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Abstract

Whilst the transport sector has a crucial role to play in the task of stabilising and reducing greenhouse gas emissions, it is still experiencing strong world wide growth. Purely technical measures aiming at reducing energy consumption of vehicles are unlikely to be sufficient for making global transport more sustainable and there is clearly a need for decoupling transport growth from overall economic growth. A comparison of current GDP and different transport related indicators leads to the conclusion that there is a good chance of success, as ratios of different regions differ substantially.

There are a number of possibilities for reducing overall transport energy consumption. Most effectively, these include travel restrictions and fiscal measures, extensively applied in e.g. Singapore and Hong Kong.  Another possibility often considered more politically acceptable, is the reduction of the need to travel. Whilst there is a controversial debate taking place on how this might be achieved, a precondition for success is the acknowledgement of the need to reduce greenhouse gas emissions in planning, i.e. in transport and land use policies, plans, programmes and projects. 

The paper portrays the extent to which global climate change and greenhouse gas emission targets are currently considered in transport and spatial/ land use planning documentation above the project level in three European Union member states; the UK, the Netherlands and Germany. Suggestions are made on how the consideration of greenhouse gas emission targets can be improved. In this context, the important role of formalised impact assessment is underlined.

Introduction

Whilst a stabilisation of energy consumption and associated greenhouse gas emissions
 has been achieved in many Western European countries in a number of sectors over the past few decades (for example private household consumption, industrial production), the transport sector has experienced consistent and strong growth. Transport growth rates have mostly been above the general economic growth (European Environment Agency, 2001). Transport now participates to at least 20%-25% to global greenhouse gas emissions. 

Transport economists often suggest that there is a direct link between economic development and transport and it is argued that transport growth is unavoidable if economic growth is to be achieved. However, if this was really the case, within the current economic system, transport would be doomed to indefinite growth. Whilst this assumption should lead to regions with similar GDPs per capita having similar rates of transport energy consumption, in practice, this is not observed. There are in fact many cases, including, for example Hong Kong and Singapore, two prosperous South East Asian city regions, which have much lower rates of transport energy consumption than other developed regions, particularly in North America. Also, within Europe, the rate of ‘accessibility’ to cities (in terms of road, rail and air access) is not always in line with the overall economic performance. There is now sufficient evidence to suggest that a ‘decoupling’ of economic and transport growth is possible. 

Until recently, politicians and transport economists favoured technical solutions aiming at transport means and infrastructure in order to achieve a reduction of energy consumption and emissions. However, it is now clear that only a  mix of different measures can ensure success, i.e. it is assumed that gains in overall efficiency will not outweigh quantitative growth. This is in line with the arguments of the sufficiency revolution theory (Spehl, 2000). In this context, transport and land use planning are potentially of great importance. A precondition for being effective is that policies, plans, programmes (PPPs) and projects explicitly acknowledge and consider associated objectives and targets. Furthermore, proposed measures need to be assessed in terms of their ability to really lead to a reduction of energy consumption and associated harmful emissions and support the suggestion that necessary trade-offs between economic, social and ecological aspects should be made within a framework of regional governance. This paper is rooted in the believe that planners and politicians can in fact act in a way supporting an overall reduction of greenhouse gas emissions. Whilst the suggestions of sociologists are acknowledged that individuals behave in unexpected and thus unpredictable ways, based on empirical research findings, it is assumed that on aggregate certain behavioural patterns can be related to (time) distances, spatial opportunities and costs.

This paper consists of three parts. Part 1 provides some background information. In this context, firstly, past and present transport trends are portrayed. This is followed by a discussion on whether transport can be decoupled from economic growth. Furthermore, options for achieving a reduction of transport energy consumption and associated greenhouse gas emissions are briefly discussed. Part 2 introduces transport and spatial/ land use planning systems in Europe. In this context, aspects of administrative and systematic tiering are presented. Part 3 finally describes the extent to which climate change and greenhouse gas emission targets are currently considered in transport and land use policies, plans and programmes in three countries: the UK, the Netherlands and Germany. Based on statistical analysis, factors leading to a better consideration of objectives and targets in PPPs are identified. Finally, conclusions are drawn.

Part 1: Reducing transport energy consumption and associated greenhouse gas emissions

Part 1 is divided into three sections. Firstly, past and present transport trends in Europe are portrayed. This is followed by a discussion on the relationship of economic and transport growth. Finally, possible options for reducing transport energy consumption and associated greenhouse gas emissions are introduced.

Past and present transport trends

Over the past few decades, world-wide transport has been growing rapidly, in many countries at rates above the general economic growth (European Environment Agency, 2001; RCOEP, 1995). This trend is due to a number of aspects, including changes of production processes (i.e. ‘just in time’) and more globally oriented economic activities. Furthermore, transport growth is due to a substantial increase of leisure traffic. Suburbanisation and urban sprawl also have some significance, as they have led to a substantial increase in daily commuting distances (see, for example Cervero and Wu, 1998). In addition to these developments changes in individual ‘lifestyles’ have been observed in Western societies over the past four decades (Noller, 1999). 

- Figure 1 in here -

In general, growth of transport is associated with low petrol prices (i.e. prices currently do not reflect real costs; see for example Maddison et al., 1996) and extensive transport infrastructure networks (Newman and Kenworthy, 1999). In Western Europe, car traffic growth has been strong for many decades and remains so up until the present day
. Similar tendencies have lately also been observed in Central and Eastern Europe. In Germany, 11 years after unification, the differences between the former East and the former West of the country have almost disappeared. In this context, two examples are subsequently presented. Figure 1 shows car ownership in Western and Eastern Germany since 1970. Whilst there were substantial differences up until the end 1980s, rates now hardly differ, anymore. In addition to an increase in car ownership, distances travelled per capita have also increased. The number of trips per day and person, however, appears to have stayed at a constant number of 3 for a number of decades. Figure 2 presents goods transport in the former East Germany. Whilst up until the end 1980s about three quarters of all goods transport was rail based, this has now been reduced to only one quarter and road transport has largely increased in importance.

Compared with other consumption goods, costs associated with using the motor car and those for air travel have decreased during most of the 1980s and 1990s (UPI, 1995). In fact, low fuel prices have led to a situation where transport costs are frequently of only secondary importance for location decisions. Consequently, people and companies have moved to locations far away from traditional urban centres. Furthermore, produce from all over the world can now be purchased around the world at prices comparable to that of regional produce; i.e. physical distances are not reflected in prices, anymore.

- Figure 2 in here -

Low fuel prices and suburbanisation have led to the spatial separation of different urban functions and to increased travel distances. Low urban densities (following Newman and Kenworthy, 1999) together with transport costs have been identified as the main contributors to greater travel distances, as is shown in Figure 3. Whilst US American cities have very low population densities compared with other world regions, they also have the highest rates of transport energy consumption in MJ per capita. Hong Kong, on the other hand,  with an extremely high population density per ha has very low transport energy consumption rates. 

- Figure 3 in here -

Central European cities are found in between these two extremes. It needs to be stressed that Figure 3 also reflects fuel prices throughout the world. In the USA, for example, fuel prices are about three times lower than in Japan. Energy consumption in the USA, on the other hand, is almost 4 times of that in Japan. Furthermore, GDP per capita in the USA is smaller than that in Japan.

Transport and the economy

Many transport economists and politicians still argue that transport growth is inextricably linked with economic growth. However, research results clearly indicate that there is no linear relationship between the two. In 1993, for example, a World Bank study concluded that there was no direct link between kilometres driven per capita and economic prosperity between different major world cities (Kessides, 1993). Figure 4 shows accessibility (in terms of road, rail and air access) and GDP of different European cities. Whilst there are examples for low accessibility and low GDP (Crete) and high accessibility and high GDP (London, Paris), there are also examples for high accessibility and low GDP (Magdeburg) and low accessibility and high GDP (Stockholm). Therefore, accessibility on its own cannot be regarded a sufficient factor for explaining economic prosperity. The previous section already indicated that energy consumption and GDP do not need to be positively linked, referring to the USA and Japan. Similar observations have been made in terms of the effects of transport infrastructure construction, for example motorways. Thus, in certain disadvantaged regions where motorway construction was thought to stimulate economic development these failed to live up to the original expectations. European regions include Northern Wales and Southern Italy. In the former East Germany, it remains to be seen whether the extensive motorway construction programme will have positive or rather negative effects on the local and regional economies.

- Figure 4 in here -

Possible ways for influencing transport energy consumption

There is an extensive literature on the effectiveness of different measures for influencing transport energy consumption (see, for example, Goodwin and Parkhurst, 1996 or Rommers-kirchen, 1993). In the past, politicians and decision makers largely tended to favour technical measures; i.e. technical improvements of transport means and transport infrastructure. However, more recently in the European Union, there has clearly been a shift of attention and it has become clear that only a mix of different measures is likely to be able to effectively reduce transport energy consumption and associated greenhouse gas emissions. Besides technical measures, other ways for influencing transport energy consumption include regulatory measures, pricing-policies, infrastructure (planning)  and organisational measures. Pricing-policy measures have proven to be most effective in reducing transport. However, they are often politically difficult to implement and highly controversial. In fact, at the moment many countries do not regard it  politically feasible to internalise external transport costs, thus making real competition between different means of transport means impossible. Table 1 summarises possible options for each type of measure. No standard solution can currently be offered and individual approaches need to be developed for any particular situation. The remainder of this paper focuses on organisational measures, i.e. integrated policy making, planning and assessment. These are potentially of great importance for reducing greenhouse gas emissions (see, for example Stead, 1999). To some extent, particularly at the policy level, organisational measures may include all other measures, as well. Therefore, they have an umbrella function and should be given more attention than is often the case. Again, it needs to be stressed that the effects of improved telecommunications are currently unclear.

- Table 1 in here -

Part 2: Current planning practice in the European Union

According to institutional theory, planning systems need to be supported by frameworks that set up certain rules for decision making, particularly for ensuring democratic processes (Czada, 1997). These are usually provided by formalised legislation. Furthermore, in order for decisions to be taken in an informed manner, there is a need for assessing the likely impacts within planning processes. Since the 1970s, following the US American National Environmental Policy Act (NEPA), many countries world wide started introducing formalised requirements for assessing likely environmental impacts, usually for projects only. In this context, the process based instrument most often used is environmental impact assessment - EIA. Whilst EIA has been able to lead to improved decisions from an environmental point of view (see for example Marr, 1997 or Sadler, 1996), it has not been formally applied at stages above the project level. Therefore, to date, at higher tiers, decisions have been taken without properly addressing the potential environmental impacts. In the European Union (EU) this practice is now about to change after a directive on the assessment of certain plans and programme was introduced in 2001 - the so called SEA (strategic environmental assessment) Directive, according to which member states are required to introduce formal impact assessment for plans and programmes by August 2003. Whilst both, EIA and SEA are suitable instruments for supporting local and regional governance and providing comprehensive communication platforms, in the EU, requirements will not cover policies, thus leaving out an important decision making stage.
Planning in Western and Northern European countries can be allocated within tiered systems, comprising two main components - administrative and systematic (following Fischer, 2002). Administrative and systematic tiering aspects in the decision making cycle in transport and land use planning are portrayed in Figure 5.

- Figure 5 in here -

The following two paragraphs elaborate this tiered decision making system further, which ensures a consideration of ‘the right issues at the right time’, as was suggested by ICON, (2001, V):

‚in the absence of tiering, communication processes become broken or interrupted, creating dissonance with other levels of decision making‘ 

Administrative tiering 

Transport planning is conducted at different geographical levels requiring the consideration of different planning aspects. Subsequently, the aspects to be addressed at three main geographical levels of decision making are summarised: national, regional and local. Furthermore, the potential to reduce transport energy consumption at a particular geographical level is discussed. 

In addition to the three administrative planning levels, there is also an international aspect which is of increasing importance, as growth rates of international long haul traffic have been very high for the past few decades. This is due both, to increased business and leisure traffic. Of all transport means, air transport has experienced the biggest growth. According to Banister (2000), this was +500% between 1970 and 1990. However, at the moment no effective planning is taking place at the international level.  At the EU level, there are currently some activities aiming at changing this, i.e. the European Spatial Development Perspective.

Local level

Local level traffic is short distance traffic, usually within towns and cities. In Germany, about 2/3 of all car trips are less than 10 km and can be said to be of a local nature. Ways on how to effectively reduce short distance trips are well known and there are now many examples which indeed show a reduction of car traffic relative to other means of transport. Figure 6 shows private car use in percent of all trips to the city centres of Hanover, Freiburg, Braunschweig and Münster. 

- Figure 6 in here -

An effective mix of different measures leading to lower shares of car traffic include an urban fabric that enables a city ‘of short distances’ (‘compact city’)
 with mixed residential and business areas and high densities (see also Figure 3), a good public transport system, restrictions to car use within inner city areas (i.e. pedestrian areas) and high parking fees. Spatial and transport planning can be rather effective in influencing local traffic patterns.

Regional level

Over the past few decades regional level traffic has largely increased in importance, mainly for two reasons. Firstly, the trend towards suburbanisation substantially increased commuting distances and leisure traffic. This is particularly connected with an improved infrastructure network allowing to travel longer distances at less time. Furthermore, low fuel prices have supported this trend. Also, in some countries, in the past state subsidies only applied to developing rural areas, rather than inner-city sites. Secondly, and more recently, due to agglomeration effects, certain economic activities (particularly those that are service oriented) have increasingly tended to ‘cluster’ in certain regions. These effects are of particular importance in ‘global city regions’, which have lately become the focus of widespread political, economic and research attention. It is likely that these developments lead to increased traffic between regions. 

In the European Union, there has lately been a strong focus on the regionalisation of government and regional governance (see, for example Fischer and Barker, forthcoming). However, currently regional level activities are often not easily implemented, as administrative boundaries are not in line with functional regional boundaries. Consequently, apart from certain regions with only one administrative level, such as Hong Kong and Singapore, most regions have not been able to properly co-ordinate their activities at the regional level and experienced substantial growth in traffic energy consumption over the last decade. Theoretical concepts on how regional spatial structures should be organised to reduce transport energy consumption were introduced, for example, by Newman and Kenworthy (1999). This includes a combination of a strong city centre, an extensive train network and residential areas that are tightly clustered around train stations, as is portrayed in Figure 7 (see also Williams et al., 2000 and BBR, 1998). This concept could indeed lead to a decrease in transport energy consumption, particularly if the four phases in the city development cycle prove to be true, which include urbanisation, suburbanisation, desurbanisation and reurbanisation (Heinze and Kill, 1997). The spatial structure of the last phase (reurbanisation) looks similar to the one presented in Figure 7.

- Figure 7 in here -

National level

National transport growth has been very strong up until the present day in most countries world wide. This has been particularly due to a substantial increase of road and air traffic, both of which usually surpassed traffic growth predictions. Figure 8 shows different predictions for car ownership for Germany since the 1950s and the actual development, which always surpassed predictions. Similar developments were also observed for distances travelled and overall fuel consumption. Whilst a reduction of national transport and associated energy use is possible, only a consideration of a wide range of measures and particularly a better reflection of the real costs of road transport are likely to lead to the desired effect. However, in Europe, the construction of extensive new road infrastructure, as proposed for example by the Trans-European-Transport-Networks (TENs) is likely to be very counter-productive to reducing overall national transport energy consumption.

· Figure 8 in here -

Systematic tiering 

There are three systematic decision making tiers above the project level; policies, plans and programmes (see Fischer et al, 2001; Jansson, 2000). Empirical evidence for the existence of these three tiers is based on practice from the UK, the Netherlands, Germany and the Scandinavian countries. Furthermore, similar suggestions were made by Bina (2000) for transport planning and Van Straaten (2001) for spatial planning in different other European countries. The tiered system is based on the assumption that whilst the scope of site specific issues increases from policies to projects, the scope of alternatives decreases (see Figure 9). 

- Figure 9 in here -
Whilst planning documentation above the project level in existing land use and transport planning systems in North-Western Europe, Western Central Europe and Northern Europe can be allocated to either the policy, plan or programme tier, currently no known planning system consistently prepares planning documentation at all four levels within a systematic decision making framework. Following Fischer rt al (2001) and Jansson (2000) each tier addresses specific tasks. Figure 10 summarises planning focus and tasks to be addressed at each tier.

- Figure 10 in here -

Current  tiering practice in Germany

In order to provide some empirical evidence to the system introduced above, Figure 11 shows the current transport planning structure in Germany. It becomes clear that there are substantial deficiencies, as no administrative level consistently applies systematic tiering. This is similar in all other European Union member states.

- Figure 11 in here -

Part 3: Climate change and greenhouse gas emission targets in transport and land use policies, plans and programmes

Part 3 portrays the extent to which climate change and greenhouse gas emission targets were considered in transport and land use PPPs in three EU member states; the UK, the Netherlands and Germany. Firstly, the data collection is explained. This is followed by a description of PPPs and the identification of success criteria for an effective consideration of climate change and greenhouse gas emission targets.

Data collection

Transport and spatial/land use PPPs from three regions were examined, covering all administrative levels of decision making in the UK, the Netherlands and Germany. These include North West England, Noord-Holland and EVR Brandenburg-Berlin. Figure 11 shows the regions in a EU context. A systematic analysis was conducted, i.e. all planning authorities at all administrative levels of PPP making were contacted. Data collection was carried out through:

(a)  ‘structured interviews’ of all types of transport and spatial/land use PPPs at all administrative levels (i.e. national, regional, sub-regional and local) in the three regions with key personnel of responsible authorities, having analysed PPPs beforehand based on existing documentation. In total, interviews on 36 PPPs were carried out (12 in each region) between 1997 and 1998 (including confirmation of results by authorities). 

(b)  mail questionnaires that were sent out to all remaining authorities within the study regions responsible for the preparation of local land use plans. Mail questionnaires were returned by the end of January 1998.

In total, authorities were contacted on 194 PPPs. The interview co-operation rate was 100%. The overall mail survey response rate was 55%. A comprehensive data set was compiled, including aspects of planning
 and SEA systems
, opinions and attitudes of decision makers
 and the consideration of different sustainability aspects
. Furthermore, based on a comprehensive statistical analysis, success criteria were derived based on the different examined planning aspects. The results for all of these aspects are presented and discussed by Fischer (2001). This paper mainly deals with the results of the interviews on 36 PPPs, representing all administrative levels of planning in the three countries, focusing on the consideration of climate change and greenhouse gas emission targets
. The need to consider climate change and greenhouse gas emissions is derived from the sustainable development strategy of the European Union, the Fifth Environmental Action Programme. In addition, mail questionnaire results on local land use plans are used for verifying the observed patterns.

- Figure 12 in here -

The consideration of climate change in transport and spatial/land use PPPs

Figure 13 shows the extent to which the 36 PPPs, representing all administrative levels in the three sample regions considered climate change as an overall objective. In total, only one third of all PPPs did so, over half of which where from Noord-Holland. Whilst 60% of all transport PPPs considered climate change, only 10% of the spatial/land use PPPs did so. The application of SEA clearly had a positive effect. Whilst 43% of those PPPs involving SEA considered climate change, only 15% of the PPPs not involving SEA did so. Regarding the different SEA types, there are significant differences. Whilst 80% of all those PPPs involving policy-SEA and 58% of those involving programme-SEA considered climate change, none of those involving plan-SEA did so. This is mainly explained by the rather applied nature of plans, examining spatial alternatives for anticipated future development, thus leaving out other effects apart from those that are directly land use related.

- Figure 13 in here -

The consideration of greenhouse gas emission targets in transport and spatial/land use PPPs

Only roughly one fifth of the 36 PPPs explicitly considered greenhouse gas emission targets, usually stating that no increase in transport generated CO2 emissions should occur. Whilst most of the interviewees said greenhouse gas emission targets were implicitly considered, it remained unclear what this meant and whether an implicit consideration had any effect. Almost all of the PPPs that explicitly considered reduction targets were from Noord-Holland. Only 8% were from EVR Brandenburg Berlin and none were from North West England. Similarly to the consideration of climate change, most of those considering targets were transport PPPs. Only 10% of the spatial/land use PPPs considered targets at all. Whilst 50% of those PPPs involving policy-SEA considered targets, none of those involving any of the other two SEA types did so. This is the main reason for PPPs involving SEA only scoring slightly better than those not involving any SEA at all.

- Figure 14 in here -

Factors leading to a better consideration of climate change and greenhouse gas emission targets

The most important factor for the consideration of climate change and greenhouse gas emission targets in transport and spatial/land use PPPs was the application of policy-SEA (statistically significant at P≥.01). Furthermore, the extent to which SEA procedural stages were considered was positively correlated with the consideration of climate change (P≥.05). In this context, the participation of the general public and consultation of external bodies played a important role (both just failing to be statistically significant at P≥.05). Figure 15 shows a simplified decision making process which, according to the analysis carried out, is most likely to ensure the consideration of climate change and greenhouse gas emission targets in policy, plan and programme making. It integratively includes an SEA process and involves public participation and consultation at all major stages of decision making.

- Figure 15 in here -

Local land use plans

Findings for local land use plans basically confirmed observations made for the PPPs, representing all administrative levels of decision making. Firstly, hardly any of the 72 examined plans (27 from North West England, 22 from Noord-Holland and 23 from EVR Brandenburg-Berlin)  explicitly considered climate change or greenhouse gas emission targets. However, roughly 40% said these were implicitly considered. Overall, the application of SEA had a very positive effect. Whilst over 60% of those land use plans involving SEA said climate change was (implicitly) considered, only about 10% of the plans without SEA did so. Whilst emission targets were considered in almost 60% of those plans involving SEA, these were mainly land use related including, for example, minimal distances of housing areas from roads, i.e. no CO2 emission targets were considered.

Conclusions

Whilst transport continues to experience strong growth world wide with increasing environmental impacts, a reluctance of politicians and decision makers can be observed to really tackle the problem. This is mainly due to the widespread believe that economic growth and transport growth are inextricably linked. However, there are now many examples showing that this does not need to be the case and that transport can be decoupled from the overall economic development. Whilst pricing-policy measures and car traffic restrictions have proven to be most effective for reducing transport energy consumption, in western societies, these are often considered highly controversial and politically unacceptable. On the other hand, those measures usually favoured by many politicians and transport economists, i.e. technical improvements of transport means and infrastructure, will clearly not be sufficient for achieving more sustainable transport. Therefore, a mix of different measures will need to be applied. In this context, transport and spatial/land use planning potentially play an important role. However, a precondition for transport and spatial/land use PPPs to be able to provide their share towards more sustainable transport, is the explicit consideration of climate change and greenhouse gas emission targets in planning documentation. Furthermore, the effects of measures proposed in policies, plans, programmes and projects on targets need to be assessed.

An analysis of transport and spatial/land use policies, plans and programmes in North West England, Noord-Holland and EVR Brandenburg-Berlin leads to the conclusion  that climate change and greenhouse gas emissions are currently only sporadically considered. Only policies involving strategic environmental assessment (SEA) obtain comparatively good results. It is concluded that current practice can largely be improved, if formalised SEA is conducted for policies, plans and programmes, consisting of predetermined procedural stages and allowing for widespread consultation and participation.
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[image: image4.wmf]Figure 3: Transport related energy consumption and urban densities
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Figure 8: Predictions for car ownership in Germany since 1950
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Figure 13: The extent to which climate change is considered in PPPs
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Based on 36 PPPs, representing all administrative levels of decision making in the three study regions

Figure 14: The extent to which greenhouse gas emission targets are considered in PPPs
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Figure 12: The study regions in a EU context
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Source: following Enquetekommission, 1994, p62
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� This includes particularly those directly related to energy consumption, i.e. CO2-emissions.


� There are currently no indications that telecommunication and E-business will lead to a reduction of transport. In fact, it is now frequently suggested that rather the opposite will occur, i.e. an increase in transport.


� Whilst ‚compact city‘ proponents have been heavily criticised by post-modernists, to date there have not been any conclusive suggestions why Asian and European cities have in fact much lower fuel consumption rates than North American cities other than densities/ mix of urban functions and fuel prices.


� These  include PPP relevance, PPP accountability, PPP inter-modality and PPP procedure


� Aspects of SEA systems include procedure, methods and techniques, impact coverage and the potential SEA benefits


� Opinions on the influence and quality of current SEA and attitudes on formalised SEA


� These include sustainability objectives, targets and measures for action


� Greenhouse gas emission targets were usually acknowledged referring to CO2 emissions
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Table 1: Measures for influencing transport energy use


Measures

Options



a) Technical 

Engines, fuels, infrastructure, telematics



b) Regulatory 

Emission limits, recycling targets, speed limits



c) Pricing-policy 

Internalisation of external costs, taxation



d) Infrastructure 

Infrastructure development, spatial structure / land use



e) Organisational 

Integrated policy making and planning, assessment



Source: following, for example, Goodwin and Parkhurst (1996), Acutt and Dodgson (1996), OECD (1995)
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Figure 7: Spatial structure in favour of energy efficient transport


 EINBETTEN Word.Document.6 \s 




Source: Newman and Kenworthy, 1999, p185
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Figure 11: Preparation of transport policies, plans, programmes and projects and SEA/EIA at the different levels of government in Germany
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Figure 6: Private car use in % of all trips to the city centre
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Source: Henschel et al., 2001, p74
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Figure 9: Quantity of substantive information provided by different tiers of decision making
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Figure 5: Administrative and systematic tiering aspects in the decision making cycle
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Figure 3: Transport related energy consumption and urban densities
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Source: following Newman and Kenworthy, 1999, p110
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Figure 4: Accessibility and GDP of European cities
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Source: Schürmann et al., 2001, p126
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Figure 1: Car ownership in Western and Eastern Germany since 1970
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Figure 2: Goods transport in former Eastern Germany by transport mean 1980 to 1994
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Source: Deiters, Gräf and Löffler, 2001, p22
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Figure 15: Simplified process for the integration of the PPP formulation process and SEA
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