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Abstract 

Increasing economic, social and spatial vulnerabilities and pressures due to 

incorporation of urban areas into the new global economy and opening the door 

to external pressures necessitate building resilient urban systems. The 

entrepreneurial logic in property markets decreases the opportunity for public 

concerns, and unequal power relations and the privatization of the state make 

proactive measures to unexpected crisis and hazards difficult. Moreover, 

increasing ecological vulnerabilities require connecting planning and science of 

ecology and enhancing ecological resilience of urban systems. 

Over the coming decades, the need to build capacity for greater resilience 

will require our cities to develop strategies for coping with the future shocks 

and stresses to our urban infrastructure systems associated with climate change. 

Our cites will also have to find ways to significantly reduce their dependence 

on oil and other fossil fuels - to find ways to become more self-sufficient and 

energy efficient in the face the economic realities of energy transition 

associated with energy scarcity (often now referred to as "peak oil"). In fact, an 

effective urban planning could play an important role in facilitating the 

development of a greater capacity for future resilience. 

Therefore the main debate in this paper is to survey and analyze the 

interrelations of efficiency and resiliency in urban transport system as well as 

developing roadmaps and principles for resilient urban transport system with a 

focus on energy consumption and its subsequent ecological impacts. This paper 

aims at developing a conceptual framework and principles for both resilient 

and energy efficient urban transport system. 

Keywords Urban Resilience, Energy Efficiency, Urban Transport System, 

Climate Change. 
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Introduction 

 

Since the late 1970s, Neo-liberalization and market-friendly policies have 

been affecting the way cities develop and function. Neoliberal principles based 

on market reliance seem to take over or manipulate the decision-making 

powers in urban development and create uncoordinated state interventions 

(Peck et al. 2009). Increasing neo-liberalization and entrepreneurialisation 

cause serious problems in the governance of cities, while the responsibilities, 

tasks and developments of the public sector are decentralized or privatized; 

economic activities are deregulated, and welfare services are replaced by 

workfares social policies that favor innovative and competitive economic 

development (Purcell, 2009; Leitner et al, 2007; Harvey, 2005; Jessop, 1993). 

It is clear that the neo-liberalization of social, economic and political 

processes affects not only urban development and governance but also 

planning discourses and practices, which are pushed in more market-oriented 

directions. This leads to a fragmentation of the variety of planning approaches 

to the neo-liberalization of dominant economic policies in urban areas (Purcell 

2009), and the forces of neo-liberalization slowly take over each planning sub 

field. Since the 1980s, it has been possible to observe uncoordinated and even 

chaotic actions of fragmented public policies, programs and projects, as well as 

plans. Increasingly opportunity-led approaches of planning institutions and an 

unequal redistribution of benefits and welfare as a result of the deregulation of 

the property and land markets became the main facets of the contemporary 

period. This situation came about mainly due to the blurred boundaries 

between the public sector and private markets, and the resulting vague position 

of planning institutions (Alexander, 2008). There has been an increase in the 

number of disturbances that put significant pressure on urban systems. As 

urban systems become more open to global pressures, urban ecological systems 

are affected more by global growth dynamics. This not only increases their 

exposure to ecological pressures but also hinders the sustainability of economic 

and social development. The concurrent economic and environmental crises 

experienced in recent decades have enhanced the perceived sense of 

vulnerability and have “increased the sense of risk and the perception that 

processes associated with globalization make places more permeable to the 

effects of what were once thought to be external processes” (Christopherson et 

al, 2010). Considering the novelty of the concept, there exists a gap in recent 

studies, mainly in regard to how integrate resiliency and energy efficiency 

principles in Urban and transport planning system, with a focus on spatial 

oriented criteria. Therefore the paper is targeted to develop a basis to enhance 

resiliency and efficiency of urban transport systems. The integrated urban 

transport planning principles are the main focal point in this paper. 
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Research Aim and Process 

 

The main aim of the research is to shed more light on the complex 

theoretical background and principles of resiliency in urban context with focus 

of urban transport systems. Furthermore to address strategies for urban 

transport systems aiming at reducing their dependence on oil and other fossil 

fuels - to find ways to become more self-sufficient and energy efficient in the 

face the economic realities of energy transition associated with energy scarcity 

(often now referred to as "peak oil"). Depicted in figure 1 is the process of the 

research. For this aim, conceptual frameworks of resiliency as well as its key 

elements are surveyed and urban planning transport system is investigated 

among the various interaction fields. This led to a survey on necessities within 

the resilient urban transport system aiming at developing resilient transport 

planning strategies 

 

Figure 1. The Study Framework and Procedure 

 

 

 

 

 

 

 

 

 

 

 

 

 

Resiliency Concept  

 

Resilience in systems, broadly defined, refers to the capacity of a system to 

continue to function given external shocks. In contrast, vulnerability is most 

naturally used as an antonym of resilience. Seeming paradoxes with this usage 

highlights that “resilience” is highly contextual. Ascriptions (and comparisons) 

only make sense after one has specified resilience to what (Martin-Breen et al, 

2011). On the other hand, sustainability as a broader concept is about 

preservation of something or some function, usually used in a way so as to 

imply the desirability of what is preserved. Sustainability may be promoted in 

ways that don’t involve resilience: risk aversion, crisis recovery, and increased 

efficiency. If one adopts, however, the additional thesis that disruptive events 

of a certain magnitude cannot be avoided, then sustainability over time requires 

resilience at each time. The relationship between these two terms is, then, 

theoretical, not semantic (Martin-Breen et al, 2011). In resiliency literature, 

two key concepts are fundamental for surveys in systems. Adaptive capacity 

refers to the capability of a particular system to effectively cope with shocks. 
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Given that the term is applied to a particular system, it is implicitly focused on 

smaller time scales. Transformability, on the other hand, refers to the 

capability of a system to reorganize into a new system when it can no longer 

cope in its existing form. If we refer to the set of actors and relationships that 

constitute the structure of a particular system as that systems identity, then 

transformability refers to the ability of a system to change identity. Implicitly, 

such changes occur over long periods, and thus transformability is an aspect of 

resilience that is relevant over longer periods (larger time scales) (Martin-

Breen, P. and Marty Anderies, 2011). 

Resilience has, in the past four decades, been a term increasingly 

employed throughout a number of sciences: psychology and ecology, most 

prominently. Increasingly one finds it in political science, business 

administration, sociology, history, disaster planning, urban planning, and 

international development. The shared use of the term does not, however, 

imply unified concepts of resilience nor the theories in which it is embedded. 

Different uses generate different methods, sometimes different methodologies. 

Evidential or other empirical support can differ between domains of 

application, even when concepts are broadly shared (Martin-Breen, P. and 

Marty Anderies, 2011). At the simplest level, increased resilience implies 

bouncing back faster after stress, enduring greater stresses, and being disturbed 

less by a given amount of stress. “Stress” can imply either chronic difficulty or 

an acute crisis. In this basic sense, to be resilient is to withstand a large 

disturbance without, in the end, changing, disintegrating, or becoming 

permanently damaged; to return to normal quickly; and to distort less in the 

face of such stresses. The main characteristics of a resilient system is stated in 

table 1. 

 

Table 1. Characteristics of a Resilient System 
Characteristics Description 

Adaptive capacity 
Equipping urban systems to deal efficiency with slow and 

radical changes  

Self-organization 
The process of internal organization within a system 

without being guided or managed by an outside source. 

Transformability 

Having the capacity to create a fundamental new system 

when the ecological, economic and social conditions 

make the existing system untenable. 
Source: Martin- Breen and Marty Anderies, 2011 

 

 

Urban Resilience Paradigm 

 

The concept of resilience, in the urban context, was borrowed from studies 

on the manner in which ecological systems cope with stresses and disturbances 

caused by external factors (Davic & Welsh, 2004). From an ecological 

perspective, Holling (1973), who may be the first to define it (Barnett, 2001; 

Carpenter, Walker, Anderies, & Abel, 2001), suggests that resilience is ‘‘the 

persistence of relationships within a system’’ and ‘‘the ability of these systems 
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to absorb changes of state variables, driving variables, and parameters, and still 

persist’’ (Holling, 1973, p. 17). In other words, resilience is ‘‘the capacity of a 

system to undergo disturbance and maintain its functions and controls’’ 

(Gunderson & Holling, 2001). 

In another word, increasing economic, social and spatial vulnerabilities 

due to incorporation of urban areas into the new global economy and opening 

the door to external pressures necessitate building resilient urban systems. The 

entrepreneurial logic in property markets decreases the opportunity for public 

concerns, and unequal power relations and the privatization of the state make 

proactive measures to unexpected crisis and hazards difficult. Moreover, 

increasing ecological vulnerabilities require connecting planning and science of 

ecology and enhancing ecological resilience of urban systems, and considering 

the impact of already-foreseen or unforeseen threats to ecosystems. 

A resilient system is defined by its two main features: its ability to absorb 

change and disturbance, and the persistence of systems while retaining its basic 

functions and structure (Walker, Salt, and Reid, 2006); together with the ability 

to survive, adapt and transform itself (Ludwig et al, 1997). The attributes above 

define a possible choice in building a planning framework: whether to follow 

conservative or radical constructs of resilience (Raco and Street, 2012). The 

former view of resilience allows a return to the steady state that existed before 

the external shock threatened to bring radical and fundamental change, while in 

contrast the latter interpretation sees resilience as a dynamic process involving 

the rejection of the status quo, as there can be no return to the circumstances 

that actually caused the problem in the first place (Raco and Street, 2012). The 

latter definition, accepted here as the core of the resilience planning paradigm, 

can be defined with respect to three aforementioned dynamic assets of the 

urban systems: adaptive capacity, self-organization and transformability, rather 

than characteristics connected to the steady-state condition. Evaluating urban 

systems with respect to these assets enables one to determine the critical issues 

for resilience planning. First, it has to be dynamic, not seeking to return to 

stable equilibrium under external disturbances and changes due to local 

dynamics, but adapting and adjusting to changing internal or external 

processes. Secondly, it has to consider economic, social and ecological 

heterogeneity by concentrating on not only the form but also function and 

process of urban systems (Pickett, Cadenasso, and Grove, 2004). Thirdly, 

resilience planning needs to be based systems analysis, which will enable to 

define the points and issues of vulnerability of urban systems and to be focused 

on key issues, being those related to the adaptive and transformative capacities 

of urban areas in terms of determining strengths and weaknesses in the context 

of opportunities and threats. The aforementioned concepts are reflected in table 

2, where different planning paradigm are compared.  
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Table 2. The Resilience Paradigm and its Major Characteristics 

 

RATIONAL 

COMPREHENSIVE 

PLANNING 

COMMUNICATIVE/ 

COLLABORATIVE 

PLANNING 

RESILIENCE 

PLANNING 

RATIONALITY 
Instrumental 

rationality 

Communicative 

rationality 

Integrative rationality 

A framework that 

combines instrumental 

and communicative 

rationality 

ACTORS 
Individuals/ 

technicians 

Individuals in 

interactive groups 

Interdisciplinary 

groups with technical 

expertise 

Social groups as 

learning agents of 

change 

RELATIONS BETWEEN 

ACTORS/ISSUES OF 

POWER 

Defining goals for all Consensus generation Commitment 

TIME PERSPECTIVE Medium to long term Short term 

Long term perspective. 

Systems approach and 

immediate action 

CONCERN Problem solving 
Collective agreement/ 

decision 

Issued raised under the 

instrumental 

rationality act as 

constraints 

AIM 

Defining the most 

effective actions/ to 

achieve goals 

Consensus, mutual 

understanding 

Defining priorities for 

a no-regret situation 

preparedness for both 

slow and major 

disturbances 

OUTPUT 
Decisions: based on 

technical knowledge 

Collective decision 

based on socially 

constructed values 

Flexible solutions 

depending upon spatial 

heterogeneity function 

and temporal change 

CONTEXT/SUBSTANCE 
Comprehensive 

decisions 

Context as an outcome 

of process 
Red tape and priorities 

VALUE SYSTEMS Individual values 
Socially constructed 

values 

Universal values for 

common benefits 

BASES OF 

EVALUATION OF 

OUTPUTS 

Efficiency 
Consensus-based 

values 
Resilience attributes 

Source: Eraydin and Tasan- Kok, 2013 

 

 

Resilience Urban Transport System (Focusing on Energy Crises) 

 

Integrated response strategies to disasters and risks are needed in order to 

create resilient communities capable of facing risks with greater flexibility 

(Reis, 2013; Sapountzaki et al., 2011). This entails linking  actors and policies 

throughout a disaster management cycle that has the following stages: (a) 

reconstruction and recovery, concerning the long-term activities aimed at 

returning an area to ‘normality’ after severe devastation; (b) pre-disaster or 

preventive planning covering activities which range from the construction of 

defensive engineering works to land-use planning and elaboration of 

evacuation plans; (c) preparedness reflecting alertness immediately before the 

onset of a hazard; and (d) response referring to reaction activities immediately 
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before and after the event and (emergency) relief operations. The problem is 

that, within this disaster management cycle, spatial planning (and 

transportation planning) is largely absent (Nakanishi, 2013, p.181-182).The 

concept of resilience transportation planning giving structure to urban 

development had tended to be ignored traditionally by planners who 

recognized only the significance of response referring to reaction activities 

immediately before and after the event and (emergency) relief operations. 

However, the new transportation planning theory  is in synchronization with 

this perspective, and in that context, urban development may be seen as 

referring to increasing the quality of pre-disaster or preventive planning 

covering activities associated with changes but not necessarily designing of 

roads, in the quantity and nature of local access, and in the quantity 

transportation services produced locally. This conception of transit gives a 

fluid and dynamic meaning to concepts of “urban development”, emphasizing 

the importance of empirical analysis of the relations between transportation 

factors and resilience flexibility transformative drivers. Underpinning legacy 

forces may hold some positions, discourses and practices in place beyond any 

immediate functional relationship to urban form development. Or the ongoing 

interaction between actors at the urban region level and strategic maneuvers to 

mobilize of urban resources exert a significant effect on urban transportation 

system efficiency. This conception provides a rich way to analyze the 

dynamics of interaction of context and innovative action (Campanella, 2006; 

Ganor and Ben-lavy, 2003; Godschalk, 2003). Because of these facts, the 

transportation science literature on flexibility and efficiency has mainly 

focused on the effects at the sub-urban region level; highlighting the positive 

role that resilience factor may have on efficiency through different channels. 

For example, R&D activities are required to be able to quickly and effectively 

adapt products to the needs and specificities of new transportation model for 

facing risks with greater flexibility. Sustainable transportation planning which 

contain resilience concept has become a global issue since its introduction 

more than fifteen years ago by the World Commission on transportation 

systems. The concept emerged to foster a balance consideration of social, 

economic and environmental consequences of development activities. Despite 

the pervasiveness of the principles of sustainability, only few communities 

have been able to develop strategies of fostering sustainability and these few 

communities and regions are mainly in the developed countries. This is due to 

the difficulties in operationalizing sustainability principles and the institutional 

contexts of implementing these principles in transportation context. Different 

approaches and frameworks have been developed to move communities 

towards transportation sustainability. Most of the approaches are developed on 

a framework of impact assessment, monitoring, indicators and 

targets/benchmarking. In addition, cities and spatial planning are given special 

attention by these approaches. The city has attracted attention because of the 

response strategies to disasters and risks are needed in order to create resilient 

communities that result from rapid urbanization and continued increase in 

urban population. That is, sizeable number of people is affected by urban 
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disaster problems. Spatial resilience transportation planning has a stake in 

promoting sustainability as plans, policies and programs that determines land 

uses and risk management impacts are products of the transportation planning 

process. The focus on spatial urban transportation planning for the achievement 

of sustainable communities has been on the two major aspects of planning; the 

planning process and the outcome of planning (Suarez et al, 2005). 

 

 

Energy Debate and Resiliency of Transport Systems 

 

Energy is central to addressing major challenges of the 21st Century, 

challenges like climate change, economic and social development, human well-

being, sustainable development, and global security which brings the necessity 

of resilience planning in all aspects. Today the world of energy has many of the 

features established in the 20th century. Energy consumption grows on average 

at 2% per year; most of it (80%) originates in fossil fuels which is driven by 

population growth and economic growth, now predominantly in developing 

countries and high levels of consumption in the developed countries. On the 

other hand, 3 billion people don’t have access to basic energy services and 

have to cook with solid fuels.  

Transport plays a fundamental role in the development and economic 

prosperity of urban areas because commercial organization, the location of 

industry, housing, and all other general services are transport dependent. At the 

present rate of world urbanization, cities will require increased transport 

services to make accessible the supplies needed for their physical expansion 

and to support economic development. The challenge of developing resilient 

low-carbon transport systems will define the possibility of guaranteeing life in 

urban places as economically viable, socially constructive, environmentally 

safe, and, in general, qualitatively enjoyable spatial configurations. From a 

climate change mitigation perspective, one can categorize emissions from 

transport into carbon intensity of energy, energy intensity of transport, and total 

transport demand (Schipper and Marie-Lilliu, 1999, Creutzig et al, 2011a). 

Both the decision to travel or not and the modal choice for this travel affects 

fuel consumption, and therefore carbon emissions. With a focus on urban road 

transport, a transition to sustainable transport can follow the “Avoid, Shift, 

Improve” framework (GTZ, 2007, Bongardt, Breithaupt and Creutzig, 2010). 

This framework considers different major principles under which diverse 

policy instruments (Planning, Regulatory, Economic, Information, 

Technological) are grouped interventions to mitigate GHG emissions from 

transport, assuming different emphases for developed and developing countries 

(Dalkmann and Brannigan, 2009).“Avoid” and “Shift” influence the level of 

activity and structural components that link transport to carbon emissions. 

“Improve” focuses on technological options, not only with respect to climate 

mitigation but also taking into account local environmental conditions and 

social. 
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Energy use for transport is a major source of air pollutants in all 

communities, but with wide variations depending on vehicle densities, 

congestion, fuels, and engine technologies. Vehicle emissions have special 

significance from a human health perspective because they occur in close 

proximity to people, enhancing the fraction of emissions that is inhaled. In 

developed cities, where industrial and uncontrolled point source combustion is 

relatively rare, vehicle emissions can be the dominant local air pollution source 

(Qin et al., 2006). The situation in developing cities is far more complicated, 

with much higher levels of air pollution emissions overall, from a wide range 

of sources. However, vehicles play an important and probably increasing role 

in urban air pollution in developing cities (Kinney and et al, 2011).  

Reducing per vehicle emissions, either through fuel or technology 

interventions is a relatively fast and economical approach for achieving 

significant improvements in urban air quality. Another challenging but 

ultimately more sustainable solution is to address growing road congestion by 

providing public transportation options. This has the potential to reduce the 

rapid rise in private vehicle use being seen in many developing cities, which is 

far outpacing road infrastructure. Many developing-world cities are examining 

urban transport reform, with some success stories (e.g., Brazil or Bangkok). 

Vehicles can affect air quality in other ways besides their engine 

emissions. Road dust can be a serious nuisance in developing-world cities, and 

often carries health risks due to toxic materials re-suspended with the dust, 

including asbestos from brake linings, lead from tire weights, and oil from 

leaking tanks. 

From the energy perspective, the concurrent fast expansion of population, 

urbanization, and global mobility has multiplied the world’s demand for fuels 

for transportation and city-wide energy services.  In fact, energy use in the 

transport sector in 2007 was high, 28% of total final energy use. During the last 

several decades, the energy use of transport sectors in both organizations for 

Economic Co-operation and Development (OECD) and non-OECD countries 

has increased substantially. In developing countries, the increase in recent 

years has become more prominent due to rapid urbanization and motorization. 

And, although a major increase in energy use was caused by road transport, the 

actual phenomenon of motorization is quite different between OECD and non-

OECD countries. Non-OECD countries started later and still show 

motorization rates significantly below OECD countries. However, the speed of 

their concurrent urbanization and motorization is unrivalled, especially in 

China, and puts significant demands on adapting transport infrastructures. A 

single fossil resource- petroleum- supplies 95% of the total energy used by 

world transport. This dependence results in two major areas of global concern: 

the long-term security of energy supplies and the fast rising contribution of the 

transport sector to greenhouse gas (GHG) emissions (IEA 2009a, Stern, 2007). 

The carbon dioxide (CO 2) emissions and energy use of different transport sub-

sectors are proportional. The transport sector has the highest rate of growth in 

energy use and related CO 2 emissions of all final end-user sectors. This rate is 

expected to increase up to 1.7% a year between 2004 and 2030 (IEA, 2009 a). 
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1 In 2007, the global transport sector produced 6.6 Gt CO 2 emissions, 

corresponding to 23% of world energy-related CO 2 emissions and, road 

transport, mostly passenger transport, accounts for 73% of this total. A much 

higher rate of growth of 3.7%/year (between1990–2003) corresponds to freight 

transport; this trend is expected to continue (McKinsey Global Institute, 2009). 

Urbanization has been extremely rapid in the past 60 years, with a 2.6% annual 

average growth rate (UN, 2009). In 2010, twenty one cities reported having a 

population over 10 million compared with two cities in 1950 (UNDP, 2010). 

Rapid growth in suburban areas and the rise of “edge cities” in the outer 

suburbs has been a common form of development facilitated by the rise of 

personalized motor transportation. The greater distances replicated through the 

low-density development discourage walking and bicycling as a share of total 

travel and are not easily served by public transport (WBCSD, 2002). A 

growing demand for travel and a declining share in the use and quality of 

public transportation services have been the observed result across developed 

and developing cities alike (Gwilliam, 2005, Tiwari, 2006, Hidalgo and 

Carrigan, 2010, Buehler and Pucher, 2011). 

 

 

A Roadmap to Resilient Urban Transport System 

 

Urban planning, when well integrated with transport investment, is critical 

in terms of allowing a greater level of public transport usage, walking and 

cycling, and more localized trip patterns (Hickman, Hall, and Banister, 2013; 

Banister, 2008). They consider the role of urban form in transport planning and 

investments offering possibilities for a changed level of investment in public 

transport, alongside efforts to improve facilities for walking and cycling, and a 

supportive urban structure. Urban form, urban structure and mobility are 

important terms in planning for mobility with strong linkages encompassing 

resiliency and efficiency which is also associated with socio-economic and 

demographic characteristics. In the frame of the aforementioned issues, three 

main roadmaps for resilient urban transport systems are derivable. These 

roadmaps are presented in the frame of table 3.  
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Table 3. Aims, Roadmaps and General Criteria of Resilient Urban Transport 

System 
AIMS SYSTEM ROADMAPS SYSTEM CRITERIA 

REDUCTION OVERALL 

ENERGY REQUIREMENTS 

Reducing the energy demand of 

our existing urban fabric 
 Multimodal system, 

 Multi-objective system 

 Multi-functional system 

 Dynamic system and sub-

systems 

 Context oriented system 

based on the culture and 

socio-economic status of 

users 

Reducing our consumption of 

fossil fuels for transportation 

INCREASING KEY 

INFRASTRUCTURE 

CAPACITY 

Re developing the public 

transport infrastructure 

Making transport infrastructure 

more flexible in case of a shock 

RE-LOCALIZATION OF 

KEY FUNCTIONS INTO A 

CITY 

Integrating the city background 

and culture 

Re allocating and re planning of 

existing urban travel generators 

   

Source: Authors 

 

 

Resilient Urban Transport System Principles 

 

Evaluating urban transport systems with respect to the resiliency assets 

enable one to determine the critical issues for resiliency planning as the 

following:  

 

 First, it has to be dynamic, not seeking to return to stable 

equilibrium under external disturbances and changes due to local 

dynamics, but adapting and adjusting to changing internal or 

external processes.  

 Secondly, it has to consider economic, social and ecological 

heterogeneity by concentrating on not only the form but also 

function and process of urban systems. 

 Thirdly, resilience planning needs to be based systems analysis, 

which will enable to define the points and issues of vulnerability 

of urban systems and to be focused on key issues, being those 

related to the adaptive and transformative capacities of urban 

areas in terms of determining strengths and weaknesses in the 

context of opportunities and threats. 

 

A comprehensive list of principles of resilient and efficient urban transport 

system is stated in table 4.  
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Table 4. Proposed Resilience Urban Transport Principles 
Policy theme Principles 

Reduce the Need to Travel (enhancing 

accessibility) 

 

• Graded density 

• Mixed Use of land uses 

• The siting and facilities locational requirements 

• Enhancing Regional Transit-Oriented 

Developments 

• Enhancing Mobility Management 

• Enhancing Modal Interconnectedness 

• Equitable Access (opening up choice): Provision of 

the accessibility for the groups with specific needs 

Develop Alternatives to Car Use 

 

• Enhance Public Transportation 

• Enhance Bicycle usage 

• Enhancing walkability 

Taming vehicular traffic 
• Slowing Traffic 

• Reducing Capacity 

Improve Use of Existing Infrastructure 
• Intelligent Traffic/Infrastructure System 

• Traffic Calming 

Policies for Alternative Fuels and Efficient 

Vehicles 

• New Vehicle and Fuel Economy Standard 

• Used Vehicle Emissions Standards 

• Reducing the Carbon Intensity of Fuels 

Creating Economic Incentives or Disincentives 

• Fuel Taxation and Carbon Pricing 

• Vehicle Taxation and Subsidies 

• Road User Charging 

• Car Parking management and taxing 

• Low Car-Use Zones 

Enabling Conditions to Facilitating a 

Sustainable, Low-carbon Transition 

• Improving Institutional Capacity 

• Improving Acceptability and Public services 

Information enhancement 

 

Enhance use of 

Telecommuting and 

Communication Technology 

Deliver better 

services 

• Building capacity 

• Improving services 

Improve the 

efficiency of 

government 

operations 

• Investing optimally 

• Encouraging innovation 

Engage openly 
• Creating knowledge 

• Collaborating effectively 

Source: Authors 

 

 

Conclusion 

 

In recent years, transportation planners have increasingly resorted to 

resilience concept in order to cope with the need to integrate differentiated 

sources of knowledge and implement a faster and cheaper innovative process 

in for transportation efficiency improvement. Resilience and the urban 

transportation tackles the topical idea of resilience in the urban context, but its 

application in this paper is different to that which most approaches adopt, in 

that it focuses on the governmental and societal implementations of methods to 

manage risks, enhance efficiency and improving the urban life. Here the idea of 

resilience is developed within a theoretical framework that centers upon the 

usage of resilience urban transport principles to deconstruct the policies and 

practices of resilience in response to risks, as acted out in urban environments. 

The enactment of resilience in its diverse forms is illustrated through examples 

ranging from reduce the need to travel (enhancing accessibility) to enhancing 
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use of telecommuting and communication technology. This theoretical 

approach is deployed to unpack the meaning and implementations of methods 

said to increase resilience to risk, both physical and societal, and the impacts 

that this has on the day-to-day experience and ordering of the city. This paper 

brings economic incentives, based on comprehensive proposals, on the 

relationship between energy consumption and resilience enhancement policies. 

In the light of the high policy importance of both urban planning and 

transportation system function in the urban environment, and the lack of large 

sample empirical analyses, we believe this paper provides a significant 

contribution to the extant literature and to the policy debate. Furthermore, 

combining information on the urban transport system in which resilience 

concept, we able to provide a tentative interpretation of the mechanisms 

through which the effects on the home transportation manifest. These results 

are consistent with theoretical arguments suggesting that, whereas increasing 

use of resilience enhancement mechanism allows adapting existing 

transportation system to access new or complementary forms of urban 

management it may also determine a dilution of specific resources, 

deterioration of integrative capabilities and the need of greater supervision by 

managers. Although, more a matter of interpretation than flowing directly from 

the analysis, it also seems worth speculating or assuming that resilience urban 

planning is correlated with urban transportation productivity. This does not 

stem directly from data about urban planning activities but reflects the 

information gathered about urban public policy on knowledge 

commercialization and innovation investments about resilience concept. It 

seems plausible that successful transportation system productivity policies 

work in generalized way. The most effective actions are those which are 

complementary to private investment and in particular provide local public 

transportation, recognizing both that private sector will not provide such 

services in optimal quantities without public action and that they are essential 

as complementary inputs. Such effective public policies for resilience 

transportation planning activities and efficiency growth in urban transit system 

are likely to focus on: 

 

 efficient investment in knowledge infrastructure in urban level for 

transportation system efficiency improvement; 

 coordinating public decision- making process with private for 

promotion urban creativity activity and innovation  transportation 

system to create resilient communities capable of facing risks 

with greater flexibility; 

 assisting the maintenance of flexibility of urban regions through 

definition public_ private partnership projects in transportation 

field; 

 the provision of appropriate amenities for resilience transportation 

planning activities in urban regions level. 
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This paper has shown that efforts are essential to be made by cities toward 

considering resilience principles which are incorporated in the transportation 

planning. However, limited attempt were made to develop a comprehensive 

framework of resilience indicators and targets that incorporate such efficiency 

and climate responsiveness indicators into the transportation plans and plan 

evaluation. In addition, there is the need to review the approaches adopted in 

the planning process to a more participatory approach which will encourage 

and ensure adequate input into resilience transportation planning by the 

affected communities. The participatory approach can be enhanced by 

improving the level of environmental and risk management awareness of the 

citizens and establishing effective training program for the staff of different 

agencies that are involved in the transportation planning process. Essentially, 

an efficient and effective information system should be developed to support 

and integrate the resilience transportation planning system. The information 

system must be robust and versatile enough to incorporate a system of 

resilience indicators and targets especially spatial indicators which requires 

geographical resilience indicators analysis. The efforts of some local 

authorities in developing geographic information systems for cities are 

noteworthy and should be improved upon to incorporate environmental/ 

resilience flexibility information system. Overall, an effective system of 

institutional capacity in resilience transportation systems efficiency 

improvement is essential. 
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