model was created 

to model a transition from fossil fuels to renewable energy in the Ruhr area in Germany, one of the 

largest urban agglomerations in Europe (Figure 2). This model analysed the interrelationship 

between population, employment, land use, and transport [25] (Figure 2). The methodology used 

was the IRPUD model, initially developed by the Institute of Spatial Planning at the University of 

Dortmund [28]. 
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Figure 2 Conceptual decision of the IRPUD model showing linkages between population, 

employment, land-use, and transport via a series of markets [25].  

3.3 Policy Effectiveness Assessment 

This section details policymakers’ role in implementing land use for transport planning. The 

instruments discussed in the previous section, such as mixed-use zoning plans and TODs, would lead 

to ineffective results in terms of transport decarbonisation if they are not implemented in a robust 

policy framework. Governments must actively push their policies and direct land-use changes 

towards a modal shift towards compact urban areas and low-emission transport options [17]. To 

achieve policy effectiveness, key governance requirements must be followed by policymakers. 

Policymakers should adopt polycentric governance by integrating stakeholders at all levels in the 

implementation process [29]. For instance, this can be made through public-private partnerships 

[30]. Indeed, many professions have a role to play in the implementation process; this can include 

engineers, planners, local authorities and agencies, research institutions, businesses -including car 

industries-, non-governmental organisations, and local communities [29]. The main challenge for 

policymakers is coordinating their competing interests as the different professions approach climate 

change mitigation strategies differently. For instance, transport planners and researchers would 

emphasise local processes, such as mobility management and urban renewal. In contrast, 

businesses would provide more weight to economic measures such as costs and benefits [31]. 

To achieve polycentric governance, participatory methods are also relevant instruments to use 

by policymakers to reach policy effectiveness [30]. For example, developing surveys to know the 

preferred transport option of residents could be valuable and would allow a sustainable transport 

planning transition corresponding to residents' expectations [25]. Consultation programs with local 
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communities to discuss future projects and scenarios help social acceptance of transport policies as 

a broader range of stakeholders are involved in the implementation process [14, 32]. For example, 

for building new green bridges in Brisbane (Australia), involving land-use change and urban 

infrastructure renewal to separate cycle and pedestrian paths from the main roads, consultation 

programs have been engaged with the community at the early planning stages of the bridges. This 

allowed policymakers to know which construction projects are more likely to be accepted or 

rejected by local communities [33]. 

Building scenarios are also beneficial for assessing the optimal land transport planning strategy 

for mitigating urban emissions and identifying appropriate policy alternatives. For example, Reisi et 

al. (2016) [10] developed three urban planning scenarios for Melbourne in 2030 based on compact 

to sprawled urban development patterns. Each scenario was then evaluated on its performance on 

transport sustainability through environmental, social and economic indicators. The results showed 

that a higher population density, additional pedestrian areas and improvements in public transport 

infrastructure would increase the transport sustainability index [10]. This example showed that 

policy and planning scenarios would help provide guidelines and better insights on the potential 

implications of specific land-use changes on emissions and sustainability.  

4. Discussion 

4.1 The Main Barriers Faced by Policymakers 

Despite a broad range of planning instruments able to change the urban configuration to 

decarbonise transport systems, there are substantial barriers policymakers can face during the 

implementation process. 

Many uncertainties within the transport field can, indeed, affect the effectiveness of transport 

policies. A lack of data, such as traffic congestion costs or the configuration of the residents’ travel 

behaviour on a selected spatial scale, can lead to incomplete transport projection models or 

inadequate land-use policies [10]. Conducting appropriate network design studies can therefore be 

a challenge for policymakers. Lack of reliable data can lead to overestimation of transport demand 

or underestimation of transport capacity and, as a result, to the provision of inadequate transport 

supply [34]. For example, investments in public transport infrastructure in a given urban area are 

not automatically guaranteed to compete sufficiently with private motorised vehicle use to achieve 

positive emissions outcomes [24].  

A lack of time and financial and institutional resources will also jeopardise the expected results 

[35]. Policymakers must carefully select cost-effective urban development projects and use a 

dynamic approach to transport planning, considering all the factors determining the chosen spatial 

location. These factors include the distribution of infrastructure and land use patterns, employment 

concentration and residential density, and their interactions in terms of traffic patterns [34]. 

Land-use change also involves a transformation of travel costs and accessibility. Improved 

accessibilities lead to changes in the population's spatial distribution and employment, affecting 

travel demand over time [34]. This transformation will achieve positive results in terms of emissions 

if urban density and the provision of low-emission travel options are increased. 

However, additional issues such as increased spatial inequity among residents can occur. For 

instance, more compact urban areas and cities with higher environmental quality can boost real 
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estate demand and make housing less affordable [36]. Consequently, low- and middle-income 

households will have longer distance trips than high-income households [37]. 

Lastly, a key challenge for governments in implementing transformative change in cities is to 

reach social acceptance, meaning that their transport policies are supported by communities and 

all other levels of society. Unsupported urban development projects can be a barrier to change. For 

example, in Paris, restrictive car access has been implemented in the city with the closure of the 

riverside lanes for cars along the Seine River in 2016 to encourage the reduction of car use. This 

measure has sparked debate and met with resistance, mainly from car users, taxi drivers, and 

political opposition. Their main arguments were the increase in traffic congestion, the lack of 

complementary policies to palliate the rebound effects of this closure, and the absence of the 

expected results to reduce air pollution [38]. 

These barriers to a successful implementation framework demonstrate that a sound strategy 

must support transport planning policies involving land-use change. This includes considering all 

indicators of the urban area and allocating sufficient resources to achieve decarbonisation 

objectives. To this extent, it may be worthwhile to have innovative approaches to mitigation 

strategies. 

4.2 Innovative Approaches 

This section discusses the role of innovative technologies in land transport planning. Artificial 

intelligence and Information and Communication Technologies (ICTs) appear promising land use 

planning strategies in urban transport systems. Implementing these emerging techniques could lead 

to more effective results in optimising land use patterns and, therefore, facilitating the sustainable 

transition of transport systems. 

Artificial intelligence (AI) is an area of computer science using algorithms to perform like human 

brains [39]. Its application in transport systems requires a good understanding of the 

interrelationships between the data produced by the algorithms, land-use characteristics and 

transport variables [40]. The advantage of using AI in land use and transport models is its capacity 

to respond to the difficulties of traditional computational techniques to clarify complex issues, such 

as transport users’ behaviour or travel patterns projection scenarios. Addressing these issues would 

assist decision-making by allowing more precise insights into the optimal methods to adopt in 

transport planning to address limited transport supply and increasing travel demand, as well as their 

impacts on the environment and GHG emissions [40, 41]. AI also allows rapid improvements in 

easing traffic congestion, providing more reliable information on travel times, and improving the 

overall results of transport models [40]. 

Several AI methods can be used for land transport planning, such as the genetic algorithm and 

simulated annealing. The genetic algorithm uses “fitness assessment” and “population reassembly” 

to address complex optimisation issues in urban design networks. The purpose is to minimise travel 

times and the number of transfers of transport users to optimise urban commuting [42]. Simulated 

annealing uses simulation processes to compare a combination of commuter transport solutions 

with given probabilities on associated results [41]. 

Another emerging approach in land transport planning strategies is Mobility-as-a-Service (MaaS). 

Some components of the MaaS approach propose digital online platforms by providing personalised 

multimodal travel planning, smart ticketing, real-time information services, booking systems and 
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mobility packages for transport users [43, 44]. In contrast with AI, MaaS methods do not use 

projection scenarios and transport models to influence land-use patterns but are directly related to 

transport users. 

The literature argues that innovative technologies effectively reduce car dependency, making 

public transport systems more efficient [45]. In this context, MaaS methods minimise travel delays 

and the number of cars on the roads, easing congestion and helping reduce air pollution and 

transport-related emissions. Indeed, more efficient transport systems through MaaS would leave 

additional available space from car traffic, and parking could be redistributed towards public 

transport and active mobility [43]. However, even if research on MaaS is growing, this approach still 

lacks a clear and universal definition today. In addition, the number of studies on the influence of 

MaaS on travel behaviour and urban configuration remains scarce [43]. 

5. Recommendations  

Due to the time needed to build the necessary infrastructures, land-use planning has a limited 

impact on reducing transport-related GHG emissions in the short term. However, in a long-term 

perspective, the effect will be the opposite, with the gradual replacement of private vehicle 

dependency with public transport and more sustainable transport options [13].  

But positive results will occur only if policymakers implement polycentric governance by 

combining all the instruments discussed in previous sections and coordinating the expertise and 

engagement of stakeholders at all levels. Polycentric governance should also be accompanied by 

education and communication programs to reach social acceptance and support from all spheres of 

society. This can be done through forums, workshops, information campaigns or regular releases 

available to the public from the early planning stage of new urban development projects or 

transport policies. These communication strategies must include the environmental and liveability 

benefits associated with the project. 

In addition, policymakers should not only design compact urban areas in the city centre, as it can 

create rebound effects by increasing travel demand from the suburbs to the inner city. Investments 

should also be made to implement TODs and mixed-use activities in the suburban areas to prevent 

spatial inequity among residents, reduce long-distance trips and improve the attractiveness of the 

suburbs. 

Further research should be undertaken on the impacts of emerging approaches on urban 

emissions and the built environment, such as integrating AI and ICTs into land transport planning 

strategies. AI approaches should not only be accessible to technical experts and engineers. Efforts 

to popularise artificial intelligence techniques among transport and land-use strategies should be 

implemented so that they are more accessible for planners and policymakers when an urban 

development project is underway. This would help mitigate the lack of data within transport models 

or projection scenarios and reduce the inefficiencies of dispersed policies. 

6. Conclusions 

Land-use planning plays a critical role in the transport sector. Its implementation mainly 

determines the urban form and configuration of city transport infrastructure and networks. Several 

key land-use planning instruments can be used for transport: transport models, mixed-use zoning 

plans and TODs. The appropriate use of these instruments can mitigate GHG emissions in urban 
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areas by increasing urban density, reducing travel distances, and encouraging a modal shift towards 

low to zero-emission transport options, such as public transport and active mobility. 

For successful results, these instruments should be implemented in a robust policy framework to 

achieve policy effectiveness. This includes polycentric governance (through, for example, 

participatory methods or public-private partnerships) and projection scenarios for transport design 

studies. New and innovative technologies can also be included in land transport projects for more 

dynamic transport planning approaches. This review argued that artificial intelligence approaches 

in transport models and MaaS methods for transport users are the cornerstones of innovative land-

use planning. 

However, many difficulties can be faced by policymakers in the implementation process. The first 

obstacles encountered are the lack of data, weak institutions and insufficient financial resources. 

Transport policies and urban development projects can also face reluctance for change from local 

communities or political opposition. All in all, in all cases, successful results in terms of emissions 

take time due to the time needed to create impactful land-use change and build the necessary 

infrastructure. Nevertheless, significant investments to accelerate the transition towards 

sustainable transport systems are required as the transport sector remains an important contributor 

to GHG emissions.  

Glossary of Terms, Abbreviation and Acronyms 

AI Artificial Intelligence 

CO Carbon monoxide 

CO2 Carbon dioxide 

EU European Union 

GEO Global Environment Outlook 

GHG Greenhouse gas 

ICTs Information and Communication Technologies 

IPCC Intergovernmental Panel on Climate Change 

HC Hydrocarbons 

MaaS Mobility-as-a-service 

PM Particulate matter 

NO2 Nitrogen dioxide 

NOx Nitrogen oxide 

TOD Transport-oriented developments 
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