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2. Sustainable Transport 

 

“We cannot hope to create a sustainable transport with any but sustainable souls.” – 

Anonymous. 

 

2.1. Introduction 

According to Litman & Burwell (2006:332) there is increasing interest in sustainability, 

sustainable development and sustainable transport. The nature and opportunity of these 

issues, their implications for transportation planning and policy are only starting to be 

explored. Several factors contribute to interest in these issues. Sustainable 

development attempts to strive for an ideal balance between economic, social, 

environmental and political aspects. Concern about sustainability is rooted in the 

growing alertness that human activities have significant environmental impacts that can 

force economic, social and ecological expenses. Sustainability emphasises the 

integrated nature of human activities and therefore the need to co-ordinate planning 

among different sectors (Litman & Burwell, 2006:332). 

 

Figure 2: Introduction to Sustainability 

Source: Own construction, 2012. 
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“Land is an asset. Land is scarce. Land is fragile. These three statements reflect the 

basic relationships of humankind with land: social, economic and environmental” (SA, 

2001a:1) this capture the three core dimensions of sustainable development, 

acknowledging that there are various other determining factors as well such as 

governmental aspects. 

 

This chapter focuses on the different approaches towards sustainable development and 

sustainable transportation in a local South African context. It furthermore investigates 

the scopes of sustainable development, with regard to freight transport, transportation 

impacts and sustainable transport solutions.  

 

2.2. Defining sustainability 

The ideas of sustainability and sustainable development are reaching importance, since 

the 1980’s there has been an increase in published and online material dealing with 

sustainability and sustainable development (Agyeman & Evans, 2004:156). There is no 

generally accepted definition of sustainability, sustainable development or sustainable 

transport because of the many different sustainable approaches. WCED (1987:43) 

defines sustainable development as the following:  

“Meeting the needs of the present without compromising the ability of future generations 

to meet their own needs.” 

 

The Transportation Research Board (1997) defines that sustainability is about how 

environmental, economic, and social systems interact to their mutual advantage or 

disadvantage at various space-based scales of operation.  

 

If future justice and environmental quality are concerns, it makes no sense to ignore the 

impacts that take place during this sustainable generation all around the world. Thus, in 

the long run, sustainability reflects on the goals of equity, ecological reliability and 

human welfare, regardless of time or location.  
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Ecological economists argue that non-renewable resources such as petroleum should 

not be depleted without sufficient development of substitutes, such as renewable energy 

sources (Litman & Burwell, 2006:333). Sustainable economist Daly (2007:2) states that 

there are physical limits to growth in the economic system, perhaps welfare can 

increase if it is based on development (quality improvements) rather than growth 

(quantitative increase). The problem is growth not development. Sustainability cannot 

be simply an environmental friendly concern, important though, environmental aspects 

of sustainability are. A truly sustainable society is one where extensive questions of 

social needs and welfare, and economic opportunity are integrally related to 

environmental limits forced by supporting ecosystems (Agyeman et al., 2002:78).  

 

2.3. Freight transport 

2.3.1. Unsustainable freight transport 

An important factor for the generation of wellbeing is freight transport. It enables the 

movement of goods along a supply chain; therefore it is crucial for the supply of goods 

and the efficiency of the economy. The freight transport demand is determined by 

logistic decisions, which purpose is to move product efficiently along a supply chain. 

Shifting logistic structures have led to a growing demand for the delivery of small units 

in higher regularity and an increasing importance of time, reliability and speed 

(Behrends, 2011:1). The growing demand for freight is mainly seen by road while the 

market share of rail in 1995 fell from 21% of total EU-27 inland freight transport to 17% 

in 2008 (European Commission, 2011a). 

 

This development in the freight transport sector is a growing concern for sustainability, 

since road freight is responsible for a numerous negative impacts. These negative 

impacts (as seen in Table 3 ) include impacts on the environment (Air quality, noise, 

water quality and land use), on society (Mobility gaps, cost differences, congestion and 

accidents) and on the economy (Comparative advantages, large scale production, 

increases competition and increased land use value) (Rodrigue & Notteboom, 2009). 

Freight transport finds itself in constant strain between efficient logistics and sustainable 

development. This can easily be seen in urban areas where sustainability and 

development struggle to find integration. Urban freight transport is therefore an 
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important factor for economic strength of cities. However, the urban environment 

characterised by lack of access (congested roads, space constraints and limitations of 

infrastructure) restricts the efficiency and quality of freight operations (Hesse and 

Rodrigue, 2004). 

 

Though freight transport operations in cities represent only 20% to 30% of road traffic, 

they account for up to 50% of the emission of air pollutants (depending on the pollutant 

considered) by transport activities in urban areas (Dablanc, 2007:281). 

 

2.3.2. Sustainable freight transport 

The term sustainable development is a challenged concept with a wide range of 

definitions. The definition of sustainable development that is still commonly used today 

is (WCED, 1987:43): 

“Sustainable development is a development that meets the needs of the present without 

compromising the ability of future generations to meet their own needs.” 

 

This definition from a macro perspective is based on the concept that today’s 

technological systems and social organisation impose negative impacts on the 

environment and society with the effect that present and future needs cannot be met. 

Hence, sustainability consists of three dimensions: the natural environment, society and 

the economy (see Figure 3 ). 
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Figure 3: Sustainability  

Source: Own construction from various sources, 2012. 

 

Elkington (2004) argues that organisations need to address the social and economic 

dimensions in a more integrated way if real environmental progress is to be made. On 

the contrary, Carter and Rogers (2008:370) state that an integration of these three 

dimensions not only positively affects the environment and society but also leads to 

long-term economic benefits and competitive advantages (intersections of economic 

with social and environmental performance in Figure 3 ) it includes the following: 

• Cost savings due to reduced packaging waste, and the ability to design for re-

use and individualism, 

• Reduced health and safety costs, and lower employment and labour turnover 

costs resulting from safer warehousing and transportation and better working 

conditions, 

• Lower labour costs, better working conditions can increase motivation and 

productivity, and reduce the non-attendance of supply chain personnel, 

• Pro-actively shaping future regulation, ,  

• Reduced costs, shorter lead times, and better product quality, 

• Enhanced reputation, agreeable in sustainable behaviour can make an 

organization more attractive to suppliers and customers. 

 

Economic

EnvironmentSocial

Sustainability 
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The World Business Council for Sustainable Development transfers Brundtland’s 

definition of sustainable development to transport systems and defines sustainable 

mobility as (WBCSD, 2002):  

“The ability to meet society’s need to move freely, gain access, communicate trade and 

establish relationships without sacrificing other essential human or ecological values, 

today or in the future.”  

 

Minken et al. (2003) adds an urban dimension to the definition of sustainable transport 

by including the cultural heritage of cities and accessibility of goods and services in 

urban areas. According to Minkin et al (2003:13) by definition, a sustainable urban 

transport and land use system has the following characteristics: 

• “provides access to goods and services in an efficient way for all inhabitants 

of the urban area, 

• protects the environment, cultural heritage and ecosystems for the present 

generation, and 

• Does not endanger the opportunities of future generations to reach at least 

the same welfare level as those living now, including the welfare they derive 

from their natural environment and cultural heritage.” 

 

It is generally accepted that a sustainable transport system contributes to social and 

economic welfare, without damaging the cultural heritage or environment, and implies a 

balancing of current and future economic, social and environmental potentials. It is clear 

that there is no definite definition of sustainability on urban freight transport and 

distribution.  It makes it difficult to develop sustainable freight transport strategies, which 

all at once can achieve economic benefits, a reduced impact on environmental systems 

and social responsibility.  
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2.4. Sustainable development 

Sustainable development points toward economic growth, together with the protection 

of environmental quality, each strengthening the other (WCED, 1987). Sustainable 

development is one of the most important challenges confronting humanity and an ideal 

aspiration for South African cities, which are still characterised by disintegration and 

unsustainable development movements. In terms of spatial planning, sustainable 

development implies a fine balancing act as it is not merely development that can be 

sustained, but development that would achieve a state of sustainability. 

 

The WCED (1987) defined sustainable development as “development that meets the 

needs of the present without compromising the ability of future generations to meet their 

needs and aspirations”. Within all definitions of sustainable development, three main 

factors are present: people (social aspects), place (environmental aspects) and profit 

(economic aspects). 

 

There was never one general policy to guide integrative sustainable development, but 

the concept and dimensions were captured within various policies and pieces of 

legislation. The guiding policies and legislation and their relation to sustainable 

development are summarised in Table 4 . 

 

Table 4: South Africa’s Policies and Legislation to wards Sustainable 

Development. 

Date Name of policy or 

Legislation 

Guide  Relation to sustainable development  

1989 Environment 

Conservation Act No 

73 of 1989. 

Legislation To provide for the effective protection and controlled 

operation of the environment and for matters related 

thereto. 

1995 Development 

Facilitation Act No. 

67 of 1995. 

Legislation An advance approach to development. It resolves 

conflicts through “development tribunals” at 

provincial level. Facilitates development of 
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settlements, discourages land invasions, promotes 

efficient and integrated land development, 

discourages urban sprawl, makes maximum use of 

resources and provides guidance and information to 

people. 

1996 Constitution of the 

Republic of South 

Africa (Act 108 of 

1996). 

Legislation The highest law of South Africa that provides the 

legal foundation for the existence of the Republic of 

South Africa sets out the rights and duties of the 

citizens and defines the structure of the government 

of SA. 

1997 Urban Development 

Framework. April 

1997. 

Policy Examines current problems and realities facing 

South Africa’s urban areas. It provides a positive 

and common vision of an ideal future for South 

Africa’s urban areas in the year 2020. Contains 

Government’s vision for sustainable urban 

settlements, as well as guidelines and programmes 

for the achievement of the vision. 

1998 National 

Environmental 

Management Act 

(NEMA). No. 107 of 

1998. 

Legislation It provides supportive, environmental governance by 

establishing principles for decision-making on 

matters affecting the environment, institutions that 

will promote supportive governance and procedures 

for co-ordinating environmental functions; and 

matters connected therewith. 

1999 Green Paper on 

Development and 

Planning. April 1999. 

Policy Focus is on supportive governance between 

national, provincial and local spheres of government 

to establish a shared vision and reliable direction for 

spatial development based on protecting the rights 

of people and the environment. 

2000 Municipal Systems 

Act No 32 of 2000. 

Legislation It is a legislated plan that overtakes all other plans 

that guide local development, prescribed the IDP. 

2003 Land Use 

Management Bill. 

2003. 

Policy Provides for the uniform regulation of land use 

management in South Africa, sets principles for 

spatial planning, land development and land use 

management, and provides for spatial development 
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frameworks. 

2006 National Spatial 

Development 

Perspective (NSDP) 

2006. 

Policy Ensure economic growth, government spending, 

future settlement and economic development in 

main growth centres, informs development plans 

and support government’s national spatial 

development vision. 

Source: Own construction from various sources, 2012. 

 

The sustainable development objectives as captured in these South African policies and 

legislation were implemented at national, provincial, and local level by means of the 

following required frameworks and development guides as captured in Table 5 . The 

economic aspects and the environmental aspects are currently unbalanced and in 

constant conflict, mainly due to an environmental friendly gap that exists. This is the gap 

in understanding the concepts of development, economics and environment, along with 

the impacts, benefits and opportunities it offers to urban life. The environmental 

approach does not understand the economic sector, and the economic sector does not 

understand the environmental sector. This translates into unbalanced development, 

conflicting objectives and a lack of sustainable development. The sustainability 

movement is thus a global movement that in particular is forcing economists and 

environmentalists to find mutual beneficial solutions (Newman, 2000). 

 

Urban planners are taking daily decisions that affect the lives and livelihood of millions 

of people. The goal is to translate the theories and equalities of urban professions into 

approaches and methods which can lead to concrete decision-making in the everyday 

world of an urban planning workplace (Bertaud, 2010:1). With this in mind, the current 

spatial planning approach to sustainable development was evaluated and reconsidered, 

specifically with the objective to bridge this gap between environmental and economic 

objectives. Spatial Planning can thus be regarded as the link between “development” 

and “environment” to create sustainable urban development. 
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Table 5: South Africa’s Frameworks and Guides towar ds Sustainable 

Development 

Frameworks and 

development guides: 

 

Environmental Impact 

Assessment (EIA) 

Used as a decision support tool to compare different development 

options based on the environmental impact. 

Strategic 

Environmental 

Assessment (SEA) 

Ensure that environmental issues are addressed from an early stage 

in the process of formulating policies, plans and programmes, and 

incorporated throughout this process. 

Land Use 

Management Schemes 

(LUMS) 

The system of legal requirements and regulations that applies to land 

in order to achieve desirable and harmonious development of the built 

environment. 

Spatial Development 

Frameworks (SDF) 

Facilitate development within the local municipality in context to the 

metropolitan region within which it functions to achieve economic, 

social and environmental sustainability related to the IDP cycle. 

Town Planning 

Schemes (TPS) 

Describes the property zoning that is applicable and which determines 

such aspects as possible land use, floor area, coverage, building lines 

and parking provisions. 

Integrated 

Development Plan 

(IDP) 

Guides decisions on issues such as municipal budgets, land 

management, promotion of local economic development and 

institutional transformation. 

Source: Own construction from various sources, 2012. 

 

2.4.1. Spatial planning 

Spatial planning approaches often need to be revised due to the fact that the concept 

have changed throughout the years, as our cities are becoming more and more 

complex. With sustainability being the current focus in spatial planning, new approaches 

and tools are being developed to address the difficulties related to sustainable 

development. 
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“Spatial planning is the way in which different activities, land-uses and buildings are 

located in relation to each other, in terms of distance between them, proximity to each 

other and the way in which spatial considerations influence and are influenced by 

economic, social, political, infrastructural and environmental considerations” (Puscasu, 

2009:46).  

 

Spatial planning includes all levels of land-use planning, and the objective of spatial 

planning with regard to this research, is to balance urban development (expanding 

urban areas) and growth management (limiting urban areas), thus forcing urbanisation 

with the benefits of sustainability. Spatial planning is thus the management of change; it 

guides the land-use patterns and the efficiency of urban areas. As a profession, spatial 

planning seems to be complete in opportunity, future oriented, driven by public interest 

and wanting to improve the liveability of human settlements. Spatial planning is also 

famous by its focus on numerous functional systems that make up the community, 

including the study of their characteristics and unified nature (Faludi, 1973). 

 

The “Ecological Model” is well known among environmental specialists and transport 

planners. Planning is used as an approach to make cities healthy and disease free. 

Open and green spaces are seen as lungs to purify pollutants from the environment. As 

promoted by Local Agenda 21 the implications of the Ecological Model for urban 

agriculture are that (Van Veenhuizen, 2006:60): 

• “Urban agriculture is considered as a tool for environmental management 

through nutrient and waste recycling; 

• Nutritional and health conditions of residents can be improved through urban 

agriculture; 

• Urban agriculture may constitute a good use of neglected areas and open 

spaces; 

• City gardens help to beautify the city; 

• Potential health risks for consumers (use of waste water, soil erosion) need to 

be considered.” 
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Spatial planning is subjective and related to the opinion and perspective of planners, 

planning authorities, budgets and policies. Within these strict regulations and limitations, 

spatial planning approaches need to find an original perspective, to enhance the 

environment and develop social needs, but also to stimulate economic growth and 

development. 

 

2.4.2. Spatial planning in South Africa  

Approaches to the desirable spatial form of urban expansion are based on assumptions 

about ‘better’ urban form, expressed in phrases such as ‘compact city’, ‘densification’ 

and ‘urban corridors’ (Mabin, 2000:2). Cities of developing countries were not planned 

and are not the result of some visionary general design, but it has emerged 

spontaneously, if not chaotically (Jenks & Burgess, 2000:27). Today this absence of 

planning is still visible, revealed in the fragmented urban pattern, characterizing the 

most South African urban areas, as in the case of the whole region of Gauteng, which 

grew rapidly due to the labour need in the gold mines. Gauteng means 'Place of Gold' in 

the Sotho languages. It is the smallest province in South Africa, but also the richest and 

most crowded (South African History Online, 2012). 

 

The cities in Gauteng invested in motor vehicle controlled streets, which mostly served 

to connect suburbs with the central business district (CBD). Physical growth increased 

intensely, although it is somewhat limited by transportation. This resulted in many 

businesses and professional practices moving out of the central core. Many companies 

abandoned skyscrapers in the CBD and left warehouses vacant or unused. The 

Northern suburbs of Johannesburg benefited from the worsening of the CBD, as many 

people and businesses moved to the North, stimulating urban sprawl. The old city was 

left vacant, unsustainable and failed in terms of the compact city approaches that were 

said to increase the built area and residential population densities; to intensify urban 

economic, social and cultural activities and manipulate urban size, form, structure and 

settlement systems in pursuit of the environmental, social and global sustainability 

(Jenks & Burgess, 2000:9).  
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In recent years a broad interest was taken in planning for sustainable development and 

spatial planning therefore became a mechanism for decision support, rather than a 

technical evaluation procedure (SA, 2001a). A general concern for quality of life and 

sustainability in the city emerged since societies became more concerned with the 

urban environment.  

 

The term spatial planning defines a high level planning process that is inherently 

integrative and strategic, that takes into account a wide range of factors and concerns 

and addresses the uniquely spatial aspects of those concerns (SA, 2001a). Policy and 

legislation requires that spatial planning is informed by norms and principles, these 

principles as contained in the White Paper are broadly summarised below: 

• The principle of sustainability, requiring the sustainable management and use 

of the resources making up the natural and built environment. 

• The principle of equality, requiring that everyone affected by spatial planning, 

land use management and land development actions or decisions must enjoy 

equal protection and benefits. 

• The principle of efficiency, requiring that the desired result of land use must 

be produced with the minimum expenditure of resources. 

• The principle of integration, requiring that the separate and diverse elements 

involved in development planning and land use should be combined and 

coordinated into a more complete or harmonious whole. 

• The principle of fair and good governance, requiring that spatial planning, 

land use management and land development must be democratic, legitimate 

and participatory. 

 

The spatial planning, land use management and land development norms based on 

sustainability are (SA, 2001a):  

• Land may only be used or developed in accordance with law;  

• The primary interest in making decisions affecting land development and land 

use is that of national, provincial or local interest as recorded in approved 

policy;  
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• Land development and planning processes must integrate disaster 

prevention, management or mitigation measures;  

• Land use planning and development should protect existing natural, 

environmental and cultural resources;  

• Land which is currently in agricultural use shall only be reallocated to other 

uses where real need exists and prime agricultural land should remain in 

production. 

 

The need for integrative spatial planning approaches in South Africa could no longer be 

ignored. According to the White Paper on Spatial Planning and Land Use Management 

(SA, 2001a) each sphere of government must take responsibility for spatial planning in 

their areas of jurisdiction or sector interest. The first and foremost being the Municipal 

Systems Act (Act 32 of 2000) which required local governments to prepare an 

Integrated Development Plan (IDP), it eventually brought two core spheres together, 

development and environment.  

 

The conclusion can be stated, that the development approach is improved at the cost of 

the environmental approach. Furthermore, the principle of ‘all growth is good’ is still 

authorized by most land use planners, although not shared by environmentalists 

(Jordaan, 2000:86). The current reality suggests that the integrated approach is being 

opposed by spatial planning approaches, implementation strategies, and perspectives 

regarding transportation. 

 

2.5. Range of issues 

Sustainability is hardly defined, by focusing on resource reduction and air pollution 

problems; these represent the greatest long-term ecological risk and are likely to being 

neglected by conventional planning (Transportation Research Board, 1997). But 

sustainability is gradually defined more broadly to include the issues in Figure 4 . 
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Figure 4: Sustainability Issues 

Source: Own construction from various sources, 2012. 

 

In Figure 4 it implies that each issue fits into a specific category, even though in 

practice they frequently overlap. For example, pollution is an environmental concern, 

which also affects human health which is a social concern. Sustainable planning reflects 

the realisation that issues and objectives often interact, so solutions must reflect 

integrated analysis (Litman & Burwell, 2006:334). 

 

In Figure 5  it is proven that global greenhouse gas emissions, atmospheric CO2 levels, 

fossil fuel use and global temperature are increasing exponentially. The effects of 

climate change are not equally spread; the poorest countries and people will suffer first 

and probably the most. Climate change threatens the basic elements for people around 

the world (access to water, food, health, land use and the environmental use) (Thapar, 
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2008:3). There is interesting scientific evidence that the global climate is changing, it is 

getting warmer all around the world.  

 

 

Figure 5: Evidence for Climate Change  

Source: Climate change emergency medical response, 2010. 

 

Attentively defined sustainability tends to overlook many relationships between issues 

and opportunities for coordinated solutions; solutions may have benefits for one 

sustainable dimension (economic, social or environment) but can be seen as a threat to 

the others. Complete analysis can identify solutions with no regrets, which can help to 

achieve multiple objectives and are therefore acceptable regardless of the value given 

to costs (Litman & Burwell, 2006:334). 
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2.6. Influences 

2.6.1. Unsustainable influences of Freight Transpor t 

The unsustainable impacts of transport are numerous and complex and can be 

categorised according to different dimensions. They may be collected under social, 

economic and environmental dimensions of sustainability (Nykvist & Whitmarsh, 

2008:1373). Behrends (2011:20) reviews the following influences on these three 

dimensions of sustainability: 

 

Table 6: Influences on Unsustainable Dimensions 

Dimension:  Influence:  

On planet  

(environmental 

sustainability) 

- Pollutant emissions including global pollutants, such as carbon 

dioxide (CO2), and local pollutants, such as carbon monoxide 

(CO), nitrogen oxides (NOX), particulate matter (PM) and volatile 

organic compounds (VOCs). 

- The use of non-renewable natural resources, such as fossil fuels. 

- Waste products, such as tyres, oil and other materials. 

- The loss of wildlife habitats and the associated threat to wild 

species. 

On people  

(social 

sustainability) 

- The physical consequences of pollutant emissions on public 

health, such as death and illness 

- The injuries and death resulting from traffic accidents. 

- The increase in nuisance, such as noise disturbance, visual 

intrusion, stench, and vibration.  

- Reduction in quality of life elements, such as the loss of green 

field sites and open spaces in urban areas as a result of transport 

infrastructure, intimidation, and decrease of attractiveness of a city 

centre. 

- The damage to buildings and infrastructure. 
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On profit  

(economic 

sustainability) 

- Inefficiency and waste of resources. 

- Decrease in journey reliability and delivery punctuality, potentially 

resulting in less service quality to consumers and lost market. 

- Decrease in economic development. 

- Congestion and decreasing city accessibility. 

Source: Own construction from Behrends (2011:20). 

 

Nykvist & Whitmarsh (2008:1374) consider three broad approaches to recover 

unsustainable transport towards sustainable transport: 

1. Improving efficiency and reducing the impact of vehicles (primarily through 

improvements to existing vehicle technologies, development of radical new 

vehicle or fuel technologies); 

2. Using more sustainable modes of travel (increased use of public transport 

and slow modes, but also changes in how modes are utilised); 

3. Reducing the need to travel (through urban planning, mobility management, 

lifestyle change and increased use of Information and Communication 

Technologies). 

 

Table 7  provides a summary of the unsustainable impacts of freight transport and 

categorises them according to their geographical scale. Impacts from traffic and 

infrastructure are mainly local problems. Emissions to air are a problem on the local and 

regional scale while the use of fossil energy has mainly global impacts. The scale of the 

local impacts is determined by the population density of the locality where the transport 

movement takes place. It is in urban areas where the unsustainable impacts of freight 

transport are most common (CE Delft, 2008). 
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Table 7: Unsustainable Impacts on Freight Transport  

Impact Local Regional Global 

Emissions to air Public health 

Soiling on surfaces 

Building and material 

damage 

Biodiversity loss 

Ecosystem loss 

Agriculture crop/forestry 

losses 

 

Fossil energy 

use 

  Climate change 

Energy 

dependency 

Traffic/ 

Infrastructure 

Noise 

Accidents 

Congestion 

Separation effects 

Loss of space 

Habitat fragmentation or 

loss of quality 

Visual intrusion 

  

Up and 

Downstream 

effects 

Production of energy, vehicles and infrastructure adds to energy use and 

emissions to air impacts, and has external effects on markets other than the 

transport market. 

Source: Own construction from Behrends (2011:24) 

 

2.6.2. Transportation impacts on sustainability 

Transportation services and activities have significant sustainability impacts, including 

those listed in Table 8 . 

 

Litman & Burwell (2006:335) states that increased motor vehicle travel have negative 

economic impacts this implies that sustainability planning does not always require 

compromises between economic, social and environmental objectives, but finding 

strategies and solutions that help achieve all of these objectives over the long-term by 
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increasing transportation system efficiency. Transport development therefore includes 

improving all useful modes. 

 

Table 8: Transportation Impacts on Sustainability 

Economic Social Environmental 

- Traffic congestion 

- Mobility barriers 

- Accident damages 

- Facility costs 

- Consumer costs 

- Inequity of impacts 

- Mobility disadvantaged 

- Human health impacts 

- Community interaction and 

liveability 

- Aesthetics 

- Air and water 

pollution 

- Habitat loss 

- Hydrologic impacts 

Source: Own construction from Litmann & Burwell (2006:335) 

 

Transport is not exclusively a supportive activity, it pressures the environment in various 

ways by consuming scarce resources, emitting pollutants and producing harmful 

wastes. Transport sector is a major consumer of fossil fuels; in 2004 it used 23% of the 

worldwide total energy. Greenhouse gas emissions largely arise from increasing use of 

carbon based energy. Atmospheric carbon dioxide concentration has increased by as 

much as 31% since 1750. In 2006, the share of transport in greenhouse gases was in 

the range of 14‐15% (Thapar, 2008:5). 
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Figure 6: Sources of Greenhouse Gases 

Source: Unilever, 2011. 

 

All human efforts involve making a choice, making individual choices while maximizing 

personal welfare may not maximize social welfare (this is true especially in the transport 

sector). Different modes of transport use different forms of energy with varying 

efficiency and intensity and vital environmental damage. There is a growing 

acknowledgement that the transport systems and modal choices should factor in the 

cost of environmental degradation and social damage, as it would promote overall 

sustainability and sustainable transport (Thapar, 2008:7). 
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2.7. Conclusion 

Sustainable freight transport principles need to be taken into account that the 

unsustainable impacts are multi-dimensional in terms of geography (local, regional, 

global) as well as influence type (economic, environmental, social) and are derived by 

different aspects of transport for example energy use, emissions to air and traffic and 

infrastructure (Behrends, 2011:38). 

 

Sustainable transportation planning raises a number of issues regarding the 

transportation impacts on sustainability as indicated in Table 8 . Through the policies 

and legislations that were identified in Table 4  that were related to sustainable 

development the policy changes that support sustainable transportation is clear, but it 

may be difficult to define exactly what degree of change is needed. The frameworks in 

Table 5  were identified to help with the guidance towards sustainable development. 

 

Sustainability tends to support transportation planning that result in various and 

economically efficient transportation systems and compact land use patterns that 

reduce road transport reliance. These improvements help to increase economic 

efficiency, reduce resource consumption, harmful environmental impacts and improve 

mobility for freight transport (Litman & Burwell, 2006:346). 

 

 

 

 

 

 

 

 

 


