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1 Introduction

The aim of this paper is to
demonstrate a method of
selecting between propo-
sed developments of tran-
sport terminals and links in
order to satisfy interested
parties and a given set of
policy objectives.

A major objective of tran-
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EUROSIL project - need to
be identified.

The first EUROSIL objecti-
ve is multimodality. This
looks at competition be-
tween transport modes in
the same corridors with the
aim of achieving the opti-
mal (most efficient) modal
split, e.g. the proportion of

sport policy makers is to
ensure that the movement of
freight and passengers along
links and at terminals takes
place with the least cost and
inconvenience to the item in
transit and anything that it
impacts upon during its
journey. In order to achieve
this objective, several sche-
mes may be proposed, but it
is necessary to identify
those that are most efficient.
For example, EU policy
makers may wish to compa-
re different projects in order to allocate funding priorities; at the
local scale, a council may wish to compare different projects

given set of policy objectives.

for policy makers.

when giving planning permission. At present there is no clearly

identified mechanism for achieving this objective.

2 Context

The Key Indicator Selection methodology has been developed as
part of the EU DGVII project EUROSIL (EUROpean Strategic
Intermodal Links) whose objectives are to provide a set of guide-
lines and evaluation tools to promote Trans European Transport
Networks (TENs). These networks are aimed at improving the
economy and quality of life for people living in Europe.

The remit was to examine priorities for the development of
new terminals and links or the upgrading of existing ones, ter-
minals being nodes on strategic links. When strategic links
are completed, they promote the achievement of TENSs,

The methodology examines passenger and freight transport,
and all modes can be applied to the methodology, i.e. road,
rail, sea, inland waterways, air, pipelines.

3 The key indicator selection (KIS) methodological approach

3.1 The Objective of Key Indicator Selection (KIS)
The objective of KIS is to determine which project, amongst
a group of alternatives, most closely meets the requirements
of the policy makers and other interested parties (see selec-
tion of most desirable project in Figure 1). Each of the com-
ponents of KIS are described below.

3.2 Policy Objectives (EUROSIL)
Initially policy objectives (see Figure 1) - in this case for the

Q

This paper demonstrates a selection process, referred to as the
Key Indicator Selection (KIS) methodology, which identifies the
most important factors in the development or improvement of
transport terminals and links for all interested parties and for a
Competing schemes can then be
compared by considering the extent to which they fulfil the needs
of policy makers and interested parties. The example based
methodology is flexible, being applicable to all transport modes
at a specific point in time, and has potential as a planning tool

a journey spent travelling
on road and rail.
Intermodality is the feasibi-
lity of having an integrated
transport chain, e.g. at least
two different modes from
origin to destination on a
trip.

Interoperability is the abi-
lity of two or more tran-
sport systems to work in
harmony. This may take
the form of technical,
financial or physical har-
monisation and it may take
place anywhere between the local intra-urban scale (e.g. the
length of time spent waiting for connecting services at an
interchange) and the international scale (e.g. restrictive border
controls between countries) (Hibbert et al, 1996).!

Lastly, impact to the area development is the improvement of
the regional and economic cohesion of Europe, e.g. work and
leisure activities.

Policy Objectives

Objective/Characteristics
Catalogue ¢

Possible project ]<—
Y

Actor/Indicators
Catalogue

Indicators/Characteristics
Catalogue

Key indicators l——> Repeat for each |[—
possible project

Selection of most
desirable project

Figure 1 The KIS Methodological Approach

3.3 The EUROSIL Objective/Characteristics Catalogue
Having identified the policy objectives, the
Objective/Characteristics Catalogue (see Figure 1 and Table
1) can be constructed.

The definition of each EUROSIL objective shows the featu-
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res that a project must demonstrate in order for it to fulfil the
objective.

Policy Objective Characteristic ]

Multimodality More than one mode available and
Modes compete over at least one link
Intermodality More than one mode available and

Interchange available
Interoperability Interconnectivity (physical) and
No barriers to use of interconnected links/terminals
Area Development Number of jobs or
Business start up rate or
Business turnover or
Accessibility to the area or
Accessibility to the network or

Development policies and incentives

Table 1 The EUROSIL Objective/Characteristics Catalogue

In this context, a characteristic explains the potential involve-
ment of each of the four EUROSIL objectives. For example,
for intermodality to exist there must be more than one mode
available and interchange must be available. For area deve-
lopment to exist only one item from the list of characteristics
needs to be present.

3.4 Case-study: the Redevelopment of Haymarket Bus
Station, Newcastle upon Tyne

The methodology is demonstrated using one of the case-studies
used in EUROSIL as a possible project (see Figure 1). It iden-
tifies the key indicators for the redevelopment of Haymarket
bus station when applied to the EUROSIL objectives.

The Haymarket bus station is located on the northern edge of
the Central Business District of Newcastle upon Tyne (see
Figure 2). The bus station lies sixty metres from the
Haymarket Metro system station, car parks and a taxi-rank,
and it is therefore considered to be a multimodal interchange.
The main function of the Haymarket bus station is to serve
outlying settlements up to 80 kilometres away to the north-
west, north and north-east of Newcastle. The remaining ser-
vices operate within the urban area and include those that ter-
minate to the east of Newcastle at or near the coast 15 kilo-
metres away: local services up to 5 km away to the north and
north-east; and a few services which operate southwards
across the River Tyne, in order to link directly with a hospital.
Most passengers will be working at or making use of city
centre shops and services. Some passengers will be transfer
to other buses at the Haymarket or the nearby Eldon Square
bus station, and 10-15% of Haymarket passengers transfer to
the Metro (which also connects with the inter-city rail
network). Haymarket bus station is therefore considered to
be a strategic terminal, since it functions as a key entry and
exit point between the city of Newcastle upon Tyne and its
hinterland.

Redevelopment of the Haymarket Bus Station was first consi-
dered in 1993, leading to the submission for planning permis-
sion in autumn 1994. Prior to demolition and rebuilding, the
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ownership of some land changed, so that NCC now own the
land on which the bus terminal is built. As the land included
adopted public highway, NCC ownership made it easier for
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-

Figure 2 Schematic representation of the location and

services from Haymarket Bus Station, Newcastle upon Tyne

this highway to be kept open. The old terminal superstructure
and two blocks of shops adjacent to it were replaced with an
extension of Marks and Spencer plc over its former service
area, incorporating a row of general utilities opening onto the
rebuilt, enlarged bus station. The layout was altered so that
buses enter from the north and exit from the south end (the
reverse of pre-refurbishment operations). Rebuilding began
on 26 February 1995: during refurbishment, Haymarket servi-
ces terminated on nearby streets.

The bus station was reopened on 1 April 1996. More jobs are
provided by the new general utilities than those lost in the
redevelopment. In particular, Marks and Spencer has
employed 250 extra staff as a direct result of the redevelop-
ment. NCC have retained responsibility for the working
order of the bus station, having taken over from Marks and
Spencer after the first year of operation.

3.5 Categorisation of Actors

In order to create the Actor/Indicators Catalogue (see Figure
1) the actors and indicators need to be identified.

An actor is a person or body having a strong interest in the
development or redevelopment of a terminal and/or link. The
actors are categorised (see Table 2) into those interested in
either the development or the operations phase of a project.
Development phase actors are interested in the project’s input
(land owners, capital investors, stakeholders) or output (infra-
/superstructure owners, designers, developers). Operations
phase actors are interested in the demand [passengers, passen-
ger travel agents, shippers, forwarders, stakeholders] or sup-
ply [direct (infra-/superstructure operator, employees, freight
agents, mode operators) and indirect (suppliers of hardware,
utilities, maintenance, general utilities, value added servi-
ces)].
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3.6 Indicators
An indicator is used to judge the location, physical characteri-
stics, operations and/or environment of a new or refurbished
terminal or link.

Development phase Operational phase

Input Demand
® Land owners ® Passengers
® Capital investors '@ Passenger travel agents

® Stakeholders in development phase |®  Freight shippers

[0 Freight forwarders
E. Stakeholders in development phase

I
Supply

Output

® nfra/Superstructure owners Direct

® Designers ® Infra/Superstructure operators
® Developers ® Employees

® Freight agents

® Mode operators

Indirect

® Suppliers hardware
Suppliers utilities
Suppliers maintenance
Suppliers general utilities

Suppliers value added services

Table 2 The categorisation of actors for all potential projects

An exhaustive list of indicators (n=128) has been identified
by considering the physical and operational components of
terminals and their links, together with a review of available
literature (Bell, 1976, Schwieterman, 1994, Thomson and
Sargious, 1988). The indicators relevant to the development
(or redevelopment in the case of the Haymarket bus station)
can be short-run (also known as the development phase of the
terminal) a part of which is shown in Table 3, or long-run (the
operational phase, which is not shown in this example). Each
phase has a separate list of indicators, some of which are
appear in both phases. The indicators are grouped into cate-
gories that assist in data handling, e.g. services and dynamics,
infra- and superstructure, financial/juridical aspects.

3.7 Actor/Indicators Catalogue (generalised form)

Having identified the actors and indicators a catalogue is crea-
ted. In all potential projects this catalogue contains the deve-
lopment and operational phase actors, and the development
and operations phase indicators (Table 2). Prior knowledge of
actor behaviour shows that actors active in the development
phase are not usually expected to be interested in the opera-
tions phase indicators whilst actors active in the operations
phase are not expected to be interested in the development
phase indicators. These are marked as the shaded out areas on
Table 4, which gives the general form of the catalogue for all
potential projects. These shaded out areas are an aid to users
carrying out the Key Indicator Selection (see Section 3.8).

MULLEY -

NELSON

Category Indicator

Infra- and Superstructure Accessibility (distance)
Accessibility (time)

etc.

Services and Dynamics Development/Expansion possibilities
Information, background
Interchange facilities

Loading units, utilisation of

Mode split of a journey

Modal split

Modes, more than one available
Operating facilities (operator)

Traffic demand, expected

Traffic volumes and patterns
Weather influences, long term
Financial/Juridical Aspects Capital, access to
Concession, duration of
Costs of infrastructure
etc.

Employment Employment impacts

Labour market, quality and size of
Social engagement
Societal/Environmental Aspects Cohesion

Economic stakes, private regional
Economic stakes, public regional

etc.

Table 3 Sample List of Indicators (Development Phase)

Actor

Indicator
Development

Development phase (short-run)

Operation phase (long-run)

[ ]

Actors likely to be interested in this phase

B Actors ot likely to be interested in this phase

Table 4 Actor/Indicators Catalogue (General Form)

3.8 Actor/Indicators Catalogue (sample from
Haymarket bus station case-study)

In order to test the KIS methodology the main actors involved
in the development and operational phases were contacted
and interviewed. These were Newcastle City Council (NCC),
NEXUS and Northumbria Buses. Each of these actors repre-
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sented at least one interest.

The landowners were Newcastle City Council which owned
the terminal site whilst Marks and Spencer owned its adjoi-
ning retail outlet site. The main capital investor was Marks
and Spencer, providing £30m, for whom the planning gain
was store extension and increased turnover. The Passenger
Transport Executive (operating as NEXUS), whose main role
was being the terminal operator, provided £200,000 for facili-
ties not covered by Marks and Spencer, i.e. upgrading the
specification to high quality York paving, a glazed front and
doors to the bus station (separating passengers from the
weather and bus fumes/noise) and external CCTV. NCC
input was through staff time and management of the project.
Indirectly, Northumbria Buses made a capital investment, as
they have a policy of introducing new vehicles on services
coinciding with new/refurbished terminals. The ferminal is
jointly owned: NCC owns the bus station superstructure.
Marks and Spencer owns the adjoining general utilities: they
are leased to NCC which then sub-lets to the unit holders.
The Highways Agency and development sections at the NCC
offered pre-planning application advice to the developer,
planners and consultants. As the Highways Agency and
Local Planning Authority, NCC is responsible for terminal
design, therefore, the architects (Gledes of Darlington) and
civil engineers (Travers Morgan) views were represented by
the NCC. As the sub-contractor Bovis was the terminal rede-
veloper, therefore their interests were held by Marks and
Spencer (the capital investor) and NCC (terminal owner and
designer). NEXUS, the terminal operator, was closely con-
sulted during the development phase. NEXUS was responsi-
ble for planning and overseeing the operation (bay allocation
and time slots) of the bus station and remains responsible for
suppliers of maintenance.

Northumbria Buses was almost the sole mode operator from
the Haymarket bus station prior to refurbishment (two jour-
neys were operated by Go-Ahead Group North-East).
Following the refurbishment the bus station was used by four
operators. Market forces have lead to the demise of one ope-
rator: Northumbria buses is now the main operator, whilst
Newcastle Busways and Go-Ahead Group North-East are
minor actors,

Relevant stakeholders included transport unions, local resi-
dents and environmental pressure groups. Union and
employee interests were represented by the mode operator
(Northumbria Buses). Other stakeholders were given ample
opportunity to express their opinions to the NCC in its role as
Project Manager. As a part owner of the adjoining Eldon
Square shopping centre, NCC had a stakeholder interest rela-
ting to the prosperity of Eldon Square.

No input to KIS was required for suppliers of utilities as these
were pre-existing and no substantial change was necessary.
Apart from the travel centre (operated by Northumbria Buses)
no input for suppliers of general utilities was required, as retail
units were built without predetermined tenants. The opinion of
the new tenants was not known or necessary during the deve-
lopment phase, so they had no impact upon the operations
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phase. The interests of passengers and passenger travel agents
were ascertained by interview and literature review.

Table S gives a sample from the full catalogue, showing ser-
vices and dynamics indicators in the development phase.
Individual indicators not expected to be relevant to actors are
shown in the shared areas as described in the preceding sec-
tion, e.g. ‘modal split’ is not relevant to landowners. This
working catalogue differs slightly from the general form, as
there are a few instances where development and operations
phase actors are interested in the operations and development
phases respectively.

The indicators strongly relevant to the actors concerned were
found by interviewing actors and literature review. These are
marked with a cross on the catalogue. Actors are usually -
but not always - interested in more than one indicator, e. g in
this case mode operators showed an interest in many more
indicators than capital investors. The actor summary shows
the number of actors that expressed an interest in a particular
indicator, e.g. three actors were interested in develop-
ment/expansion possibilities.

When interviews with actors contradicted the assumptions
about the shared out indicators, the cross was inserted in the
catalogue, e.g. mode operators were interested in ‘background
information’. The relevance of such indicators should be
subject to further investigation, because the actor may have had
a genuine interest in an indicator, or may have misunderstood
the function of that indicator, and therefore had no real interest
in it. The need for further development in the use of the sha-
ded out areas when applying KIS is discussed in Section 4.2.
The contents, that is the crosses, of this catalogue are not fixed
i.e. they will change between EUROSIL case-studies accor-
ding to the actors interested in a particular proposed project.

3.9 Indicator/Characteristics Catalogue

A catalogue (see Figure 1 and Table 6) showing the characte-
ristics of indicators is created as follows. For each indicator,
strong correspondence with any characteristic of the EURO-
SIL objectives is identified, e.g. there is strong corresponden-
ce between the indicator ‘background information’ and the
characteristic ‘no barriers to the use of interconnected termi-
nals/links’.

The contents of this catalogue are fixed, i.e. they will not
change between EUROSIL case-studies (unlike the contents
of the Actor/Indicators Catalogue).

3.10 Key Indicator Selection

Key Indicators (see Figure 1) are a subset of the indicators
which turn out to be crucial in the decision-making process in
transport investment.

The key indicators are identified by comparing the case-study
specific Actor/Indicators Catalogue for a possible project
with the general EUROSIL Indicator/Characteristics
Catalogue in order to find those indicators that meet the defi-
nition of a Key Indicator, i.e. it is relevant to at least one actor
interested in the possible project being considered and it
strongly corresponds to at least one objective of the EURO-
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Services and Dynamics
Development/Expansion possibilities X X 3
Information, background X X 4
Interchange facilities X X X 3
Loading units, utilisation of 0
Mode split of a journey 0
Modal split X X 2
Modes, more than one available X 1
Operating facilities (operator) X X 2
Traffic demand, expected X 1
Traffic volumes and patterns X X| X | X X X 6
Weather influences, long term X X 2

Bd < B L]

Expectation for all potential projects: actor interested in this indicator
Expectation for all potential projects: actor not interested in this indicator
Information specific to individual case-study: actor has expressed an interest in this indicator

Information specific te individual case-study: actor has expressed an interest in this indicator

Further investigation necessary to determine whether this interest is valid

Table 5 Actor/Indicators Catalogue
(sample from Development Phase, Haymarket bus station case-study)

SIL project. The conditions necessary to become a Key
Indicator will depend upon the characteristics of each EURO-
SIL objective.

In the case of the area development objective, an indicator
becomes a Key Indicator if it strongly corresponds with at
least one actor and any of the characteristics of area develop-
ment (see Table 6), e.g. ‘development/ expansion facilities’
strongly corresponds with three actors and ‘number of jobs’.
It is therefore a Key Indicator for area development.
However, ‘background information’ does not correspond with
any characteristic of area development, despite four actors

(61

being interested in it: ‘background information’ is not a Key
Indicator for area development.

In contrast, for the interoperability objective to be satisfied, at
least one actor must be interested in each of its characteri-
stics. There are two possible routes to satisfying these condi-
tions.

Firstly, an indicator becomes a Key Indicator if it strongly
corresponds to at least one actor and both characteristics of
interoperability, e.g. ‘interchange facilities’.

Alternatively, an indicator can become a Key Indicator even
if it strongly corresponds to only one of the characteristics
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and at least one actor, provided the other characteristic is met
by another indicator and at least one actor. This is because
the analysis is looking at a single project, and the two indica-
tors together meet the objective. For example: UK rail opera-
tors would be interested in reducing barriers to the use of
interconnected terminals/links, whilst Railtrack (the infra-
structure owner) would be interested in the physical intercon-
nectivity: together they satisfy the requirements for interope-
rability. In the EUROSIL case-study, ‘background informa-
tion’ strongly corresponds with four actors and no barriers to
the use of interconnected terminals/links, whilst ‘interchange

Table 6 Indicator/Characteristics Catalogue and Key Indicator Selection
(sample from Development Phase, Haymarket bus station case-study)

facilities’ strongly corresponds with interconnectivity and
three actors, therefore both these indicators become Key
Indicators for interoperability.

Multimodality and intermodality are treated in the same way
as interoperability.

This demonstration shows that 9 out of the sample of 11 indi-
cators are Key Indicators for the Haymarket bus station
amongst the services and dynamics indicators in the develop-
ment phase. When carried out on the full set of indicators
(including the development and operations phases), 68 out of
128 were found to be Key Indicators for the Haymarket bus

&)
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station, suggesting that this redevelopment went a long way
towards meeting EUROSIL objectives.

3.11 Assessment of competing schemes

The redevelopment of Haymarket bus station has been used
to demonstrate its Key Indicators for the EUROSIL objecti-
ves.

If other potential schemes had been examined as well by
repeating the KIS process for each possibly project (see
Figure 1) they would have produced a different number and
combination of Key Indicators. The project having the grea-
test number of Key Indicators would be preferred, as it most
strongly corresponds to the requirements of EUROSIL policy
objectives and actors.

4 Evaluation of the KIS methodology

4.1 Positive features

The variety of positive features described below suggest that
this methodology has the potential for widespread use in
assessing the most suitable development for a given set of cri-
teria.

The approach is example based. The EUROSIL project used
one freight and one passenger example.

The methodology demonstrates flexibility. It is applicable to
both transport terminals and links; freight and passenger tran-
sport; and all modes of transport. It considers the require-
ments of all relevant actors. A set of Key Indicators is identi-
fied for the development and operations phases. It is specific
to a point in time. The methodology can be applied to a set of
policy objectives that are different to EUROSIL For exam-
ple, prior to the redevelopment, the local policy maker
(Newcastle City Council) had identified the need to improve
public transport provision within Newcastle. If the KIS
methodology had been applied to all possible projects using
the Newcastle City Council policy objectives a different
project may have been more desirable. However, whilst
Newcastle City Council seeks to improve public transport, it
is constrained by the finance available. Financial support is
likely to be a policy objective as well. Since Marks and
Spencer plc funded almost the entire project, it is likely that
the Haymarket bus station redevelopment would have been
the most desirable project. Lastly, KIS is able to accommoda-
te changes in policy objectives, e.g. within EUROSIL, within
Newecastle City Council.

The method has been made easy to apply: Key Indicators can
be found simply by inserting into the catalogue the indicators
strongly relevant to each actor for the development being
considered.

It has implications for future planning and redevelopment of
transport terminals and links, as it demonstrates a way of ful-
filling both policy and actor objectives.

Data can be collected by a combination of literature review
and interviews of actors. The greater the latter, the more
accurate the methodology becomes.

MULLEY
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4.2 Further investigation

The methodology is not designed to deliver quantitative
results since no weighting is attached to the actors, indicators
and policy objectives during the decision making process.
However, one or more of the components of KIS could be
quantified. Firstly, some policy objectives may be more
important than others, e.g. area development is less important
in transport development than interoperability. Secondly,
some indicators are more important than others. In actor
interviews some indicators were frequently described as
being important - others were not mentioned at all. Thirdly,
the greater number of objectives that an indicator fulfils, the
greater its value as a Key Indicator, e.g. ‘interchange facili-
ties’ meets all four policy objectives, but ‘background infor-
mation’ only meets one (see Table 6). Lastly, some actors’
views are more important than others, e.g. suppliers of utili-
ties are less important than infrastructure owners.

Weighting could be applied in different ways, e.g. simple
ranking within a component; rank and weight within a com-
ponent; measure the strength of each indicator, and therefore
each Key Indicator, followed by ranking the Key Indicators
between competing projects.

When completing the Actor/Indicators Catalogue (Section
3.8) there should, ideally, be no instances of an actor showing
an interest in a shaded out indicator. Further refinement
would either lead to the removal of shading for particular
indicators from the catalogue on a permanent basis or the
removal of a cross from a shaded out indicator for an indivi-
dual case-study, if the actor was found not to have a true inte-
rest in that indicator. Once refined, this will reduce the time
taken to complete the KIS, since the user will not look for any
instances of actors being interested in the shaded out indica-
tors.

9 Conclusion

The KIS methodology proposes a method of selecting
between schemes that are competing to satisfy both policy
makers and those actively involved in the development and/or
operation of the proposed terminals and/or links. It establi-
shes a comprehensive list of possible indicators whose impor-
tance is ascertained with regard to the requirements of all
interested actors and the stated objectives of the policy
makers. Indicators which fulfil the requirements of actors
and policy objectives are known as Key Indicators. The grea-
ter the number of Key Indicators, the more closely a proposed
development satisfies these needs.

The flexibility of KIS enables it to be applied to all modes of
transport and at any point in time, thereby providing a useful
tool for policy makers considering the development of tran-
sport infrastructure. Further development of the methodology
will consider appropriate quantification and weighting of
indicators, actors and policy objectives.

©
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FooTNOTES
" A full discussion of interoperability is found in the MINIMISE €
project.
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