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Abstract

Background Energy Policy is one of the main drivers of
Transport Policy. A number of strategies to reduce current
energy consumption trends in the transport sector have been
designed over the last decades. They include fuel taxes,
more efficient technologies and changing travel behavior
through demand regulation. But energy market has a high
degree of uncertainty and the effectiveness of those policy
options should be assessed.

Methods A scenario based assessment methodology has
been developed in the frame of the EU project STEPS. It
provides an integrated view of Energy efficiency, environ-
ment, social and competitiveness impacts of the different
strategies. It has been applied at European level and to five
specific Regions.

Concluding remarks The results are quite site specific
dependent. However they show that regulation measures
appear to be more effective than new technology investments.
Higher energy prices could produce on their turn a deteriora-
tion of competitiveness and a threat for social goals.
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1 Introduction

Over the past hundred years the widespread availability of
fuel and its relative cheapness has given rise to an era of
increased spatial dispersion of activities and high levels of
mobility for those who could afford it. This growth has
been accompanied and supported by a great expansion in
the transport system. However, nowadays circumstances are
changing. On the one hand, serious concerns over the future
availability of the required fuel quantities have fostered the
use of energy sources other than petroleum, as well as a
reduction in the energy consumption of the transport
system; and on the other, there is a growing preoccupation
with the environmental consequences of transport activity.
The sustainability of the transport system is increasingly
becoming a top-priority objective of public administrations
at all levels.

At strategic levels, these policy objectives are mainly
driven by international commitments to reducing greenhouse
gas (GHG) emissions. At the local level, key policy concerns
include reducing pollutants, particularly in urban centres [1],
and an environmentally friendly development [2].

In response to these concerns, various international
agencies such as the International Energy Agency [3], the
International Panel on Climate Change [4], the United
Nations [5] the Organization for Economic Cooperation and
Development [6], and European organizations such as the
European Environmental Agency [7] have proposed strat-
egies to improve transport-related energy efficiency and
reduce its adverse environmental effects.
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The policy measures featured in these strategies
include a wide spectrum of initiatives which range from
an increase in fuel taxes, market incentives to reduce
barriers to the introduction of alternative technologies
[8], the development of standards for fuel energy con-
sumption, or even awareness campaigns. However, the
uncertainty about the future development of oil prices and
about the rate at which the new technologies will penetrate
the markets combine to hamper the task of making an
accurate prognosis as to the expected efficacy of these
policy measures [9, 10].

There are also political, social and environmental issues
to be considered when assessing which technologies should
be encouraged and invested in. All new technologies
involve technological risks, in conjunction with doubts
about the energy, social and economic future [11]. In this
climate of high uncertainty, scenario building [12] and
backcasting techniques [13] are useful planning tools for
both planners and decision makers.

This paper makes a contribution to the scientific
literature in this field with the proposal of a methodology
to assess transport and energy scenarios from the perspec-
tive of sustainability. The paper is structured as follows.
Section 2 contains a review of the policy documents
regulating energy and transport sectors. The research
approach of the STEPS project is presented in Section 3.
The scenario-building process and the assessment method-
ology are described in Section 4. Section 5 discusses the
assessment results. Finally, conclusions and final remarks
are included in Section 6.

2 European policy context

The increasing importance of the Energy and Transport
sectors in the EU came to the fore in 1999, when the
Commission created a specific Directorate-General for the
management of Energy and Transport Policy. These two
sectors share a number of key features [14]:

» they are essential to economic competitiveness;

» they contribute to social and territorial cohesion;

* cach one is the subject of important public service
missions guaranteeing all users and consumers, wher-
ever they may be within the Union territory, equal
access in equitable conditions to quality services at
affordable prices;

» they require substantial infrastructure with quality, inter-
connected networks and the issue of investments is vital
to each one;

» they are often organized on a monopolistic basis, and
face similar problems when confronted with the
integration of national markets and regulatory changes;
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* both have a major impact on the quality of our
environment and are subject to the same requirements
in terms of safety and security;

» they each have a major international dimension.

In summary, the main objective is for energy and transport to
contribute to sustainable development, making Europe both a
homogenous area of economic development and an area where
the environment, in the broadest sense of the term, is conserved.
These have become part of the Energy Policy targets
incorporated into the Treaty establishing a Constitution for
Europe, in the Official Journal of the European Union [15].

Current activity in the fields of transport and energy is
based on two major policy documents:

The white paper European Transport Policy for 2010: time
to decide [16] followed by its Mid-term review [17]. The
White Paper proposes four main priorities:

» adjusting the balance between the different modes of
transport;

* implementing the trans-European transport network;

» placing the user at the heart of transport policy;

+ managing the effects of transport globalisation.

The green paper Towards a European strategy for the
security of energy supply [18], which establishes three
major strategic priorities:

» controlling the increase in demand, identifying two
priority sectors: transport and construction;

* managing dependence on supply, not in order to
maximise the Union’s energy autonomy, but to reduce
the risks of dependence;

+ ensuring that the internal energy market works efficiently.

Finally, the Community Guidelines for the development
of the trans-European transport networks [19] include
essential EU transport policy objectives. The following listis a
selection of the relevant objectives in the context of this paper:

+ ensure the sustainable mobility of persons and goods
(...) under the best possible social and safety condi-
tions, while helping to achieve the Community’s
objectives, particularly in regard to the environment
and competition, and contribute to strengthening
economic and social cohesion,;

* Dbe, insofar as possible, interoperable within modes of
transport and encourage intermodality between the
different modes of transport;

+ cover the whole territory of the Member States of the
Community so as to facilitate access in general, link
island, landlocked and peripheral regions to the central
regions and interlink without bottlenecks the major
conurbations and regions of the Community.
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3 Strategies under scarcity of energy supply: the steps
project

The future framework of the transport system is closely
linked to energy supply. The recurrent crisis and even wars
in certain areas where oil and gas are produced are issues of
major concern. There is also alarm as to the environmental
consequences of transport use. Several policy documents
have highlighted the long-term impacts of different transport
strategies [20].

It is therefore necessary to explore the potential effects
of technological, socioeconomic and political drivers for
changing present energy consumption patterns and trends
[39].

During the last decade, a number of studies have been
oriented to understanding the long-term impacts of trans-
port policies on energy scenarios [21]. Ozan et al. [22]
maintain that transport demand policies are more effective
than measures for improving energy efficiency on rural
roads. Aranda et al. [23] analyse the future impacts of
renovating vehicle fleets and transferring demand from road
to other modes. Rajan [24] finds that policies that focus
only on technology and pricing are insufficient, and must
be supplemented with long-term lifestyle and land-use
changes.

This leads to the conclusion that forecasting energy
scenarios is a complex issue. There are many drivers
affecting energy efficiency, including transport costs and
economic competitiveness, technology supply, social and
behavioural changes. It is therefore necessary to develop
dynamic tools to build long-term scenarios where all the
factors can interact over time. This was the target of the
STEPs project [39] where a number of scenarios were
built to test the impact on energy consumption of

alternative transport strategies at the European level.
The first group of strategies involves technological
improvements in alternative vehicle technologies and
transportation fuels, with the aim of exploring their
potential for changing the energy mix. The second
group of strategies focuses on controlling transport
demand, and includes taxation on fuel and car use and
regulating urban development with emphasis on public
transport use and node development.

4 Assessment methodology
4.1 Outline of the STEPs methodology

The scenarios are assessed using a multicriteria analysis
(MCA) methodology, as outlined in Fig. 1. The procedure
starts with two preliminary tasks. The first is to define the
scenarios to be assessed, whose impacts will be computed
using a set of models at a European and regional/local
scale. Second, in order to select the list of assessment
criteria, a review is made of the major energy and transport
related policy documents at the European scale. Each
criterion is then assigned a performance indicator, comput-
ed from the outputs of the models. The assessment matrix is
built from these performance indicators, which are then
transformed by means of an MCA procedure into an
assessment score for each scenario; this score includes the
definition of a common set of utility functions and criteria
weights. The final step in the methodology is to test the
consistency of the assessment results by means of a
sensitivity analysis. Figure 1 shows an outline of the
assessment procedure, while the assessment stages are
described in subsections 4.2. to 4.5.

etk |

' POLICY I
! OBJECTIVES I
: |
I & CRITERIA |
I WEIGHTS :
1| ASSESSMENT CRITERIA |
I T Q |
: I
I PERFORMANCE | | EVALUATION INTEGRATION SENSITIVITY
I INDICATORS MATRIX =2 orresuts |™® | T AnaLvsis —{P CONCLUSIONS
: I
I
SCENARIO IMPACTS : |
(MODEL RUNS)- VALUE |
: FUNCTIONS |
DEFINITION OF :_ :
SCENAROS | @2 e e e e - =

Fig. 1 Outline of the assessment methodology
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4.2 Scenario definition

Eight different main scenarios have been defined until
the year 2030. The matrix defining the eight scenarios
was built from the combination of two forecasts on
future energy supply —the two rows— and four alterna-
tive policy strategies —the four columns—, as shown in
Table 1.

First, from the point of view of energy availability, the
scenarios are divided into two groups:

* Scenarios A, based on a generally accepted energy
supply forecast, in which oil prices are assumed to
increase 2% per year on average;

» Scenarios B, based on the scarcity of energy assump-
tion, i.e. oil prices are projected to increase 7% per year
on average.

The selection on these average annual increase rates was
conducted based on the available forecasts provided by
international energy related agencies, such as the IPCC, the
IAE and the OECD.

Second, from a policy perspective, four contrasting
policy strategies are considered:

* Scenarios —1: No policies alternative

» Scenarios 0: Business as usual alternative, where only a
limited number of policy measures —consistent with the
current direction of transport and energy policy— are
assumed.

* Scenarios 1, concentrating on investments in technolo-
gies (i.e. improving energy efficiency, supporting
innovative vehicles).

* Scenarios 2, focusing on demand regulation (i.e.
reducing the need for travel, reducing trip lengths,
shifting demand onto public modes, etc.)

4.3 Scenario modelling
Several modelling tools are used in order to simulate the

scenarios on transport and energy supply and to provide
quantitative responses as to the effects of these scenarios on

Table 1 Assessment scenarios

No policies Business Technology Demand

—only fuel asusual investments regulation
price
Generally-accepted A-1 A0 Al A2
energy supply
forecast
Worst-case energy B-1 BO B1 B2

supply forecast
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a range of aspects. These models can be classified into two
main categories:

* models operating at the European level: the ASTRA
system dynamics model [25], the SASI socio-economic
model [26], and the POLES energy model [27] and

* models operating at the urban/regional level: the
Dortmund model [28], South Tyrol and Helsinki
MEPLAN models [29], Brussels IRIS model [30] and
the Edinburgh MARS model [31].

The models cover a range of different methodologies.
Although the ASTRA and SASI are both European models,
they work with two different approaches. Based on a coarse
geographical system, ASTRA is a system dynamics model
where the input/output relationships between sectors play a
major role in explaining the linkages between transport,
economy and environment. SASI is a recursive (i.e.
equilibrium-seeking) model aimed at analysing the impacts
of infrastructures and other major changes in the transport
system on local economies, in which these impacts are
modelled using regional production functions including
spatially disaggregate accessibility indicators. Therefore
although both models reveal how changes in the transport
side affect the economy, their response is given from two
distinct perspectives.

Various differences can also be noted in the regional
models. From the methodological standpoint, almost all
models include a degree of interaction between land use
and transport, albeit not in the same way (the Helsinki and
the South Tyrol model share the same software and are
more similar; the Dortmund and the Edinburgh model are
built with different relationships). The local contexts are
also different: the Brussels and Dortmund models focus on
very densely populated metropolitan areas with millions of
inhabitants; the Helsinki and Edinburgh models cover
wider regions with a major city centre where most of the
population live; finally, the study area in the South Tyrol
model is the whole province, sparsely populated and where
the largest city has no more than 100,000 inhabitants.

Each different model used for simulating the scenarios thus
takes a different approach to considering the impacts of the
policies; specific mechanisms that play a major role in one
tool could be secondary in another and therefore give rise to
different effects. A more detailed description of the models
used in the project STEPS is beyond the scope of this paper.
More technical information about the models and especially
the issue of the consistency of the modelling results can be
found in Fiorello et al. [39] and (STEPS consortium [32]).

4.4 Definition of assessment criteria and indicators

The list of criteria and the corresponding performance
indicators for evaluating each scenario are defined based
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on the review of EU transport and energy policy docu-
ments [7, 14, 16]. The rationale for this proposed structure
was the intention to assess both the performance of the
transport and energy system, and its consequences from a
social, environmental and economic perspective, follow-
ing the threefold approach of the sustainability paradigm
[33].

Four criteria categories were defined: energy, environ-
ment, social and competitiveness. The last one corresponds
to the economic aspects of sustainability, but from the point
of view of how the improvements in the transport sector
will contribute to a more competitive general economy.
This approach differs from the proposed for a number of
researchers [9, 10, 34, 35] to assess the impact of specific
transport policy measures and local scale projects. The
proposed set of criteria and their corresponding perfor-
mance indicators (see Table 2) are more strategic, intending
to show long term market and economy trends. The
selection of indicators has followed a consultation process
among stakeholders participating in the STEPs project.
They are possible outputs of the models applied in the
project. They are designed to catch up the macro-level and
long term impacts of general transport policies in the
proposed scenarios.

4.5 Integration of performance values

In order to obtain integrated scores in each of the four
categories,' it is necessary to define both criteria weights
and utility functions. The results have been determined
following a MCA process. Criteria weights were defined by
means of a targeted survey’ of experts, academics and
stakeholders in the field of transport and energy, following
a direct method (see [36]). Then, linear value functions
were established in order to transform the values obtained
in each indicator into a utility value (see Fig. 2). It was
decided to use a common set of criteria weights and utility
values in order to facilitate the interpretation and compar-
ison of results. The last step in the MCA process was to
apply the linear additive model, which multiplies the score
of each indicator by its weight, and then aggregates these
scores to obtain the utility value of a given scenario [37].

' No aggregation of the corresponding four scores has been made in
STEPS, for two main reasons. The first is that none of the models
provides performance indicators for all the indicators, and it is
therefore not possible to compute a “strict” global social utility value
for each scenario. The second reason is for the purpose of giving the
decision-maker the final say on the best scenario, depending on the
trade-offs between the —often conflicting— scores obtained in each of
the aforementioned four criteria groups.

2 The questionnaire was distributed mainly by e-mail through most
European countries, including new accession members. Some
responses were also collected in two specific workshops of the project
in 2006.

Finally, a sensitivity analysis of assessment results to
changes in criteria weights and utility functions allows
checking the consistency of results.

5 Analysis of results
5.1 Assessment framework

In order to make any comparison among the scenarios, it
is first necessary to define a reference scenario. In this
case, scenario A-1 —no policies, and fuel price increase
following observed past trends— was selected for this
purpose. Thus in order to facilitate the interpretation of the
results, in the following hypotheses the performance of
each scenario is compared with the one obtained in
scenario A-1:

*  On the one hand, the effect of an increase in fuel prices
is isolated if the reference scenario is assessed against
scenario B-1.

e On the other hand, the effect of the different policy
packages present in each scenario is more easily
highlighted when the reference scenario is compared
against policy scenarios with the same fuel price
assumptions, i.e. A0, Al and A2.

A comparison of the reference scenario (Scenario A-1)
with another scenario combining different fuel prices and
the implementation of policy measures gives an idea of
the overall effect obtained, although making it difficult to
identify which part of the effect is caused by these
factors.

Tables 3 and 4 included in this paper include both the
comparison of qualitative scores of scenarios located in the
same row and/or column of the reference scenario A-1, and
diagonal comparisons (e.g. A-1 vs Bl) which make
additional contributions to the analysis. Complete assess-
ment results for all the models and scenarios can be found
in Fiorello et al. [39].

5.2 Assessment results

The comparison of assessment results across scenarios is
aimed at investigating whether similarities appear in the
direction of the predicted effect across models. A direct
comparison of quantitative assessment scores across models
would not provide any consistent conclusions, as —as
detailed in previous sections- each model has its own
specific features and does not provide indicators for the
complete set of criteria categories. Hence, an overall
qualitative comparison of the direction and magnitude of
the effects is included in this section. This qualitative
comparison is aimed at analyzing if there are similarities in
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Table 2 Assessment criteria and performance indicators

Criteria categories

Sub-criteria

Base performance indicator

Efficiency and security of energy supply

Reducing total energy consumption
Reducing import dependence
Increasing% of renewables

Total energy consumption (toE)
% of energy from imports

% of energy from renewable sources

Reducing energy consumption per unit toE/trip
of transport/economic activity toE/GDP
Environmental Global warming COy/pers-km, t-km
total CO,
PM/NO, emissions PM/NOy emissions (urban/rural area)
Traffic noise emissions Noise emitted (urban/rural area)
Social Increasing transport safety Total deaths/injuries
Improving equity Territorial cohesion indicators of accessibility,
GDP & employment
Competitiveness Changes in accessibility % change (each mode)

Increasing regional GDP
Increasing employment rates

Decoupling transport and GDP growth

% change in GDP
% change in unemployment rates
(%GDP growth-%transport growth)

the assessment results for the wide range of different model
assumptions and site characteristics.’

For this purpose, for each model, the performance score
of each scenario was compared with that of the reference
scenario (Scenario A-1). A qualitative scale has been
developed in order to classify the corresponding changes
in criteria categories according to their magnitude —in large,
medium or slight- and direction —as an improvement or a
decrease-, for the models that calculate the corresponding
scores? Table 3 includes this qualitative comparison for
“Scenarios A”, whereas Table 4 shows the comparison of
“Scenarios B”, as previously defined in Table 1. In both
Tables 3 and 4, the comparison is carried out in reference to
Scenario A-1.

Starting with the analysis of the effect of trend measures
modelled in Scenario A0, it can be noted that all models are
consistent with regard to the effect on energy criteria. The
direction of the predicted effect is unanimously positive.
Nevertheless the spread is rather wide, with the slightest
changes corresponding to Edinburgh.” The effect on the
environment indicator is also positive for all models with
the exception of Edinburgh, where its value decreases
slightly. In social terms, the direction of the effect differs

3 It should be noted that the policy measures making the difference
between the do-nothing and the BAU scenario are not consistent
among the different case study areas.

* If the model does not provide values for a given criteria category, the
scale shows a “not applicable” (n.a.) result.

> The observed differences in the Edinburgh model runs are mainly
due to the increased accessibility by bus predicted by the model.
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slightly across the models. The results are negative in
Edinburgh —medium value- and in South Tyrol —slight
decrease, while a moderate positive increase in social
criteria appear in the ASTRA, SASI, Dortmund and
Helsinki models. In relation to competitiveness criteria,
the models computing the corresponding indicators show a
consistent deterioration.

Similar conclusions can be drawn from an analysis of the
effects of technology investment measures (see Scenario
Al information in Table 3): in general terms, the perfor-
mance of the three first criteria categories improves at the
expense of a deterioration in their competitiveness. The
exception is Edinburgh, where there is a slight deterioration
in the social utility and a slight improvement in the
competitiveness utility.

Similar results are obtained when demand regulation
measures (Scenario A2) are tested against the reference
scenario. All models coincide in predicting positive effects
in energy, environmental and social aspects. The only
exception is SASI with a slight reduction in its social score.
In the competitiveness criteria category, the direction of the
effect is the same across all models: demand regulation
policy measures show a deterioration in economic perfor-
mance, with severe utility reductions.

In order to test the consistency on the conclusions on the
direction of the above effects when fuel price increases, a
similar assessment methodology is applied to “Scenarios
B”, as Table 4 shows. Starting with Scenario “B-1”, the
analysis of the qualitative scale values shows the forecasted
effect of a fuel price increase: in general terms, all the
models predict an improvement in energy, environment and
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Fig. 2 Value Functions in the

MCA procedure Performance

matrix

.—.—)‘

100

Utility value

A Value functions

Scores

—T—> Aggregation

Criteria weights
(X2,Y2)

0
(Xl,Yl)T

least preferred value

social categories along with lower competitiveness values
as fuel prices increase. One slight exception is Edinburgh
where social utility slightly decreases.

Similar conclusions can be drawn from an analysis of the
resulting scores when assessing the combined effect of fuel
price increases and BAU policies (scenario B0). The picture
is similar when technology investment measures are
implemented in combination with fuel price increases
(scenario B1). Finally, demand management measures in a
scenario with high fuel price (scenario B2) lead to both
significant improvements in energy, environmental and
social criteria, and important negative impacts on compet-
itiveness across all models.

Finally, a sensitivity analysis was carried out in order
to check the sensitivity of the results to changes in the
criteria weights. In addition, the STEPS project included
a meta-analysis of the results [38] in order to test the
validity of the results across models. It is beyond the
scope of this paper to show the complete results of both
the sensitivity and meta-analyses. However, the conclu-
sions extracted from both analyses show that, despite the
significant heterogeneity across models, results are con-
sistent in terms of the predicted performance of the
defined transport and energy scenarios [38, 39].

6 Conclusions

In this context, the list below summarises some final
remarks stemming from the assessment of the modelling
results:

>

I

most preferred value

* In comparison with the do-nothing scenario, A-1 energy
and environmental criteria improve when fuel prices (B
scenarios), business as usual (0 scenarios), technology
investment (1 scenarios) and demand regulation (2
scenarios) measures are implemented in all the models
considered. The question of which of these four “pack-
ages of measures” has a stronger effect depends on the
specific model and case study area under consideration.

* Demand regulation measures proved to be more
effective than technology investments in terms of
energy consumption and environmental criteria, i.e. a
reduction in car use brought about by demand regula-
tion measures exceeds the effect of more efficient
technologies.

* The predicted effect in social criteria is not as
straightforward. In general terms, safety indicators
improve in all scenarios, whereas spatial equity indica-
tors show both slight improvements and deteriorations,
depending on the specific model and case study area
considered. The predicted pattern of the spatial distri-
bution of accessibility changes must be comprehensively
analysed in order to draw significant conclusions on this
topic.

* However, both fuel price increases and modelled
policies give rise to higher transport costs, mobility
constraints and reduced accessibility, which inevitably
lead to a reduction in GDP and employment growth
rates, i.e. they produce a deterioration in competitive-
ness criteria.

The trade-off between energy, environment and social
criteria on the one hand, and competitiveness criteria on the
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Table 3 Assessment of “A” Scenarios (compared with A-1 Scenario)

Scenario Criteria category European models Regional models
ASTRA SASI Brussels Dortmund Edingburgh Helsinki South Tyrol

Trend measures AOQ Energy +++ n.a. ++ +++ + +++ n.a.
Environment ++ n.a. +++ ++ - ++ ++
Social ++ ++ n.a. ++ - ++ -
Competitiveness - - n.a. - - n.a. -

Technology investments Al Energy +++ n.a. +++ +++ ++ +++ n.a.
Environment +++ n.a. +++ ++ ++ +++ ++
Social ++ ++ n.a. ++ - +H+ +
Competitiveness - - n.a. - ++ n.a. -

Demand management A2 Energy +++ n.a. +++ +++ ++ +++ n.a.
Environment +++ n.a. +++ +++ +++ +++ +++
Social +++ - n.a. +++ +++ +H+ +
Competitiveness — - n.a. — - n.a. -

+++ Large improvement (above 50%)

++ Medium improvement (from 10% to 50%)

+ Slight improvement (from 0% to 10%)

— Large decrease (below —50%)

— Medium decrease (from —50% to —10%)

- Slight decrease (from —10% to 0%)

n.a. Not applicable

Table 4 Assessment of “B” Scenarios (compared with A-1 Scenario)

Scenario Criteria category European models Regional models

ASTRA SASI Brussels Dortmund Edingburgh Helsinki South Tyrol

No policies Bl Energy +++ n.a. +++ +++ + +++ n.a.
Environment ++ n.a. +++ ++ ++ +++ ++
Social ++ + n.a. ++ - ++ +
Competitiveness - - n.a. - - n.a. —

Trend measures BO Energy ++ n.a. -+ -+ ++ +++ n.a.
Environment +++ n.a. +++ +++ ++ +++ ++
Social ++ + na. -+ - ++ +
Competitiveness - — n.a. — - n.a. —

Technology investments B1 Energy ++ n.a. +++ +++ +++ +++ n.a.
Environment +++ n.a. +++ +++ +++ +++ ++
Social ++ ++ n.a. +++ - +++ ++
Competitiveness - — n.a. — ++ n.a. —

Demand management B2 Energy +++ n.a. +++ +++ =+ +++ n.a.
Environment +H n.a. -+ +++ ++ +++ +++
Social +++ - n.a. +++ -+ -+ +
Competitiveness — — n.a. — - n.a. —

+++ Large improvement (above 50%)

++ Medium improvement (from 10% to 50%)
+ Slight improvement (from 0% to 10%)

— Large decrease (below —50%)

— Medium decrease (from —50% to —10%)

- Slight decrease (from —10% to 0%)

n.a. Not applicable
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other, is a key factor in the design of any integrated energy
and transport policy. This conflict is present in the main EU
policy documents [7, 17, 18]: to what extent can economic
growth be threatened in order to achieve environmental or
social goals? The results of these scenario assessments
provide the decision-maker with consistent and reliable
information on the predicted effect of different sets of
policy measures. This information will be a useful aid
for selecting the most appropriate strategy, although
political, social and numerous other factors beyond the
scope of this research paper will also presumably drive
the DMs’ choice of the package of policy measures to
implement.
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