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methods still consist of littlemore thanCBA supplemented by
environmental assessments and public consultations. While
smaller-scale projects may arguably be well served by CBA,
larger transport projects tend to push this framework beyond
its limits, leading to broad discontent with the process [
].
Current transport appraisal methods have been substantially
discredited as a result. 	ere is a need both to develop
methods capable of integrating awide range of perspectives in
a systematic manner and to test these for large-scale projects.

Multicriteria analysis (MCA) has proven useful in sup-
porting transport decision-making by including broader sets
of criteria in the appraisal process [�]. 	e purpose of this
paper is to advance the practicability and usability ofMCA for
large-scale transport project appraisal. Speci
cally, this paper
builds on the multiactor multicriteria analysis (MAMCA)
method proposed by Macharis et al. [�, �] and applies it
to the case of HS� Phase I in order to demonstrate its
usefulness in comparing projects across multiple criteria and
from multiple perspectives. HS� is a proposed high-speed
railway network connecting major cities in Britain. Phase I
will connect London and Birmingham in the West Midlands
(��� km), and Phase II will extend the network toManchester,
She�eld, and Leeds (for a total of about ��� km of high-speed
rail lines). Further details about this case will be provided in
Sections �.�.� and �.�.�. For additional background onHS� in
the context of UK transport planning, see [�].

	e MAMCA approach of incorporating multiple actors
as well as multiple criteria is applied to the case of HS�
Phase I by conducting a series of structured interviews with
key actors using a specially designed MCA questionnaire.
Conceived as a decision-making tool for transport appraisal,
a full MAMCA process involves in-depth consideration of
project objectives and options upfront and a 
nal project
recommendation at the end. Here, this process is abbreviated
by taking certain project objectives and options as given
and stopping short of recommending a speci
c project in
the 
nal step. One advantage of this abbreviated process is
that it does not require established transport appraisal proce-
dures to be completely replaced. Indeed, it can complement
existing methods�in which environmental assessments and
public comments end up as voluminous appendices (see also
[�])�by presenting multiple perspectives side-by-side, thus
increasing the visibility of alternate viewpoints.

	is paper is structured as follows. Section � provides
background on transport appraisal methods and situates the
MAMCA approach within the appraisal literature. Section �
describes the research methods, and Section 
 presents the
results of applying the MAMCA process to the HS� Phase
I case. Section � discusses the implications of these results,
and Section � concludes the paper with recommendations for
future research.

2. Transport Appraisal Methods

CBA is a widely applied approach for quantifying various
types of project impacts based on national or supranational
guidance (see, for example, [��]). Concerned with e�cient
allocation of economic resources, CBA aims to aggregate
impacts across space and time by translating all impacts

into discounted monetary terms. 	is common unit brings
obvious advantages of comparability, both across a range of
impacts and among project options [��].

As applied in practice, however, CBA assessments have
long been criticized for their failure to adequately address
the consequences of transport development and for being
too narrow in terms of criteria considered [�, �, �����]. CBA
is said to favor the pursuit of easily measurable economic
objectives at the expense of more complex and long-term
social and environmental goals [��]. Finally, CBA methods
pose particular challenges for large-scale transport projects:
as size increases, so does uncertainty, and therefore the cost of
trying to establish certainty too early in the appraisal process
[��].

By contrast, MCA compares projects across multiple
criteria, thereby making it possible to assess impacts that
are impossible or impractical to monetize. At its core, MCA
consists of three fundamental steps: (�) assessing project
performance against the criteria; (�) weighting the criteria;
and (�) combining the assessments and weights to derive an
overall value for each project. 	e MCA literature proposes
a variety of techniques for accomplishing these steps and
encompasses a wide range of methods for identifying project
options, objectives, criteria, and stakeholders [�����].

	e UK has been at the forefront of MCA developments
for transport project assessment [�
], and the o�cial UK
Transport Analysis Guidance (WebTAG) combines CBA and
MCA approaches in a wider decision-support framework
[��, ��]. A key outcome of the impact assessment of transport
appraisal is the completion of an Appraisal Summary Table,
which summarizes all economic, environmental, and social
impacts, qualitatively and quantitatively [��]. ForHS� Phase I,
the environmental impact assessment (EIA) process, by itself,
is said to have generated almost ��,��� pages of material
[��, ��]. 	is input then feeds into the MCA analysis of the
strategic, economic, 
nancial, delivery, and commercial case
(see [��] Figure � p�).

Another challenge for project appraisal is to incorporate
the concerns of various stakeholders. Although existing Euro-
pean legislation prescribes various mechanisms for public
participation, for example, via directives on EIA and strategic
environmental assessment, general experience suggests that
di�erent types of stakeholders are not e�ectively integrated
in practice. For example, EIAs are o�en found to be subject to
�unstructured stakeholder involvement and ine�cient public
participation� [��].

In transport appraisal, the MAMCA method has been
proposed as a method to formalize the inclusion of various
competing stakeholder interests [�, �, �
]. Based on the
strategic stakeholder management literature, a stakeholder is
de
ned as any individual or group (organized or not) who is
able to a�ect or is a�ected by (or both) the ultimate outcome
of a particular issue [�, ��]. 	is paper follows and further
develops the MAMCA approach by focusing on a subset
of stakeholders and proposing speci
c appraisal steps for
soliciting a broad range of perspectives within that subset.
	e stakeholder groups of interest in this paper include
transport planners and professionals broadly de
ned to
incorporate expertise in the diverse 
elds of transportation,
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T���� �: Appraisal process. Novelty: � = original research; (�) = known method, novelty in implementation.

Stage Appraisal step Conducted how By whom Novel In section

Questionnaire Design

De
ne objectives Predetermined (�) �.�.�
De
ne list of project options Predetermined (mostly) (�) + research team �.�.�
De
ne list of assessment criteria Predetermined (�) �.�.�

De
ne stakeholder groups of interest Develop questions to elicit
respondent traits Research team � �.�.


Response Elicitation

Select criteria from list Binary/Mark any number Survey respondents � �.
.�
Weight selected criteria Direct weighting Survey respondents (�) �.
.�

Assess project performance for selected
criteria

Pairwise comparison of
projects (multiplicative
AHP) for each criterion

Survey respondents (�) �.
.�

Data Analysis

Average performance assessments across
all respondents for each criterion

Geometric mean of all
assessments (multiplicative
AHP) for each criterion

Research team 
.�

Assign respondents to stakeholder groups Decision rules based on
respondent traits Research team � 
.�

Calculate criteria weights for each
stakeholder group

Arithmetic mean of group
members� weights for each
robust criterion

Research team 
.�

Calculate project preferences for each
stakeholder group based on own criteria
weights and all-respondent performance
assessments

Multiplicative aggregation Research team 
.


Sources: (�) HS� Ltd [��]; (�) HSR along M� motorway: HS� Ltd [��]; WCML upgrade: Atkins and HS� Ltd [��, ��]; (�) Barradale and Cornet [��]

energy, economics, and environmental issues as they relate
to HS�. 	ese actors thus represent a multitude of relevant
perspectives, even as they cannot be seen to represent all
stakeholders. We then take these actors through an actual
appraisal process in order to demonstrate the feasibility of
soliciting, aggregating, and presenting multiple perspectives.

3. Methods
�.�. Data Collection. Data collection aimed for a balance
between the two extremes of gathering all respondents in
a single workshop (maximum interaction) and conducting
an online survey (no interaction). Speci
cally, we conducted
in-person interviews, combining semistructured discussion
with completion of a structured electronic questionnaire.
	is had the advantage of enabling the interviewer to provide
clari
cation of the steps, criteria, scales, and other com-
plexities (similar to a workshop setting), thereby enhancing
data quality. In contrast to a workshop setting, however,
there was no interaction among respondents. 	is may have
disadvantages if the assessment goals are exploratory (e.g.,
de
ning objectives), but may have advantages if the goal is to
ensure representation of a variety of perspectives (e.g., avoid-
ing group-think; providing con
dentiality which encourages
respondents to share views more fully with interviewer).
	e semistructured interview format, combined with the
structured online tool, provides a rich source of qualitative
data that serve to improve the process and reach a fuller
understanding of the case.

	e target population for interviews consisted of trans-
port planners and experts, both practitioners and researchers,

employed in all sectors (public, private, non-pro
t, and
academic). In order to test the approach, we were primarily
interested in transport professionals in the UK, or in some
cases from other parts of Europe if they were involved with
HS�.

To identify potential respondents, we relied on three
sources: (�) a long list of attendees from private and govern-
mental institutions present at a large seminar on appraisal
methods at University College London held in ���
; (�) the
o�cial parliamentary reports listing all petitioners with their
evidence; and (�) our own network of transport planners and
academics.

In all, we interviewed ca. 
� transport professionals, ��
of whom 
lled in the questionnaire. Even if this does not
represent a perfect sample of all relevant transport profes-
sionals, it comprises a substantial number of professionals
who represent a broad diversity of expertise. Moreover,
this research incorporates their views in a transparent and
systematic manner. Although the o�cial appraisal of HS�
Phase I solicited the input of many professionals and experts,
the process by which this input was incorporated was quite
idiosyncratic and opaque.

�.�. Overview of Appraisal Steps and Survey Process. 	e
twelve steps of the appraisal process we de
ned are compa-
rable both to von Winterfeldt and Edwards�s [��] eight-step
MCA process and toMacharis et al.�s [�] seven-stepMAMCA
process. 	e individual appraisal steps (see Table �) are best
described by grouping them in terms of three stages of the
survey process:
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T���� �: Summary of the three project options assessed in the survey.

HS� Phase I Alternative �: West Coast Main
Line upgrade

Alternative �: High-Speed Rail
along M� motorway

Base investment cost ca. m�� billion
(m��.
-��.
bn)

ca. m� billion
(m�.�-�.�bn)

ca. m�� billion
(m�.�bn more than HS� Phase I)

Journey time between
London Euston and
Birmingham


� minutes �� minutes
(currently: �� minutes) �� minutes

Maximum speed ��� mph (=
�� kph) �
� mph (=��� kph)
(currently: ���mph or ���kph)

��� mph (=��� kph)
(same as HS� between London and
Paris)

Key features

(i) New dedicated line from London
to Birmingham with no stations in
between
(ii) Route avoids major population
centres by running mostly through
rural areas
(iii) Route passes through Chilterns
Area of Outstanding Natural Beauty
(AONB)

(i) Line passes through and serves
many population centres between
London and Birmingham
(ii) Requiring very little additional
land
(iii) Some disruption of existing
service expected during upgrade

(i) New dedicated line from London
to Birmingham with no stations in
between
(ii) Route passes through or near
many population centres
(iii) Avoids Chilterns Area of
Outstanding Natural Beauty
(AONB)

(i) appraisal steps conducted as part of questionnaire
design (de
ning objectives, project options, and cri-
teria; developing questions to identify stakeholder
groups);

(ii) appraisal steps conducted through response elicitation
(selecting and weighting criteria; assessing project
performance);

(iii) appraisal steps conducted during data analysis (iden-
tifying stakeholder groups; calculating project prefer-
ences for each stakeholder group).

�.�. Questionnaire Design. Several of the initial appraisal
steps were conducted and de
ned during the process of
designing the questionnaire.

�.�.�. Project Objectives. Objectives should be de
ned before
projects are assessed. A statement of objectives clari
es what
the decision is trying to achieve; it also frames the problem
at hand, thereby limiting the options that may be consid-
ered. 	e de
ning of objectives therefore has considerable
in�uence on subsequent appraisal steps. In a full MAMCA
process, de
ning the problem and brainstorming alternatives
(options generation) are an important part of the re�exive
process.

In the real world of transport planning, however, objec-
tives are typically set by governments, and not always in
transparent ways. In the case of HS�, the objectives laid out
by the UK government are as follows (see [��] section �.�):

(i) provide su�cient capacity tomeet long-term demand
and to improve resilience and reliability across the
network;

(ii) improve connectivity by delivering better journey
times and making travel easier.

	ese objectives were reproduced �as is� in the 
rst
section of the questionnaire. Limiting the scope in this way

required respondents to accept the validity of the stated
objectives and arguably raises concerns about addressing
wider sustainability issues (see, e.g., [��]). However, conduct-
ing a full MAMCA process was beyond the scope of this
research.

�.�.�. Project Options. During the early stages of the HS�
Phase I appraisal process, a number of alternatives were
proposed and assessed. In the questionnaire, we selected
two rail proposals for further analysis and comparison, in
addition to the o�cially adopted HS� project. One is an
alternative high-speed rail alignment following an existing
transport corridor (theM�motorway alignment, seeHS� Ltd,
����).	e other is an extended upgrade to the existing West-
Coast Main Line. 	is upgrade would tackle �bottlenecks�
and provide additional capacity mainly through a program
of train lengthening, increased frequency, modernization of
junction designs, and the provision of additional tracks in
some locations [��, ��]. Having decided to adopt the o�cial
HS� goals for our own appraisal process, we selected these
particular proposals because they, too, accept the objectives of
HS� as given and seek to meet those same objectives through
alternative projects. Furthermore, both are rail projects,
which aids the comparison with HS�. Finally, both alternative
proposals were su�ciently well developed for information to
be available on the potential impacts of each.

	e questionnaire displayed a summary table with key
features of each project (see Table �), as well as a map
showing the three alignments (see Figure �). More detailed
descriptions of the three project options were available by
clicking a button in the online survey (see Table �), or
directly from the interviewer. Attention was given to writing
the descriptions as impartially as possible to avoid inferring
potential positive or negative impacts.

	e questionnaire gave respondents the possibility of
adding a fourth project option of their choice. A number of
respondents chose to do so, in which case the questionnaire
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HS2 Phase 1
as proposed

High Speed Rail
along M1 motorway

Existing West
Coast Main Line

Chilterns Area of
Outstanding Natural

Beauty (AONB)

F����� �: Alignment of the three project options assessed in the survey. Map data: Google.

incorporated this additional option into subsequent perfor-
mance assessment questions. Several respondents added a
�Do minimum� option, some because they saw a need to
establish a neutral baseline, others because they contested
the stated goals of increased capacity and speed (arguing,
for example, that accessibility, a�ordability, and quality of
journey experience on the rest of the network were more
important in the UK context). A few others contested
the geographical scope and chose to add investment in
urban mobility (centered around improving public transport
and cycling facilities) as a more realistic and cost-e�ective
alternative for improving mobility and for reducing carbon
emissions. On the one hand, allowing the inclusion of such
options raises comparability challenges, since these are not
assessed by all respondents; on the other hand, doing so
provides an opportunity to record the feedback and proceed
with the survey.

�.�.�. Assessment Criteria. 	e criteria weighting process
described below (Sections �.
.� and �.
.�) is based on a list of
assessment criteria developed by Barradale and Cornet [��]
in a prior, preparatory stage of this research. Using the criteria
listed in the Transport Analysis Guidance (WebTAG) by the
UK government [��] and the impacts assessed in the HS�
appraisal documents [��, ��] as a starting point, Barradale
and Cornet [��] consulted a wide range of experts, adopting
an iterative, mixed deductive/inductive approach to produce
a comprehensive and coherent list of criteria for comparing
HS� and its alternatives.

In addition to direct project impacts (those costs and
bene
ts typically considered in transport appraisal, including
the o�cial appraisal of HS� Phase I), this list includes broader
impacts on society and the environment. 	e 
nal list of ��
assessment criteria is presented in Table 
, with complete
descriptions in Table �. 	e purpose of this comprehensive
list is to have a reference point for the participants to

consider in their criteria selection. 	ey might not choose to
evaluate all criteria, but at least they are given the possibility
of considering a wide range of issues, thus addressing the
problem of omission bias.

�.�.�. Questions to Identify Stakeholder Groups. Stakeholder
groups may be selected and de
ned in various ways, depend-
ing in part on the goal of analysis. As mentioned above,
the overall subset of stakeholders targeted in this paper was
transport planners and experts, where expertise is broadly
de
ned to include engagement with a wide range of issues
relating to HS�. 	is larger group was then subdivided into
smaller groups to highlight the diversity of perspectives.

A key objective in this particular application of the
MAMCA approach to the case of HS� Phase I was the
designation of a stakeholder group to represent a �sustain-
ability viewpoint� (see [��] for details on the concept of
sustainability viewpoint and various ways to de
ne it). Here,
this stakeholder group consists of transport professionals
with �sustainability expertise� (de
ned in Section 
.�).

Regardless of focus, stakeholder identi
cation must be
based on clearly de
ned criteria that are independent of
appraisal process and outcome. For the purpose of identifying
stakeholder groups in this paper, respondents were asked
questions about their professional background and experi-
ence:

(i) educational background, including transport and
environmental studies,

(ii) sector of employment,
(iii) type of involvement with HS�/transport infrastruc-

ture,
(iv) areas of focus/analysis within transport planning and

appraisal (e.g., social and environmental impacts).






































