
The Isles of Scilly are located 28 miles off 
the southwest tip of England. The Isles 
comprise five inhabited islands, with a 
combined population of about 2000, 

and many smaller uninhabited islands and rocky 
islets. The main industry on the Isles is tourism, 
which is highly dependent upon the transport links 
to and from the mainland.

At present there are three commercial services 
operating between the Isles and the mainland: a 
sea ferry, a helicopter service and fixed-wing air-
craft services. The ferry is now nearing the end of 
its operational life and will be taken out of service 
after 2014. In response, Cornwall County Council, 
on behalf of the Penzance to Isles of Scilly Route 
Partnership, are preparing a Major Bid Submission 
to the UK Department for Transport for capital 
funding support for improved transport links. 
As part of this bid, a robust cost-benefit analysis 
(CBA) was required to quantify whether a replace-
ment ferry between the Isles and Penzance is justi-
fied. 

The aim of the work undertaken specifically in 
this study was the development of a travel demand 
model and the quantification of travellers’ benefits 
from different ferry service options, including the 
option of abandoning the ferry service, to support 
the CBA. 

Data for choice modelling
Both revealed preference (RP), i.e., observed travel 
choice data, and stated preference (SP), i.e., hypo-
thetical choice data, were collected to develop the 
transport demand models. 

The strength of SP data is in deriving the relative 
importance of the different aspects of service (price, 
crossing time, comfort, etc.) in ferry travel demand. 
However, to derive forecasts and elasticities it is 
necessary to quantify the absolute scale or sensitiv-
ity of mode choice responses and in this respect 
RP data is essential. Current best practice is to 
combine RP data with SP data, where relevant, and 
this methodology was used in the present study. In 
a joint analysis, the main information concerning 
the relative importance of price and service comes 
from the SP data, while information concerning 

the overall likelihood that a traveller will choose a 
particular mode is derived from the RP data. Joint 
analysis exploits the specific strengths of the two 
data types.

A programme of SP and RP surveys was there-
fore undertaken during the summer operating sea-
son in 2005. The surveys were conducted with both 
non-resident visitors and residents of the Isles.

The design of the SP survey
Respondents participated in three experiments in 
the stated preference survey:

- a within-mode experiment in which respon-
dents are asked to choose between two hypo-
thetical ferry alternatives for travel; 

- a between-mode experiment in which hypo-
thetical ferry, airplane and helicopter alterna-
tives are compared; 
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Abstract 

Submissions for capital funding for trans-
port infrastructure require robust estimates 
of the benefits that travellers receive from 
those improvements. This study provides an 
example of how a travel demand model 
was used to predict travellers’ responses 
and quantify their benefits from different 
ferry service options to the Isles of Scilly. 
This model has been developed using 
locally collected data, including travellers’ 
observed choices and the choices they say 
they would make under changed circum-
stances. The model predicts changes in 
modal shift and in total travel demand as 
a result of changes in ferry services. The 
methodology also provides an enhancement 
to normal transport appraisal procedures. 
Firstly, it includes travellers’ benefits from 
improved quality of services and schedul-
ing. Secondly, it uses exact consumer sur-
plus calculations, which allow for variation 
in travellers’ tastes and the possibility of 
calculating the impact of discontinuation
of services.
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 - a between-mode experiment in which hypothetical airplane 
and helicopter services only are available (no ferry is available).
The choice cards for each experiment were specifically gener-

ated for each respondent so that the experiments were realistic for 
respondents. This was particularly important with regard to pre-
sentation of fares, which reflected the fare for the group of people 
who were travelling together to the Isles.

The within-mode experiment was designed to provide valu-
ations for differing ferry attributes, e.g., ferry journey time, 
frequency of travel and schedule, quality of boat, harbour-side 
characteristics and price. 

resident travellers to the Islands. Residents were posted RP surveys 
and over 250 RP surveys were returned, reflecting a response rate 
of nearly 30%. Of those who responded to the RP surveys, about 
60 went on to participate in a detailed SP survey. 

The structure of the model
Because of the importance of ferry for travel to the Isles, it was nec-
essary that the travel demand model reflect both changes in modal 
shift and changes in total travel demand as a result of changes in 
ferry service level. Disaggregate discrete choice models were devel-
oped to reflect mode choice and travel frequency changes for each 
travel segment. 

The mode choice model results
The RP and SP data were used jointly to estimate mode choice 
models (for methodological details, see Bradley and Daly, 1991). 
The resulting model coefficients were highly significant for all seg-
ments. The best models, from a behavioural perspective, were those 
which incorporated (household) income-specific cost sensitivity, 
resulting in income-specific values of time for access time (for the 
visitor models only) and ferry time. The model for day-trip visitors 
also incorporated separate values of time for business travellers. 
Separate business values of time could not be identified in the 
other segments. The resulting values of time are presented below.

Ferry values of time (£/hour, 2005 prices)

Day-trip 
visitors

Staying 
visitors

Residents 
& others

Business ferry time £24.07 (not
estimated 

separately)

(not
estimated 

separately)

Personal ferry time:

Household income 
< £60k per year

£11.82 £5.01 £9.85

Household income 
> £60k+ per year

£16.09 £22.22 £12.60

Unknown/not stated 
income

£14.71 £13.31 £11.41

For non-business travel, the values of ferry time have been well 
estimated and are reasonable and we have therefore recommended 
that they be incorporated in the appraisal procedure without 
adjustment. As noted above, it was only possible to estimate travel 
time valuations for business travel in the day-trip visitor segment; 
therefore for appraisal we have recommended that adjustments be 
made so that WebTAG1 values of time are for used for business 
travel.

The resulting valuations for the quality improvements, both for 
the new ferry and for the harbour improvements at Penzance and 
St. Mary’s, also appear to be reasonable. The following table com-
pares the average willingness-to-pay to save ferry travel time to the 
average valuations for the quality improvements investigated in the 
study, namely the introduction of the new ferry and for harbour 
improvements (both at Penzance and at St. Mary’s together).

1 WebTAG is the UK Department for Transport’s website for guidance on 
the conduct of transport studies, including advice on the modelling and 
appraisal appropriate for transport schemes.
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Ferry A Ferry B

Prefer Ferry A Prefer Ferry B

The return ferry fare for yourself is £91.00

New shelter canopy at St Mary's New shelter canopy at St Mary's

The return ferry fare for yourself is £81.25

Choice 4
If only a ferry service was available when you travelled to the Isles of Scilly,

which of the following would you have preferred?

Journey time is 2 hours 20 minutes Journey time is 2 hours

Penzance - St. Mary's 08:00 Penzance - St. Mary's 09:15
St. Mary's - Penzance 17:30 St. Mary's - Penzance 16:30

Existing boat, passengers may be prone 
to seasickness in rough conditions

Modern boat, passengers less prone to 
seasickness

No passenger terminal building and 
exposed quayside area at Penzance

New passenger terminal building and 
covered walkway to the vessel at 

Penzance

Neither

The between-mode choices presented hypothetical options for 
each of the three modes of travel to the Isles. Access information 
for each of the alternatives was provided by the respondent (and 
was not varied in the experiment). In this experiment respondents 
always had the option of saying that they would not make the 
journey. In the last between-mode experiment, no ferry services 
were available to respondents. 

At the completion of the stated preference choice exercise, ques-
tions were asked about the respondent’s current journey frequency 
to and from the Isles. These questions were followed by stated 
intention questions asking how the respondent’s frequency of travel 
would vary under certain scenarios, specifically with an improved 
ferry service and with no ferry service. This information was used 
to calibrate the trip frequency models.

Data collection
Before the data collection commenced, sample size targets were 
set to ensure that traveller responses could be quantified for three 
travelling segments to and from the Isles: (i) day-trip visitors, (ii) 
staying visitors and (iii) Island residents, business travellers and 
those visiting friends and relatives. 

Over 1800 face-to-face RP surveys were carried out with non-
resident travellers to the Isles of Scilly, across the day-trip and stay-
ing segments. As part of the RP survey, respondents were asked 
whether they were willing to participate in a subsequent (telephone) 
SP survey and over 400 SP surveys were conducted with the non-



Willingness-to-pay for ferry time savings and quality 
improvements (2005 prices, per one-way trip)

Day-trip 
visitors

Staying
visitors

Residents
& others

Faster ferry
(30 minutes saving)

£7 £5 £5

New ferry
(less prone to seasickness)

£10 £13 £7

Harbour improvements £6 £5 £10

A secondary estimation procedure was employed to re-estimate 
appropriate mode-specific constants, using RP information only, 
as is recommended in the upcoming WebTAG advice on develop-
ment of demand forecasting models for major public transport 
schemes (developed for DfT by RAND Europe). 

The frequency model results
The frequency models reflect changes in total travel demand as 
a result of changes in ferry services. For visitors, separate trip 
frequency models were estimated for day trip and staying travel-
lers. For residents, separate models were estimated for leisure and 
business travel. 

The resulting trip frequency models reproduce the reported 
changes in trip-making estimated by the survey respondents in the 
SP survey (labelled as Stated Intentions (SI) data). It is noteworthy, 
however, that the resulting trip frequency term is not significant 
(at the 95% confidence level) in any of the models. It is our experi-
ence that it is difficult to identify significant relationships between 
trip frequency and level-of-service changes at a disaggregate level. 

Trip frequency model results: predicted and reported 
increases and decreases in trip-making

Improved ferry 
services

No ferry services

Model SI data Model SI data

Day-trip visitors 55% 19% 

Staying visitors 25% 9% 

Overall visitors 34% 30% 12% 20% 

Residents–personal 29% 20% 13% 30% 

Residents–business 16% 15% 8% 20% 

As the table shows, both the visitors and the residents tend to 
predict much higher increases in trip making for the situation with 
improved ferry services than decreases as a result of the removal of 
ferry services. It is not clear how reliable these responses are. The 
model does not reflect this asymmetry, rather it reflects the average 
response. Additionally, for visitors we see that the day-trip visitors 
are more sensitive to ferry accessibility changes and for residents 
we see that personal trips are more sensitive to ferry accessibility 
changes, both of which we would expect. 

Cost-benefit analysis (CBA) requirements
In order to achieve the main objective of the study it was necessary 
that the model provide the information required for a CBA of the 
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options in full conformance with the principles and practices set 
out in WebTAG: principally estimates of the traveller benefits and 
operator revenue. 

The proposed changes to the ferry service are expected to alter 
the demand for the ferry and the competing air and helicopter 
services. WebTAG guidance suggests the use of the Rule of Half 
for calculation of traveller benefits in such situations. However, 
the Rule of Half breaks down if a new mode is introduced or an 
existing mode is removed from service: the Do-Minimum scenario 
reflects the latter situation, as the existing ferry is removed from 
service in 2009 (for freight) and 2014 (for passengers). In this situa-
tion an estimate of the consumer surplus requires additional analy-
sis using the travel demand model as an estimate of the demand 
curve. Specifically, in this study, the consumer surplus for a travel-
ling group is calculated, in utility terms, using the exact integral of 
the demand function. This is converted into units of money using 
the model cost coefficients.

The standard components of generalised cost from which user 
benefits are calculated usually include changes in crossing time 
and changes in fares (if any). Additionally, for this study the user 
benefit calculations include a calculation for benefits associated 
with different timetables and quality benefits, both in terms of the 
boat and harbour-side improvements. Placing an economic value 
on these characteristics represents an enhancement to a normal 
transport appraisal. The enhancement to the benefit calculation 
obtained by using the exact integral of the demand curve also 
allows account to be taken of the unmeasured heterogeneity of 
preference for different modes of travel. 

Forecast results
Future forecasts were produced using a sample enumeration pro-
cedure, where the demand model is applied for each travelling 
group in the (weighted) RP survey sample. This procedure allows 
representation of the socio-economic variation in the sample, par-
ticularly in terms of group size (and characteristics) and household 
income. 

In order to produce future forecasts, for each forecast year, the 
user specifies the ferry service characteristics, e.g., type of ferry, 
ferry journey time, ferry timetable, harbour-side quality and fares, 
and fare adjustments factors for the helicopter and airplane, if rel-
evant. Other model inputs include information on ferry capacity, 
forecast changes in values of time, discount rates, etc. 

The travel demand model then predicts for each observed travel 
group the probability of choosing a specific mode of travel, given 
the characteristics of the ferry and other modes. Adjustments to the 
total number of trips for any year are also calculated, depending on 
the overall travel accessibility. In certain forecasting scenarios the 
demand for ferry travel predicted by the models may exceed the 
ferry capacity. In these cases the demand forecasts are adjusted by 
introducing a ‘shadow price’ for ferry that reduces overall demand 
to the exact capacity of the boat. 

Tests have been conducted to examine the resulting ferry fare 
elasticities obtained from the model. These are presented on the 
following page. 
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Ferry fare elasticities by travel segment

Segment Elasticity

Day trip -0.7

Day trip (for VFR purpose) -1.1

Day trip (for business purpose) -0.8

Long-stay trip -2.0

Long-stay trip (for VFR purpose) -1.9

Long-stay trip (for business purpose) -2.2

Residents (for leisure purpose) -2.0

Residents (for business purpose) -2.0

Total -1.3

It is difficult to compare these elasticities with those reported 
in other studies, since none of these other studies is directly com-
parable with the Isles of Scilly situation. Perhaps the most compa-
rable are ferry passenger elasticities provided by the Scottish Office 
Industry Department study on fare price elasticities, which ranged 
from –0.8 to –1.5 for specific Scottish ferry routes. Certainly the 
elasticity figures found from this study are consistent with the 

SOID figures, with higher elasticities for those segments, i.e., 
staying visitors and residents, who may consider a wider range of 
travel alternatives to the Isles.2 The figures are also consistent with 
unpublished findings from other RAND Europe studies.

The model has since been used to quantify the specific travel-
ler benefits for a number of different ferry service options by the 
Penzance to Isles of Scilly Route Partnership.

2 SOID. (1992) Fare Price Elasticities on the Caledonia MacBrayne Ferry 
Network, Scottish Office Industry Department Research Paper.

http://www.rand.org/pubs/technical_reports/TR367/


This PDF document was made available from www.rand.org as a public 

service of the RAND Corporation.

This document and trademark(s) contained herein are protected by law as indicated in a notice appearing 
later in this work.  This electronic representation of RAND intellectual property is provided for non-
commercial use only.  Permission is required from RAND to reproduce, or reuse in another form, any 
of our research documents for commercial use.

Limited Electronic Distribution Rights

THE ARTS

CHILD POLICY

CIVIL JUSTICE

EDUCATION

ENERGY AND ENVIRONMENT

HEALTH AND HEALTH CARE

INTERNATIONAL AFFAIRS

NATIONAL SECURITY

POPULATION AND AGING

PUBLIC SAFETY

SCIENCE AND TECHNOLOGY

SUBSTANCE ABUSE

TERRORISM AND 
HOMELAND SECURITY

TRANSPORTATION AND
INFRASTRUCTURE

WORKFORCE AND WORKPLACE

This product is part of the RAND Corporation 
research brief series. RAND research briefs present 
policy-oriented summaries of individual published, peer-
reviewed documents or of a body of published work.

The RAND Corporation is a nonprofit research 
organization providing objective analysis and effective 
solutions that address the challenges facing the public 
and private sectors around the world.

Support RAND
 Browse Books & Publications

 Make a charitable contribution

For More Information
 Visit RAND at www.rand.org

 Explore RAND Europe

 View document details

http://www.rand.org/pdfrd/
http://www.rand.org/pdfrd/research_areas/arts/
http://www.rand.org/pdfrd/research_areas/children/
http://www.rand.org/pdfrd/research_areas/civil_justice/
http://www.rand.org/pdfrd/research_areas/education/
http://www.rand.org/pdfrd/research_areas/energy_environment/
http://www.rand.org/pdfrd/research_areas/health/
http://www.rand.org/pdfrd/research_areas/international_affairs/
http://www.rand.org/pdfrd/research_areas/national_security/
http://www.rand.org/pdfrd/research_areas/population/
http://www.rand.org/pdfrd/research_areas/public_safety/
http://www.rand.org/pdfrd/research_areas/science_technology/
http://www.rand.org/pdfrd/research_areas/substance_abuse/
http://www.rand.org/pdfrd/research_areas/terrorism/
http://www.rand.org/pdfrd/research_areas/terrorism/
http://www.rand.org/pdfrd/research_areas/infrastructure/
http://www.rand.org/pdfrd/research_areas/infrastructure/
http://www.rand.org/pdfrd/research_areas/workforce/
http://www.rand.org/pdfrd/randeurope/
http://www.rand.org/pdfrd/pubs/online/
http://www.rand.org/pdfrd/giving/contribute.html
http://www.rand.org/pdfrd/
http://www.rand.org/pdfrd/randeurope/
http://www.rand.org/pdfrd/pubs/research_briefs/RB9207/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /None
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /None
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /None
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


