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Historic buildinggorm an important part of how people perceive and value their locBhaisaecognised in the
planning regimevheretheyreceie protection througithe designation of listédilding andonservation area status.
Some publiesectorfunding exists ithe form ofgrans insupport of historic building&hilecertaininstitutionghat are
housed irhistoric buildingsuch asnuseumsnayreceive public fundirfgr their activitieHowever, mostistoric
buildings ar&eldin private hands amdceiveno public funding

Cathedrals are among the most striking and most visited historic buildings. Aside from their religious sigwpificance
are often important tourist attractions and landmark buildings for local areas. However, due to theidage, size an
complexitycathedrals are also particularly expensive and challenging to maintainséiffemaed with the addition

of some funds from the Church Commissioners to cover a small number of staff salaries.

Given the public benefit that these boddigeneratthere is a direct societal interestetterunderstanding the value

that they creaffor the people that use/visit them and for1users. In Bakhshi et. al. (2015), we demonstrated for two
leading cultural institutions (The Natural Histbumgeum and Tate Liverpool) hthe economic valuation techniques

of contingent valuatiozan be used to quantify this valBeilding on that research, we subsequently studied whether it
was possible to obtain consistent valuation findings on a slasitaofcultural assets, large regional museums in
England The consistency of values found across the museums in that study supports the islpastibteatto

transfer economic values obtaitiedugh contingent valuatitmsimilar sites, so calleenefit transésoiding the need

for costly primary data collection.

In this paper we use contingent valuation methods to estimate values for four historic citieancatheidrals,

using the best practice survey procedures developedwo earlier studies and the methods applied in a recent EU
wide benefit transfer stugiZontingent valuation is an established economic valuation approacadbghisetly

HM Treasury as an accepted method for estimating the value of usewsmedaloa of goods and servi¢e$/

Treasury 2011 this methodology, people who use a good/asset or sértiie $tudy historic cityscapes and
cathedralsind those who have not used tlmasked their willingness to pay (WTRgiatairand preservinem

WTP estimates were obtained from individulatshad visite¢or lived) or not visited, one of four historic cities:
Canterbury, York, Winchester and Lincoln and their cattfelhakse sites were selected on the basis that they are
historic cities with cathedrals that receive significant nurhiisisoos and are broadly comparable in terms of size.

We confirm the findings in Bakhshi et. al. (2015 and 2018) that contingent valuation delivers plausible estimates of use
and noruse value, whereby the WTP values vary with observed individig@rsogi@phic (and other) characteristics

in a way that is consistent with economic theory. We also demonstrate that, as in our earlier museums studyi, it is

possible to transfer valuation estimates for use andseaalues between sites. For the fourigisities and their
associated cathedr al s i nwelfindissubdtantidlly lowet thae thesthreshold fgrealidity r a n s |
suggested in the literature for acceptable value transfer.

For the transfer of use and rose values, weund that the transfer errors between sites were minimised by using the
average valuations of multiple sibgzroxy the value of another Sifdthough low transfer errors were obtained, the
robustness of thitypeof transfer to new sites does depemduzhsites being similar to those studied here. Adjusting

1Bakhshi, H., Fujiwara, awton, R. N., Mourato, S., & Dolan, P. (20MBasuring Economic Value in Cultural
InstitutionglK: Arts and Humanities Research Council.

2DCMS, pending publication.

3Mourato, S., Fimereli, E., Contu, D., Gaskell, C., & Bdraattise, C. (201FheEconomic Benefits of Cultural Built
Heritage Interiors Conservation from Climate Change Da(hiag&yh6 EimapReport) (p. 94). London, UK:

Grantham Research Institute on Climate Change and the Environment.

41n the UK, city status has traditidly been granted to places that have a cathedral, although in size terms none of the
cities studied has a population over 250,000 people.

5 Acceptable transfer errors are set arouilddR@o: Morrison, M., & Bergland, O. (2006). Prospects for the use of
chdce modelling for benefit transfécological Econpdti@y, 420428
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the value transfer further by controlling for income or other variables using regression analysis was not found to
improve performance, indeed in some cases the valuation transfer erroreasgd.incr

How the research was undertaken
The valuation estimates in the study were collected through an online survey of two groups:

1.Historic city users: People who had visited or lived in the relevant historic city in the past three years. As cathedral
visitors must all have visited the historic city this group cahtaifad sample afathedral visitors/users and part of
the sample of cathedral Resersvhere a cathedral visit alsasthave occurred in the past three years.

2. Historic city non-users:Members of the public who had not visited or lived in the relevant historic city in the past
three years. This group, by definition, cannot have visited the cathedrals of these cities.

The sample was taken from English residents aged 16 and avederSographic information on survey participants
and background information on their attitudes to culture and participation was also obtained to validate the WTP values
against economic theory and for use in the benefit transfer models.

To obtain valuatin estimatesisers (residents and visitorsandnon-users ofthe historic city were asked to consider

a hypothetical scenario of a threat of damage from climate change arfdlbistionding. The effect of the scenario

being that some historic builgs in the city (the city being inclusive of the cathedral) were likely to be obscured from
view due to repair work and that buildings currently open to the public were likely to close for a period of over a year.
To prevent this happening an independetfor-profit, fundwould beset up which would undertake a series of
preventative measures. Users anelsers were asked if they would be prepared to makefé dwoeation to the

historic city fund.

Valuations for the cathedral were obtained in ays. W hose asked to assess the valuation of the historic city (users

and norusers), were asked to allocate a proportion of their historic city donation to the cathedral. If they indicated that
they were not prepared to make any donation to the higigribey were also asked a specific question on their
willingness to donate to protect the cathedral.

The nonuse values of the naisitors to historic cities and cathedrals in the surveyweigtdged to reflect the known
characteristics of the geneigbyation. The values of historic city visitors were weighted to adjust for the

demographics of visitors to historic cities. As no systematic information on cathedral visitors was available the survey
sample was taken as being representative of cattsétdral v

Stated preference survey data collection is subject to a nupdbentidl biases® In particular, the hypothetical

nature of the survey questions means that respondents may provide unrealistic or inaccurate answers, or responses be
influenced ¥ the order in which questions are asked. To address this we employed severastrategibe use of

follow-up questions to check the consistency of previous answers and explicitly reminding respondents that people
answering surveys have a tendencyerstate their valuations and that they should aim to be realistic. Formal tests for
potential biases were also undertaken on the data collected, and the biases were not found to significantly affect WTP
values.

6Carson, R. T. (2012). Contingent val ulauwnaloffcconomicpr act i c a
Perspectizé&t), 242; Champ, P. A., & Bishop, R. C. (20D&nation payment mechanisms and contingent
valuation: an empirical study of hypotheticallBia@onmental and Resource E&8#)n888402
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To assess the extent to which theneséd values are transferrable across sites we used three’methods:

i) Simple unit transfghich involves transferring the average WTP from three of the other
cathedrals/ historic cities (the pooheddépstudy
sited);

i) Adjusted unit transtdrere the average WTP from the pooled study sites is adjusted for income
differences between the policy and s$itdg, and

iii) Function transidrere the average WTP at the pooled study sites is adjustethéorsatriof socio
demographic variables (including income) and other measured differences between users and non
user groups.

Historic city and Cathedrals valuation estimates

We report the average use andusmvaluesbtainedrom visitors and noewisiors for each of the four historic cities
and their associated cathedrals.

Table 1 shows the average use value angsaoralues as measured by the WTP for the four historic cities and their
cathedrals. Average use values for historic city visitorsfresateged from £88 (York) to £.96 (Winchester).

Average nofise values for historic cities were lower ranging fro@(€a8terbury) to £30(York). In both cases the
mediafuse and nonse values tended to be significantly below the averagmgtti@ts small proportion of the
sample have high valuations for the historic.cities

Average use values tathedravisitors rangkfrom £8.06 (Winchesteand Lincolrcathedrglto £6.66 (York

Ministe). Averag@onuse valuef®r cathedrals were lomrangng from £4.2 (York Minstey to £327(Lincoln
Cathedral In both cases the median values tended to be significantly below the average indicatiregehajrihgre
of people, who are a small proportion of the sample, but have high valatiensdthedrals.

Average WTP values can be obtained from the pooled sample in each cultural category and user group:

Historic cities Resident/Visitor (use value): Mean WTP = £963
Non-visitors (nonruse value): Mean WTP = £6.14

Cathedrals visitor: MeanWTP = £7.42

Cathedrals nonvisitor: Mean WTP = £3.75

=A =4 =4 =4

Tabld Summary of Cathedral and Histsecaeityrase Willingness to Pay values

Clty = WTP * Use Value
average

Mean £9.74 £9.64 £9.96 £9.18 £9.63
(standard error) (E1.@) (119 (E1.3) (£0.8) (£0.55)
Median £5.9 £5.9 £5.9 £5.9 1£5.150)

. : Pooled
City non -user WTP or Non-use value Canterbury| Lincoln Winchester York average

7See Mourato, S., Fimereli, E., Contu, D., Gaskell, C., & Beaiattie, C. (2014). The Economic Bsr@fCultural

Built Heritage Interiors Conservation from Climate Change Damages in Europe (No. WP6 Final Report) (p. 94).
London, UK: Grantham Research Institute on Climate Change and the Environment; Johnston, R., Rolfe, J.,
Rosenberger, R. S., & Brouw (2015). Benefit Transfer of Environmental and Resource-Vialbegle for

Researchers and Practitioners. London, UK: Springer. http://www.springer.com/gh/book/9789401799294. Accessed
26 April 2017

8 The median is the centred value in an ordered fismbers, such that an equal number of values are smaller and
higher than the median. Median values are less sensitive to extreme values than the mean.
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Mean £5.32 £5.96 £5.97 £7.30 £6.14

(standard error) (£0.6) (£0.3) (£059 (E111) (£0.40)
Median £125 £125 £4.9 £125 £1.25
S WTP or U | Canterbury| Lincoln Winchester York Pooled
amedrat user orse vaiue Cathedral | Cathedral | Cathedral| Minster average
Mean £7.00 £8.05 £7.98 £6.66 £7.42
(standard error) (£0.76) (E109 (E148 (E108 (£0.56)
Median 1581:20) 158188 £3.66 £2.81 £3.30
AT e N s Canterbury| Lincoln Winchester York Pooled
Cathedral | Cathedral | Cathedral Minster average
Mean £3.63 £3.27 £3.89 £4.20 £375
(standard error) (£039 (£0.3) (£0.9) (£051) (£0.21)
Median £1.13 £055 £1.10 £1.38 £1.10
Sample weighted. All WTP values are calculated as the midpoint interval between the selected peyarechtizanexithigtiespayment ca
response on the payment card (except ®rr£§). Samtmat i sti cs cal cul ated with inclusion of

WTP valuesf historic city users and nagersarenot significanthhigher than the individual museums evaluated in the
earlieDCMSmuseumsenefit transfestudy (£6.0E7.79for users and £2.791.06 for norusery, despitesurvey
respondents in the current stwdjuing the maintenance and conservation of the historic character of an entire city.
These numbers should not be considered directly comparable with treosariiethstudy as the scenario is not
equivalent. This maysosuggest limited sensitivity to scope of WTP i.eesadndentare not fully considering the

extent of the heritage good being valssumptions made byspondents about the funding mada} also be

affecting the resultSor instance, inontrast to museums, private historic buildings are not typically funded from public
taxation or charitable donatiamd people may therefore consider that they should not have to make contabutions t
support history cityscapes.

The mean WTP of cathedral useasbetween £66and 8.0 across the four cathedralhis is similar to the use
valueobtainedor individual cultural sitésthe earlier museums studigd comparable to use values etgthia

previous studi¢Cathedrals are funded by, among other things, donations, however it is possible that a high proportion

of these are from the congregation, and visitors for secular purposes will, in the case of the sites we study, incur an entry
charge which perhaps makes them less likely to donate relative to museums which are tyjeathefre&VTP of
Non-userWTP valusrange between £3.27 for Lincoln Cathedral and £4.20 for Morter whichis slightly higher

thanfor individuaimusemsin the previous DCMS study

Validity analysis: factors affecting use and neaose values

We assessed the validity of the valuation estimatesiulivayiate regressianalysisTheory suggests thagher
values should be associated with certaingteptoc characteristics (especially income), attitudes to culture and prior
usage of the institution being valtfed

Factors associated with higher use values among cathedral visitors and historic city visitors/residents

+ Income: There was a positive andtstically significant association betweeseholdncome and use values for
both the historic city and the cathedral, controlling for other factors across all users surveyed. However, this was not
found to hold consistently at the level of the indiVidistoric city or cathedral where sample sizes are;smaller
some cases there was a positive statistically significant relationship, but not all.
+  Attitudes to Heritage: Selecting heritage, arts, or environment as being a Top 5 public spendingggriorityd
to be positively and significantly associated with higher use values for both cathedrals and historic cities, controlling

9 Bakhshi et al. 2015
10Bateman, I. J., Carson, R. T., Day, B., Hanemann, M., Hanley, N., étett, R002Economic Valuation with Stated
Preference Techniques: A Mhelt@hham, UK: Edward Elgar.
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for other factors across all users surveyed. However, as with thisowes not found to hold consistently across
all individual historic city or cathedral sites where sample sizes are/gnedlizng that 'Visiting heritage sites
increases one's wellbeing (happiness)' was found to increase valuations for both historic city and cathedral users in
the overall sample of usgbut thigesultwas not found consistently at the level of individual cities and cathedrals.

+  Family: Having dependent children was found to be associated positively with willingness to pay for the cathedral
across cathedral users, but this was notséstent finding at the level of the individual cathedral where the sample
sizes are smaller. This was also found with historic city users overall, although there was less evidence of the statistical
significance of this effect at the individual city. level

+  Living closer to cathedral:This was found to be positively related to the historic city valuation in the overall sample
of users, but was not found to affect the valuation of cathedral users. It is possible that this is due to the estimates
capturing th effect of being a resident in the city, while this effect is less strong in the cathedrals sample as there are
fewer residents in that samplewever, thieffect is not found consistently in the individual historic city and
cathedral subamples.

Factors associated with higher noruse valuesamong those who had not visitedor lived in) the historic city or
the cathedral

+ Income: There was a positive and statistically significant association between higher incomes and higher value
among norusers of bdt the historic city and the cathedral, controlling for other factors acrossueénson
surveyed. However, this was not found consistently when the analysis was at the level of the individual historic cities
or cathedrals where sample sizes are smaller.

+  Cultural engagement:Being a member of a cultural, conservation or environmental organization was in general
positively and significantly associated with higher values of willingness to pay among the sampleassaif non
cathedrals and historic e#ti However, this was not found consistently at the level of individual historic cities or
cathedrals where the samplessizesmaller

+  Attitudes to heritageAgreeinghatt Ther e are more I mportant things to sp
was bund to be negatively and statistically significantly associated with higher values-as@sgaitrough not
consistently at the level of individual historic cities and cathedrals.

+  Ageln the total sample of cathedral am®rs age was found to belfpady related to willingness to pay, but strong
evidence of an effect from age was not found elsewhere.

Benefit transfer

We tested whether it was possible to transfer values within the sample to proxy values using the three methods outlined.
The benefitransfer literature suggests that an acceptable transféitlesrés difference between study site and policy
sited is around 40%.We found that:

1 Simplanit transfglave the lowest average transfer error for both use andeneslues (and footh cathedrals
and historic cities), well within the transfer threshold window. We would recommend that this approach therefore
be adopted to benefits transfer for historic cities and cathedrals. It is suitable for transferring use WTP values
from the fourhistoric cities/cathedrals provided we are studying policy sites which are sufficiently similar in
characteristics and visitor numbers to those studied.
1 Adjusted unit tranpfedduced low transfer errors, but not consistently so and requires mtrénagaiament
as itrequires information aime income differential between the study and the policy site. We therefore would
not recommend its application in this instance.
1 Transfer obenefit functivvis:found that this performed poorly with high lesfedsror and do not recommend
using as it was only possible to explain a smal/l pe

11Ready, R., & Navrud, S. (2006). International benefit transfer: Methods and validity tests. Ecological economics, 60(2),
42P434.
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Table2 summarises the WTP values elicited from historic cities and cathedrals visitorgisitarsidh&so shows
the transfer errors we obtained on average and the largest transfer error we obtained using the simple unit transfer
approach

Tabl@ Use and nose Willingnes®ay for benefit transfer: average WTP value across four study sites.

Use/non -use Study site Mean Max

Population value Valuation variable mean WTP (4 transfer transfer

sites) error error

Historic cities

Resident/Visitor Use One-off donationon behalf £963 32% 6.6%
of theirhouseholdo reduce
the damage caused by clim
change, improve the
maintnance and
conservation of the historic
Non-use buildings in the city, and £6.14 125% 214%
reduce the risk of irreparab
damage and closure of tho:
buildings currently open to

Non -
resident/visitor

the public
Visitor Use One-off donation for their £742 108% 15.3%

household to reduce the
damage caused by climat
change, improve the
maintenance and
Non -visitor Non'use Conservation of the respecti £375 107(%) 193%

cathedral, and reduce the ri

of irreparable damage anc

closure

Going forward, this research provides a bank of use anud@&ealues for historic towns and cathedral which can be
transferred to other sites in the UK. This can be used by local residents, NGOs and government to build the evidence
base behid local planning decisions, economic business cases, and applications for further funding.
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1.1Background

Historic buildings and historic plaoeseive millions of visitors each yedisitEngland estimates that in 2016, there

were 71.5 milliovisits to historic properties in Englathldoweverthis only gives a partial indication of the value that

historic buildings and places providté&publichothto thevisitors and those who view them from the outside, as

wel | -ase d nawie suthss tleeir willingness to pay to preserve cultural heritage for future génerations.
Underwelfareeconomic assumptions, contingent valugithit ec hni ques t hat are recogni se
Green Book of valuatigguidance, can be useddtireate such use and ngge values.ln an earlier study of regional

museums for the Departméat Digital, Culture, Media and Sport (DCMS), we showed how contingent valuation

estimates could be transferrehvieen sites of the same type. The aim girdsent study is extendhis approach to

cathedrals and histodities in England

Non-market values refer to the benefits provided by goods or services which are not traded in the market, i.e. are
available to the public free of charge (and therkéme no market priééAn understanding of the value of non

market goods and services to the public is required for public investment decisions, policy appraisal and evaluation in
existing and futurteeritagesites Failing to adequately vathe beneits risks an undappreciation of the social value

of heritage investmeris

To this endin this reportve:

a) estimate the economic benefits associated with the maintenance and consaxatyqe sif
heritagesite- historic cityscapes and of cathés]

b) testthe transferability of the estimated values beditestminvestigate the potential of applying
the values to additional historic cities/cathedrals without the need to auadugtimary
valuation studies.

To estimate the economic benefisusel CV surveyto elicit from people who use the good or service how much
value they place in accessingytizel orservicen questionandfrom those in the general population who do not use it
whatvalue they place on its continued existénce

To assess transferability, we sgufd technique known as value transfer or benefit transfét B8 Tinvolves
transposi ng vapationesimay@®m one steta anathdihere valid, ffers policy relevant values
in a fast and cosffedive wayas it means thealuation estimatean be used in other contexts

The study only includes the benefits to residents in England, exbkidésy of the UK anfireign visitors (in
compliance with the HNIreasuryGreen Book). While in some exaamal caseshe Treasury recognises tienefits

to foreign visitorén government codtenefit analysitis is notelevanfor the present studinsofar as we are
exploring the transferability of value estimates which migéedéo inform the altation of funds raised by domestic
taxes tderitage investmeht

12 https://content.historicengland.org.uk/content/heritagints/pub/2017/heritagéndicators2017. pdf

BWillis 2014

14Bakhshi et al. 2015; HM Treasury 2018

15 Arrow et al. 1993; Bateman et al. 2002

16 Crossick and Kaszynska 2016

17Bateman et al. 2002

18 Brouwer 2000

19Note that this study does not include an assessment of the wider economic benefits of cultural institutions such as
increased business for local shops caused by the visitors attracted to a city.
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1.2Valuation

At the heart othe CV approachs the design of surveys asking respondents directly to report their maximum

willingness to pay (WTP) (for positive outcomes or to avoid negativ@@s) or minimum willingness to accept

(WTA) compensation (for negative outcomes or to forego positive outcomes). The CV methodology has developed
over a number of decaddsyelopin@ range of best practice techniques to improve the robustnesgaaad wel

consistency of the values elicifethe advantage of CV over othpproachesuch as revealed preferensbsre

existing market pricase useds a proxy for the nemarket good, is its wide applicability and flexil@Ntgan

estimate both usad noruse values, as well as being applicable to a wide range of goods and services, including values
associated with future changj@he principle disadvantage of CV is that asking individuals about their WTP or WTA is
subject to a number of wkhown biases, which evbast practiceurvey design camt entirelyeradicaté?

We refer to the widely used total economic value (TEV) framework, when considering the economic value of cultural
institutions. The TEV categorises values into two main caegsei@alues, and nose values:

1 Use values Theseare subdivided into direct and indirect use. Direct use benefits could include
recreational, leisure, and entertainment activities, as well as education, inspiration and knowledge.
Indirect use benefitould arise in the form of enhanced community image, sense of place, and
social interaction. A s@lled option value can also be attached to potential future use of the
services that heritage sites protfide.

1 Non-use values:We can identify a primary apigsation of nowse values associated with
heritage sites. Narse values can be described as: altruistic Salkedfare increases from
knowing that others living will bendfim a site bequest valuéswelfare increases associated
with knowing thafuture generations will bendfiom a site and existence valuiassociated
with welfare enhancements from knowing dfegritage site, its services and collections exist
even if an individual does not experience a use benefit now or in th&J$etgref a particular
historic site may also hold rose values for historic cities and cathedrals that they have not
visited.

Many of the multiple benefits listed here are by their nature bundled together. When asking individuals to consider the
value 6a visit to eheritagesite, for example, it is difficult to meaningfully disentangle the value attached to recreation,

to education, to visual amenity, to inspiration, etc. Partial separate identification of some of the broader benefits
categories (egse and nonse) may however be possible, with careful sample selection and survey design, but even in
these cases use and-nse values are commonly confléied.

1.3Terminology
For ease of understanding, we use the following termittoiogyhout the repart

Usersefers to those respondents who hasiéed the city or cathedral in the last three years. For city users, this is
furtherdivided intaresider(surrent resident or resident in the last three yeangsaoidvisitors in the last three

years

Nonusenefer tothose respondents who have not visited thamitipr cathedral in thiast three years (note that a
respondent can be a city user but a cathedrakephut not vice versa).

With reference tthe TEV Framework (Sectidrd), use value within this stufiy historic cities and cathednrafers
exclusively to the WTP values liekpectivelipy historic cityisers (residents and visitors) eattiedral visitors to

20 Arrow et al. 1993; Bakhshi et al. 2015; Bateman et al. 2002
21 Bateman et al. 2002

22Bakhshi et al. 2015

23Pearce et al. 2006; Eftec 2005; Mourato and Mazzanti 2002
24 Mourato and Mazzanti 2002

25 Bakhshi et al. 2015
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reduce the damage sad by climate change, improve the maintenance and conservation of the historic buildings in the
city/cathedral, and reduce the risk of irreparable damage and closure of those buildings currently open to the public.
While these are expected to be primasdyvalues, we acknowledge that visitors may also haken@iues for the
preservation and maintenance of aspects of the historic city which they have not visited, and for collections held within
historic buildings.

Non-use value within this studfersto, for the historic city and cathedrtds, WTP values hely those who have

not visited théuistoric cites and those who have not visitedctitbedral(non-users) to reduce the damage caused by
climate change, improve the maintenance andhaie of the historic buildings in the city/cathedral, and reduce the
risk of irreparable damage and closure of those buildings currently open to théhilettiese are expected to be
primarily noruse values, we acknowledge thatusens may holkelements of use value, such as the option value to
visit the historic city or cathedral in the future or having used it online for research or recreational reasons.

1.4Site selection

We selected four historic cities in England based on the following criteria:

1 Presence of a cathedral in:é&yhere a cathedral in the city?

9 Historic characteis the city historic, in thattibntains significant number Bfoman, Medieval,
Early Modern, or Industrial period buildihgs

1 User population; Does a clear andtifieble visitor population exist for surveying use values?

I The provision of the goodr servicels the institution/site excludable, i.e. can a hypothetical

scenario be designed in which access to the site can be withdrawn if certain conditions are not me
(e.g. can access be restricted via an entry fee)?

1 Homogeneity across time: Has the site changed significantly over the past three years (e.g. through
largescale refurbishment), which would create substantive differences in the experiences of
visitors atlifferent points in the visitor sample timeframe?

1 Homogeneity across the categdisite Are the sites in each category a coherent group to permit
benefit transfer? Is there free entry to all the sites? Are they commensurate in importance (e.g.
architetural sites of local, national, or international significance)?

1 Payment mechanism: Is it possible to design convincing hypothetical scenariositieateticit
nonuse values

1 Use value: Can, for example, access to the institution be made contanbgpotiretical visitor
entry fee? If entry fees already exist §s.ghey ddor many cathedrals) can an additional
hypotheticatlonation berediblylevied on top of existing access®ees

I Non-use value: Can the maintenance of thecigtiblybe madeconditional on receiving
donations? Can a donation mechanism be made contin
(where preservation of the sites against hypothetical loss will only be achieved once a certain
amount of funding has been rai8ed)

Compulsorynechanisms like entry fees or taxes are generally preferable to voluntary mechanisms like donations because
they arein principleincentive compatible within the axioms of welfare economics, i.e. they incentiienigefth

However, for noruse valas the mechanism of an entrance fee becomes problematic. In the case of historic cities, no

entry fee could be envisioned for access. For cathedrals, a large number of cathedrals already have existing entry fee
structures or have a strong emphasis onidogatt the point of entry. In these cases, a voluntary payment mechanism,

such as a donation to maintain the site against some enhanced external threat, such as climate change, is arguably the
most credible means of eliciting values for lidhs and nensergwe expand on the design of hypothetical scenarios

in full in Sectior2.2.2.2

26 Bateman et al. 2002
27 Mourato et al. 2014
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Based on combinations of the criteria outlined above, a final set of four historic cities was selected: Canterbury, Lincoln,
Winchester and York. All of these cities have historic buildings and conservation areas of national relevance. They all
contain cathedrals built in the Medieval period.

1.5Literature review

1.5.1 Contingent valuation in the cultural and heritage sector

Empirical reearch eliciting economic values or benefits associated with access, preservation or restoration of cultural
and heritagassets dates back to the 1980s when the first contingent valuation studies in the field were conducted,
focusing on the theatre, histal sites, museums, galleries, libraries and broadeé&saticg then, many studiese

been conducted worldwide investigating a variety of benefits, both tangible and htangible.

Bakhshi et al. (2015), as part of the AHRC Cultural Value Projecneerd largscalecontingenvaluation in the

context of the UKO6s cultural sector, eliciti#sg visitor
aspects of two cultural institutierishe Natural History Museum (NHM) in London aratd Liverpool (TL) gallery

through facdo-face visitor and online general population surveys. The study also applied subjective wellbeing analysis
testing for associations between activities performed in the past hour and levelpateglhappirss and sense of

purpose. Visitor use values were estimated as £6.65 on average for the NHM (as a hypothetical entry fee) and £10.83 for
TL (as an annual donation to support the work inside the gallery). These figures are of a plausible magnitude compared
to prices charged for paid exhibitions in UK museums. Average visiisen@tue to support the research and

conservation work of the NHM was elicited as a voluntary top up doaadicag€?2.78), while visitor newmse value

of the work of TL in the wier community, elicited as a donation, averaged £8.00. The online survey captseed non

and option values for the general UK population (excluding Northern Ireland) as an annual donation. In the NHM

study the online survey valued the research and eatiserwork of the NHM, while the TL study valued the work of

TL inside and outside the gallery. The survey design defeidpatistudys used as the basis of the present survey
meaninghatthe survey design and wording has been extensivelyrtébtetigld prior to the present study.

1.5.1.1 Historic cities

Wereviewedheexistinditerature on willingness to pay for heritage landsaagésparticulahistoric cities. We were
interested in understanding what typésy/pbtheticascenarios had beased previously to value a fextludable
good like a historic city.

Garrod et. al (1996) carried out a survey of 217 council tax payers in Ngyecaekfiee to elicit WTP values for

buildings in Grainger Town, the historic centre of Newcastle. Toedes{s were introduced to the hypothetical
0Grainger Town Initiatived which woul d se-fidedtbpy restore
council tax. A twatage bidding game was used to derive WTP valwbighrespondents were firstkad if they

would be willing to pay additional tax for the renovation of Grainger Town. 69% of Respondents had a positive WTP

and were then asked to give their maximum annual WTP in eandpdrformat. The sample mean WTP was £13.76

(E24.66 uprated t®017 priceswhichfell to £10.11 (£18.0i 2017 pricgsf the top and bottom 10%ere removed.

Separate analysis where respondents were asked to allocate 100 points to different restoration areas showed that
respondent &8s pr e fienrwera aligned withatre acbual tb\eleot investménbneeaded in each respective
area.

Pagiola (2001) elicited WTP values for tourists and residents for the historic core of the city of Split, Croatia. Separate
CV surveys were carried ouparson for 400ourists from Western and Central Europe and 100 residents living in the
historic centre. The survey contained information on a hypothetical projecttargetéd@mprovements to the

historic core. WTP values for tourists were elicited by askingnetkeayilling to pay an increased tourist tax.

Residents were asked in a referendum format if they would be willing to pay an annual tax set at a spextified level.
calleddoublebounded dichotomous choice question was desigme@four pre-determinedbid values were assigned
randomly to tourists and residefaiowed by a second question asking the respondent if they would consider doubling

28Noonan 2003; Pearce and Ozdemiroglu 2002
29For a detailedtérature review of stated preference heritage valuation studiekhsheet al. 2015
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their payment conditional on a yes response to the first question. The mean WTP per todristheesaddsidents

were willing to pay 6&per annum on average. The higher result for residentgtiso be expected as it
own cultural heritage which is being presefVedauthors note th#tis figurewvould in principléncorporate

perceived icome gains to residents from the improvements, given that some residathisadeoivéneir income

from the tourism industry. The aggregate WTP of residents for the wholenafsBglightedinder theadditional

assumption that residents of Split wignot live in the historiccormda WTP of 10% of the wvalue
r e s i 3@ Ehis yiedds a per annum figure of $1.7 million (£1.71 million).

nesta §

Santagata and Signorello (2000) conducted a surveyamidd®8ly selected locaspondents to valuaatwork of
cultural and historic monuments making up the O6Napoli
hypothetical scenario was that public funds would be replaced wfibrgoraitt operator relying on charitable

contributions. The #hoors reported mean WTP values for citizens of Naples of 17,000 lire (£10.5) and 30,000 lire
(£18.53) from the opeanded andingleboundeddichotomouschoice questior{svhere a monetary figure is randomly
presented to the survey respondeespectivelyJsers (people whnad visited at least ondegd WTP valueghree

times as large as Rosers.

As an alternative to contingent valuation, Lazrak et. al.gd@ptet)a spatial hedonic pricing model (a revealed

preference methodhaluing heritage via ieffect on property prige® value the Dutch urban area of Zaanstad, which

has a rich history and diverse cultural built heritage. The authors athat ilvgkimpact of an area being designated as

a O6protected hi st or isThéyaambisEofarpatoh onache locakon of listedsbuildings with a | u e
data on 20,000 transactions over the course of 22 years. Houses sold within protected historiwéeansctpes

27.9% more than similar houses not located in such designatéu @adddmn each additional listed heritage building

within a 56m radiugaisel house prices by 0.28%.

In sum there ar@ number of examples where contingent valuatidreéa usegreviousiyto value historic G#s,

even though they are nercludale. Valuation strategies include: a hypothetical scenario for restoration and renovation
of historic sites within the cgityse of either compulsory (council tax) or voluntary (donation) payment mechanisms
(council tax is only applicable where the populatiinterest is local, not national); the use of allocation methods to
assign part of the WTP for the whole city to individual sites within it; and the use of separate usesearsdmaphes

to elicit use and neuse values. One study used the payeéitle of donation to a nfar-profit operator charged

with maintaining the network of historic monuments.

1.5.1.2 Cathedrals

Wealso reviewethe previous CV literature on cathedral sites to inform the desigrsaifveyPollicino & Maddison
(20021 klicitel the WTPof 306 residents of Lincoln and its surrounding areas for aesthetic improvements to Lincoln
Cathedral, financed by an increase in annual council tax. Individuals were shown photos, with descriptions of the
damage inflicted by air pollution atadtént stages of the cleaning cycle and asked their WTP for the Cathedral to be
cleaned more frequentdyl{ypothetical shiftom a40yearcleaning cycle to a 10 year one). Hence, individuals were
asked to value an average change in the appearancelofCathedral. The WTPintlividualsvas elicited using a
doublebounded dichotomous choice approach. Mean WTP w#&882epending on the model assumptions.
Aggregat®VTPfor Lincoln and the surrounding areascalculated by assuming that WTP dsesdinearly in
residentiadlistance from the cathedral, whids to be a strong feature of previous CV studies more generally

Mourato et. al. (2002) estindedgerage WTP for Bulgarian monasteries in the context of a conservation programme
based on eepresentative sample of 483 individotdsviewed in person AT different sampling points across
BulgariaThe payment vehicle for the programme was increased taxatimha program to protect and preserve
Bulgariam€mmonasteries, given tteasigificant numbewerein a worsening state of repdine average WTP for the

30Residents of Split who do not live in the historic core are assumed to benefit given that the historic core remains a
commercial and recreational centre for dighitants. In light of this, the 10% assumption is viewed as a conservative
additional benefit to the residents of Split who live outside of the historic core, though the authors acknowledge that it
remains somewhat arbitrary.
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programme was BGL2062 (£48.E8)thermorethose whdelt a sense of responsibility to preserve heritage buildings,
and those with a higher number of monastery tésited tchave asignificantlyarger WTP.

Navrud & Strand (2002) stedthe willingness to pay of 163 visitors to the Nidaros Cathedral in Nbexagest

medieval building in Scandinaliéormation was presented demonstratingdneagéo the cathedrdtfom local air

pollution. WTP estimategre obtained for two scenarios. Scenario 1 (pregsaveb)eda reduction of air pollution in

the surrounding area to preserve the Cathedral as it was. Scenario hy@astdiecreased maintenance and

restoratio after a period of deterioration from air pollution to return the Cathedral to its then current state. The

guestion used to elicit WTiPthis studyvas opefended. The payment vehicle used was rasetbmiwo ways: a

voluntary donation to a fund andiacreased tax for all cultural buildings in Norway, of which a portion could be set

aside for the Nidaros Cathedral. The mean WTP for the preserve scenario was NOK 318 (£51), and NOK 278 (£45) for
the restore scenario, though the difference betweeroth@smot significant. The differences between responses

based on payment vehiclesealso insignificant.

Willis (1994)isa contingent valuation to estimate WH€P of 92 visitors to Durham Cathedral. The WTP of visitors

was elicited by using paymemntis@and asking visitors for the maximum amount of money they would be willing to pay
as an entry fae the cathedral. Visitors were also asked, having just visited the Cathedral, for the amount they had
donated (as the status quo was voluntary donafiommean donation observed was £0.44 (BOZBYL7 pricgs

whereas the mean Wa&R entry feavas £0.78 (E1.53), or £1.21 (£2338).

Freyer & Behrens (28)lestimaté the WTP of 297 visitors to the Cathedrals of Dresden and Freiberg, Germany.
Visitors wee asked first if they would be willing to pay a sum for the preservation of the respective cathedral.
Respondents answering positively were then asked in-@mopeériormat for their maximum contribution. At

Dresden Cathedral, where an entranosds®sot charged, visitors were also asked about how much they would pay to
enter theCathedral should a fee be leVviéditors to Freiberg were asked tiéliP a donationn addition to the entry

fee The mean WTP to enter Dresden Cathedral among resporitteatpositive WTRUrned out to baimilar to the

actual amount paid in Freiberg. The mean WTP of all re:
t

(A2.25) in the case of Dresden, and 02.92 (A3.01) in

Using an alternative meth@&@#edate et. al.q@4) appedthe travel cost revealed preference method to measure the
consumer surplus value of the Palencia Cathedral, Spain. The @ath&deato enter, meanitigata market

valuatiorepproach wasot possibleThe visitordemand curveas insteadstimated bgalculating the average cost of

travel for visitors idifferentzones anthevisitor rate as a proportion of the total population. The total surplus for the
190Cathedravisitors from whom data was collectedise st i mat ed at waselivalenftda/nfedn) . Thi s
WTP of appr oxi mat estimatshodd b& cnsideketl a dir8c) use valle| that does not incorporate
passive use values.

In sum there are several previexamplesf where C\has bea used to value cathedrals. Katures include the
presentation of detailed information on the risk to the cathedral, commonly through air pollution, which represents the
hypothetical context under which payment must be made to preserve, restomethienpathedral buildjrandthe

payment vehiclypically being compulsory increase in local or national taxation. Where cathedrals are free to enter, a
hypothetical entry feg oftenlevied, but where entry fees already exist a donation payniemisngsused. A range

of elicitation methodsave been previouslgedn cathedralsncluding dichotomous choice, payment card, and open
encedquestions

1.5.2 Benefit transfer: Literature review and applicability

Benefit transfer (BT} the exercise oftra posi ng Opr i mar y 6 studgssdedocaanothér. ltfoffersd i ngs f
means to providing policxseful values in a fast and @d&ctive way, by taking the estimated average WTP values

from siteqstudy sitegind applying them amothersite(policy sitefunit estimate transjesr transferring the

information from the study site to the policy site regarding the relationship between WTP and a number of explanatory

3l Based on Audn$hfrom Fable 2c0Killisq1994p t i

THE ECONOMIC VALUE OF HERITAGE: BENEFIT TRANSFER BMH OCTOBER 2018 12



nesta § METRICA

variables (function transf&pesvousges, Johnson and Banzhaf developidtiset of tests for analysis of the

validity of benefit transfétOver the last decade there has been a growing consensus around methods for reducing

error in benefit transfé The key challenge for benefit transfer methods is to avoid errorsittatrigaoper

inferences regarding welfare effects and thereby misguided policy decisions. These include errors transferred from the
original primary studies (measurement errors) and errors generated by the transfer process itself (generalization errors).
The larger the set of study sites, the lower the risk of measurement error related to the possible selection of a single
inaccurate or inappropriate source study.

There are three broad approaches to benefit tram#fierliteraturé® The first is baseah a transfer of a known

benefit(or another aggregate of benefits) feostudy site(s) to a policy .sitee seconds basedn thetransfer of a

valuation function, that calibrates the value being transferred using the physical and dechagsaptisties of the

policy siteThiscan be donthrough an adjustment of the unit value by income or theaughe advanced model

using a set of predictoFsnally, a third approach known as ra@talytic value function transfer uses a value function
estimated from multiple study results, together with information on parameter values for the policy site, to estimate
policy site values. The value function therefore does not come from a single study but from a collection of studies. This
allows the value futien to include greater variation in both site characteristics (e-gceacimic and physical

attributes) and study characteristics (e.g. valuation method) that cannot be generated from a single primary valuation
study3é Howeverthis approachequiresnore extensive data amdrepre-existingstudiesWe do not expand oneth
metaanalytianethod further as it is not applied in gaper

A growing consensus exists on the advantages and disadvantages of the unit value and function trans¥ér approaches.

Tabld-1 Advantages and disadvantages of unit and function benefit transfer approach (from Johnston et al. 2015)

Unit value transfer Adjusted unit/Benefit function transfer

Advantages Advantages

Increased flexibility and capacity to adjust welfar

Involveslittle or no modelling measures

Less sensitive to modelling assumptions

Disadvantages Disadvantages

Unable to adjust welfare measures according tc Overparameterisatn of model can introduce
characteristics of the policy site measurement error

Least accurate transfer method on average, altho
perforns acceptably when policy and study sites
(including population characteristics) are very simi

Matching of characteristics of study and policyssites
required

Boyleetabut | i ne t wo pr i finmansyer literature. Eist@ransfer eriiorh &e rédacadewhere study sites
and policy sites are similar in terms of physical site and population char&&Tdréstiesisfer of bengdiis expected
to be more accurate when the researcher can control for as many factorsedsIpgssititular, criteria for reliable

32Brouwer 2000; Eftec 2000

33Desvousges, Johnson, Banzhaf, et al. 1998

34Brouwer 2000; Bateman et al. 2011; Johnston et al. 2015
35Brouwer 2000

36 Johnston et al. 2015

37 Johnston et al. 2015

38Boyle et al. 2010

39Berglandteal. 2002

THE ECONOMIC VALUE OF HERITAGE: BENEFIT TRANSFER BMH OCTOBER 2018 13



nesta § 'METRICA

transfers (i.e. low transfer err@estherexpostonce data on the policy site becomes available, or whengassessin
transfer errorexane in a study which uses a proxy on which data is available for an unknown policy site) include:

() using the same survey instrument across study sites;

(i) valuing the same type of policy change and sharing similar property rights;
(iii) conducting surveys at the same point in time, and

(iv) having samples of respondents with similar cultural and social characteristics.

Our proposed benefit transfers broadly meet these criteria: the same survey iisstsechetite same policy chaisge
valued the surveyareadministeredt similar points in time, and the user and general popuagisinglar. However,
the limited information we have on the actual visitors tmthedralas compared with the respondents to our survey
of who visited theathedral8mits what we can do.

Secondfunctiontransfers can in principle lead to more accurate transfer estimates because of the ability to adjust the
estimates according to observable differences between fhélsiteveralthough the function tnafer approach has

the potential to be more robust and to provide less error, this is not alway$tRessages meteeview studies have

in factfailed to find consistent evidence that function transfer outperforms unit transfer, while othens foavel eve

that unit value transfer outperforms benefit function value tr&Efere are other examples from the literature where
comparison of unit and function transfer approaches have seen the value function transfer to increase tfansfer errors.
We revew the recommended tests for benefit transfer in Séction

There are important examples of the benefit transfer approach being applied in policy in the #Karilettie)
US4 In the UK, Eftec produced ddtd BT guidance dhe use of value transfer in policy and project appraisal for
Defra4e

Benefit transfer is used in the valuation of health impacts through Value of Statistical Life (VSL) unit values established

as part of the European Commission Extendiect’” The European Commissiatsoinitiateda review of valuation

studies of transportation noise to establish unit values per decibel (dBA) for amenity loss due toA¥&ffinknetse

al. applied unit values from a rratalytic value functida estimate thtEVof i mpl ementing t he EUG®G s
nature protection are&More recently, the UK National Ecosystem Assessment de\stopénalytic value

function to evaluate tHe&EV of the idenfiedflows of ecosystem serviedsternationdy, the benefit transfer

approach was applied in the recent OECD report on health costs of air poHinialty, the Environmental Vdioa

Reference Inventory (EVR8)s supported by a number of OECD governments to maadata base of benefit

estmates.

While benefit transféras beewidely used in the environmental and health valuatior?¥eghgdications of BT to the
valuation of culturand heritagassets are ra¥eArguably, a principegasorfor this isthe belief thasomesuch assets
are unique in terms of their characteristics, such as historic context, or national and international sigrificance

40 Johnston et al. 2015

41Rosenberger and Loomis 2003

42Kaul et al. 2013; Whitehead et al. 2015; Bergland et al. 2002; Brouwer and Spaninks 1999; Ready and Navrud 2006
43Kristofersson and Navrud 2007 Fuj war a et al . 201L8puréThe éeoaerbdtmictvahs
44seeBrouwer and Navrud 201d& review

45seelLoomis 201%or review

46 Eftec 2009

47 www.externe.info

48 Navrud 2002

49Brink et al. 2011

S0Bateman et al. 2011

510OECD 2014

52 https://www.evri.ca

53 Detailed reviews of BT can be fountlavrud and Ready 208@dDesvousges, Johnson, and Banzhaf 1998

54Eftec 2005; Mourato et al. 2014
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reduces the potential for transferring their values to other céhnittosgever BT is worth exploring aspotentially

useful alternate toanoriginal valuation where the culturaheritaggoodor serviceand the respective policy change
arearguablyf similar nature and significance (e.g. historic buildings with similar architecture, exterior and interior
decorations; indoor cattéons sharing similar types of objects/collections) or where the range of services/benefits
provided n t he pamelsimiac 6s eyes

In this studywe have chosen fosites in each cultural categehjch are homogenous with respect to a number of
chaacteristics (see sectiod) andcan be argued fovide similar types of services, thereby increasing the scope for
transferability and for subsequent use in project appraisal.

There have been previous attentip assess the scopddftechniques the heritage sectéi-or example, the
consultanciftecundertookcontingent valuation studies of a number of built heritagéisites UK for the

purposes 0BT, aiming to build a bank of values that coulabpéed to similar heritage sites in the UK. Each case
study set out a description of the heritage iasgetstiona description of the action thats beingppraised (e.g.
restoration work), and the hypothetical sceramaoad closure of sites tioet public and deterioration of heritage assets
and collections. Use and ngse values were elicited from visitors and the generalhipolvkwer, this study was

limited in that it only provided one site for each cultural categoryrechicashe abilly to perform transfer error
testingwithin cultural categories

Mourato et a2014)performed the most comprehensive analysis using benefit transfer methods ever ofdegtaken
economic benefits associated with reducing climate change damadetidgélinteriors in Europerhe study
considereden heritage sitggouped by heritage categofiilesluding historic houses, museums and chucities)

multiple sites within each categacyoss five countries (UK, Sweden, Germany, Romania gnte#tihg for transfer
errors within categoriesudritagesites using three transfer tests: simple unit transfer; adjusted (income differential) unit
transfer; and function transfer. Transfer tests were performed for both use e vadnedbased 0 surveys of

users of the case study sites and of general population surveysisevaloe Of note, several of the case study sites
investigated in Mourato et al. were churches, cathedrals and monasteriesafd dlosdpiglish Martyrs RC Church
(UK), Black Church (Romani&otland churches (Sweden) and Bronncak Monastery (Gehmtiieygase of

Gotland churches, respondents were first asked how much they would be willing to pay for the conservation of all
church interiors in the island. Theyenthen asked to allocate a proportion of that amount to the last church they had
visited in Gotland.

The authors foundvidence of considerable economic benefits for both visitors and the general population, associated
with the protection of built heriamteriors from climate change damage, across all countries and case study sites. They
alsoconcludedhat heritage conservation values could be successfully predicted via value transfers@pptioaches

case of the general population surveys, un bahefit transfers performed better than function transfers. Excluding
Romania, where valuations were very different, unadjusted unit transfer errors were found to vary between 13% and
53%, similar to previous studies involving international transfiies case of visitor surveys, for nine of the ten sites,
median WTP values per visit were found strideénglysimilar, not just between the same country and/or the same

type of heritage (gec e, museum or church), but across all sites,
moderate transfer errors for use values, with unit value transfers also performing better than functidiigansfers.
comprehensivstudy of different categasief cultural institution across a number of countries strongly informs the

design of the current study.

In sum, there is broad agreeniarthe literaturen the transfer methods availableBorand the statistical tests that
should be applied to assthesreliability of transfer from a study(sjite a policy site. Benefit transfer has been applied
extensively in the field of environmental valuation, as well as the heritagmeegEmerallyput to date has not been
applied tacathedrals andsbric cities specifically

55Provins et al. 2008

56 Eftec 2005

57Denbigh Townscape, Kennet & AvBGanal, Battersea Park, Lincoln Cathedral, Sandal Castle
58 Mourato et al. 2014

59Mourato et al. 2014
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In the remainder of thigaper Section 2 details the data collection process and our research methodology and sets out

the steps we take for dealing with potential sources of bias introduced by our survey design. Setsiohe3rmagse

CV findings, describes our robustness checks and assesses our success in mitigating against biases. Section 4 tests the
transferability of the WTP estimates from the sites surveyed in this study to potential policy sites and makes
recommendains for benefit transfém the heritage sector

This section sets out the methodology used in this 8adtart withadescription ofhe target population and our
sampling stratedypllowed bythe survey inaiment,an explanation ahe data and units of analyaisoutlineof the
steps in the analysis, and firmtliscusi®n of the potential biases (améasures takén mitigate agashthem).We
alsoinclude a brief description of the methods useddssag®e transferability of values (developed in Salttion
4).

2.1Target population and sampling strategy

As outlined in Sectidh4 weselected founistoriccitiesin Englandcontainng medievatathedralgo estimag use and
nortuse value for each city and cathetiha.population of interesbmprise of four target group®r each of the
four citiescity users(who we define alsaving lived in or visitedeltity in the last three years) @étydnon-users,as
well acathedralusers(who wedefine by theihaving visited the cathedrathe last three years) aathedralnon-
users

2.1.1 Online panel

One of thecontributionof this study is the design of amiesurvey instrumenthich can be used éfficiently

collect responses framsersandnon-usersfor each of the four selecteities andcathedrals We consider thaha

online surveisthe most coseffective way to collect primary data for multipesand cathedrals, compasth

separatenlineor faceto-face visitor survewtindividualksitesOnline surveyalso arguably redutte bias which

occurs in surveys where respondent s apintewewedvantdtshear.i al | y
Bakhshi et al. 2015 discuss the pros and cons of online and other surveys in @V studies.

The survey used wasarinepanelconducted by the survey compdmjunat! Online survey panels do not provide a

true random probabilisanple but permit quotas to be set on a range of relevant attributes, such as gender, age,

location and socieconomic group. The benefit of quota sampling is that quotas can be set to mimic population
demographics to make the survey represenththasechosen characteristics, or they can be set so assaropée

groups of particular interest. For the Toluna panel, sample selection is made randomly using the profile criteria specified
by the authorsWhen doing thj§oluna takes account of prediatesponse rates by target demographic and region to

avoid overcontacting panellists and to ensure that they do not introduce a bias in their responses. Historical propensity
to answer surveys is not used to select a sémfdad, espondentare randonyl selected for surveys that they have a
likelihood of qualifying for. In addition, in order to mitigate category overuse and other forms of awareness bias, Toluna
can exclude any panellist from a cl ioéparticpationsouforvey by t o]
tracking studies participants from prior waves.

Multiple data validation processes and checks are embedded within the design of each survey and the data cleaning
process. These procedselpto ensure the data collected is ghlgjuality and can be used to its full extent. Those

checks identify possible inconsistencies or problematic responses to be excluded from analysis, such as city residents
selecting a different regi on oforsweodiddoewvsittiee citynthepasthe ci t
three years, ettWealsotested the surveys internally to ascertain a realistic time required to give meaningful responses

60 Bakhshi et al. 2015
61 https://uk.toluna.com/#/
62 A more detailed report of these exclusions ctoubd in Annex6.1
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63f respondents spent less than 6 minutes on the surveyatheycluded from thenalysis on the basisat they
were&peedstéresponses.

2.1.2 Survey targeting

Given that the residents and visitors of our cities under investigation, as well as the visitors to our cathedrals of interes
are averysmall share of the populatistandarcgampling procedws®ould be unable to capture a sufficient number

of thesecity and cathedral usekslditionallywe aimto reduce the possibility @fy-& a y éffacg, @hereby
respondentacquiesce to the survey question, for instance by respghatthgy have visitedcityin the pasthree
yeardecause is theexpected oeasiest answergove Wethereforedesignedhree surveys which allowed us to target
specific categories of respondents based on their current and past usage o€ ttigyrasiicathedrélirst, we
launched N on-user surveyargeted at peoplehoare botlrity non-users andathedrahon-usersWe then launched

a @ity booster surveyargeted atity users onlybut capturing cathedral users andus®mrs in therpcess)and dinal
@Cathedrabooster surveéyargeted atathedralisersThis provided the most cesffectiveway ofcollecting a

minimum sample of users and «umersor each of the cathedrals, while enabling a survey design in which the cathedral
being valued was randomised (to prevent the respondent from valuing only their most preferred of the cathedrals they
had/had not visited).

For each of thegbreesurveys we designed the appropriate satgafiscreener questiomdich wedescribe below.

1.Non-usersurvey- randomly preseatione of the four historic cities to respondeRespondents in the first section
were asked a series of questiahout the city. Respondentse screened out if they stamny of the following:

U That theywerecurrently resida in the city;
U That theyhad beenresidat in the city in the past three years (since 01/01/2015); or
U That theyhad visited the city in the past three years (since 01/01/2015).

Thisensurd that this survey samplascomposed of those whadh not directly experienced the historic city in the
past three years acmlldtherefore be classed as a representative samipienoh-users Note thaty definitioras
one cannot visit the cathedral without visiting the city it is located ingtipeselenta/ere alsocathedralnon-users

This surveyas administered tthe nationally representative online panel to ensure that-aer samplesere
representative of the adult English population. Quataset for region and age/gender grongdse with national
averages for England. Survey respavsescreened to exclude peoplenesidingn England and those under
sixteen years oldowever, th@nlinemode of the survey and the presence of financial incentives mayestllisd
sone degree of selection bias by favouring peoplev@@frequent internet users or economically inastves
appledweighting proceduresaddress this (s@é@nex6.2for details)

2. City booster survey targeedresidets and visitors to one of the four historic cities in the past three years. To

reduce t heay,ivesaiddedrdspoddgntsan the first section to select if they currentlyhi@dived or

had visited any of the cities among a list of choidee multipkehoice list comprised of the four citlest are the

subject othis studybutal so contained a O6never v P Basddendheiaangicésinor 0 nev e
this first section, respondentge screened out if they statdl of the following:

U That theydid not currently reside in any of the four cities
U That they ha not resided in any of the four cities in the past three years (since 01/01/2015) or
U That they ha not visited any of the four cities in the past three (gare 01/01/2015).

63Ter med Ospeedstersd in the GMpbéliMokbalgand Olgen20f7o0r furt her
64Note that respondents arey@ated to spend less than a minute on the page containing contingent valuation

scenarios and willingneéspay questions.

65Blamey et al. 1999
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Those who selected multiple cities in which thetlMeal or visited within the past three years were randomly assigned
one of their choices. Random assignmesiird that respondentsere not seliselecting to value the city whicay
personally valdenore, which woullaveled to an overestimation of average user value. For those who had visited the
city in the past three years, we asked a-afiaxgrification question, asking respondents to manually enter the year
theyhadlast visited. Thiallowedus to screen inconsistent responses (those who subsequengigtrepahey visited

prior to 2015), in order teduce th@otential recollection besthathave been identifiedsaffectingorevious online
contingent valuatiosurvey$§¢

This survegamplavassolely composed of city residents and visitors within the past three years, which we defined as
city users Note that someity users will alsbaveselfreporedascathedralusers(visitors in the past three years),
while some wilhaveselfreporedascathedralnon-users(nonvisitors in the past three years).

As above, the city user informatioasweighted to be representative of the city user populatimmyascomprigd
of both city residents and visitors).

3. Cathedralbooster survey targeedvisitors to one of the four cathedrals in the past three years. Following the same
approactasthe City Booster survey, respondents were asked to select which of the cathéddalssiteslyin the

past three years froa multiplechoice list. Those who seézhinultiple cathedralgere randomly assigned one. Based

on their choices in this first section, respondeantsscreened out if:

U  Theyhad not visited any of the four cathedrals in the past three years (sit(2005)0

As with the citiesye also asked respondents how many timeaheigited the cathedral in the past three years,
including a 6never 0 oqthis optionWedskerd phe iespandent ko ananeiallywehter insvieat e c t
year theyadlast visitd, in order taninimiserecollection bias.

This survegamplesolely composed of visitors to the cathedrals within the past threenjyeawataired cathedral
users By extensiorthey werealsocity users

2.2Survey

2.2.1 Survey instrument

Thesurveywasdivided intdfour sections.

2211 Screener section

The first section contaidscreener questions designed to elicit consent and easpatelentesho did not qualify

Any respondents whdid not explicitly give consent, proddminappropriatagelfelow 1@ r Dondt know/ r at |
not say,)were not residergin Englandor did not provide us wittheirregion of residenaeeae excluded fronthe

survey

22.1.2 Visits and attitudes

The second sectiaf the survegontairedbackground questions of relevatar e s p o unéomnst atitbdes and,

in the case of users, usqgestion®f relevance to the historic city and cathedral being Valpedicular, wasled

about respondents® membership of herheitrecgneuseototherser vati ol
heritage and cultural sites (past twelve months), and
Taking Part survey.

66 Bakhshi et al. 2015
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We also askla set of followup questions for selected city and cathesleasFor a ciy userthese includequestions
on when thig visithadtakenplace or how long théagd lived in the city (including an option to revise their previous
answer if they had not in fact visited). For a cathedrahegarclude questions on the detailstheir visit (i.e. who
theyhadvisited with, which parts thegdvisited and any entry feabsy had pajdand if theyhad any personal
connectionsvith the cathedral.

nesta §

A set of statements about the value of cultural hesitegeesented on a fiymint Likert scale (1, strongly disagree; 5,
strongly agree) and respondergreasked about their views on pities forpublic spending. The responses to these
guestionsvere used to assess the theoretical validity é¥/frfevalues.

2213 Contingent scenario a nd v aluation questions
The third section includéhe contingent scenario and treuation\VTP) questionssgefull details irBectior2.2.2.

Respondentwere presented with information (text and images)tdbe risks to historic buildings posed by climate
change. Respondemtgre thenpresented with information about the historic city and cathedral, in the form of text,
images, and a video of arour2ihinutes containjnimages, text, and vomeer.

Historic city informationvasdesigned to be consistent for all four sitesrahatiel whenthe cityhad beenfounded

the number of I isted buil di ngs dredfecially reeognisddagbeiglnfe r es pon
historic or architectal interest, and whieesubject to protection through the planning sytem n u mrade Is o f

and Il listed buildings (the two highest categories of listing), some examples of listed buildings, including the cathedral,
and the number of conservatioaas

Cathedral information inclutithe date the cathedral vimasit and any significant additions, architectural features of the

building and the interior, and collections of historical artefagise¥@atethe exact current entry charge, plus details

of those groups wheere able tenter for free. We explagt hat ocat hedrals in England ar
f i nances 6ddetailsof tiperagproxintaie daily cost of maintpach cathedral, aatsothe proportion of

this thatwasfunded from visitor income.

Respondentwere asked about their familiarity with this information on gfirg Likert scale (1, not at all familiar; 5,
extremely familiar). The WTP scenarios, payment mechanisms, and elicitation methods differee isttoeamdh
nortvisitor questionnaires as outline8dation2.2.2

2214 Demographics

The fourth section of the survasleda set of standagliestions osociedemographistatussuch as income, marital
statusetc, for use inegression analysis to investigate the drivers of WTP ahdlpuadidatehe valuation estimates
Theywere alko usedn theBT analysis.

2.2.2 Contingent valuation scenarios design

The survey instrumeodntairedtwo CV questions: one tosessuseor nontusevalueof the historic citand a second
oneto assesthe use onon-usevalueof thecathedral located within the city. piesent the Cjuestions ifull
below.

2221 Historic city h ypothetical scenario

We explored potential hypotheticarsarios for both the historic cities and catheslndls scoping the studecall

Sectiorl.4. The challenge in relation to historic oitiegthat their use is not excludable, since the presence af histori
buildings within a townscape can be enjoyed from street level and does not require entry to the interiors of any of the
buildings. We therefore designed a scenario in which the continued enjoyment of the historic character of the city would
be put undethreat due to closure of those buildings currently open to the public, and the erection of scaffolding to
coverthe exterior obuildings.
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We presented all respondents with the scenario that environmental impacts on historicibudbliimgsextreme

weather events such as flooding and storms, as well as gradual changes caused by raised temperatures and changes in
humidity and rainfall would be subject to increasing occurrence and magnitude due to climate change. &de present
information relating tecientificclimate predictions up 2100 on the risk of increased frequency of extreme events,

gradual temperature and rainfall changes, and interior infestation and humidify changes

Specificallyesponderstwereinformed that given the current finahcionditions and shefdll in public funding to

provide i ncr eas e dtisllielytadt this willfleadctoonmsedierganade indistoric Bu[lditygdriom

both gradual changes and extreme weather eventsit aiee dhfeislavgecared lengthy emergency repair works. This might result |
having large amounts of scaffolding for a year or more, blocking the view of the buildings fréiectad sthéeh. arbose buildings &
currently open to the public alguld liqd to close for overda year.

Thisintroducel a scenariovhichwould exclude individuals from tmntinued use and enjoymehthe building,
allowing its effect to be evaluated

oThe alternative is to undertake more frequent psevestativepreye the resilience of histofiCibytiolithgsriaks

outlined above. By undertaking preventative work early, it would reduce the amount and incidegeacyf seadicdgling caused by
reduce the risk of irreparableddrtregkiegm closure of buildings which are currently open to the public. These measures wol
include the strengthening of roofs and gutterdeietaraadf@odonditionipgeicent mould and infestation

The same hypothetical seeowas used as the baéis theuser and nounser valuation scenarios, since theusen

value held for the city or cathedral by the general woblitalso be driven by the risk of irreparable damage and the
longterm closure of buildingslote thathe historic city WTP questiostatel clearly that the cathednadde uppart

ofthe ¢ histosictlsaracter amebuldtherefore alsbe protected via this donatidie hstoriccity WTP values
shouldthereforebe seen daclusive of any value for tbathedrla

2222 Historic city contingent valuation question
Respondentwerethen presented with the payment mechanism of:

0An independent group 'Friends of [City]' established to provide the more frequent preventativeemtesdagge required to help
caused by climate change and improve the maintenance and conservation of the historic buildifjg$ lws[@iogpincluding [Cath
would raise funds to increase the resilience of [City]'s historic buildings to seriouthelimejeidenese conatmaiion work
covering the exterior of buildings for long periods of time and reduces the risk of irreparableodbepgbland extended closure

The cathedrabasincluded within the list of buildings to be supported byrteads of [City] group, andits

included in the information text and images about the historCatitgdralareoftenthe oldest and most
architecturally significant of cities® Mhisksgosedblyc bui | di 1
climate chang®espondentserepresented with a hypothetical scenario in WithieH-riends ofCity] groupwould

need to find alternative sources of fundirftetp preserve the historic buildingseywere asked if they would be

willingin principleto payaone-off donation tchelp support The Friends [@ity]group under these circumstances.

Those who answexdlpositivelyye®  onaybé) were asked to state the maximum they would be willing to pay as

oneoff donation on behalf of &ir householtb help preserve the historic buildings of their allocatddesty

67 Adapted fromMourato et al. 2014
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Box2.1). The use of this hypothetical organisation was designed to isolate the value of the buildihgéffeftoof
the oganisation that owns or is associated with it/thendidVot usea local tax as the payment mechanism as this
would notapply tononresident visitors and the general populadion &s such, would be subjedtaeriding
behaviour). A national tax vedsonot suitablgas visitors and the general populateurid plausibly hayeotesed
thatther taxesshould baised foristoriccities neathemor have ledespondents to mistakeobynflate the goodr
servicebeing valued adl historic citiesnot just the city in questioefurther soughto avoid potential protest
responses by emphasising the independence aprbfibnature of the organisatias follows:

oThe organisation would be operatéatmofi basis and supportedh tthooations from the general public. All funding would be
used for management and preservation of historic buildings in [City] (Note that this is a hypotheitahsdterdramgad there are
the funding of heritage consedvation)

Voluntary pgment mechanisms like donations have lower incentive compatibility than compulsory payment

mechanisms like entry fees and tédd@sever, the benefit of a voluntary payment mechanism isatr@t gpotential

protest bias responses, and can be applipdds and services which are-exciudableThe preferred approach to

reduce hypothetical bias and-fidang inthe literaturéeendstobé o i nt roduce a " oé6provision p
whereby the continued provision of the goioservicés made comgent upon a threshold of total funding being
achievedWedevelopedhis figuren consultation witdomain expertgnd applied in both the city and cathedral

hypothetical scenarios:

oThe Friends of [City] group would require a minimum amouptofitiethe preventative measures outlined above (estimated «
upwards of £10 million). We would like you to imagine that you were asked to help support the Raegets Ibth€ity] to reach thi
target is not reached then all donabenetwmeéd

TheWTP valuesvere elicited using a payment card with values ranging from 80Qeviih the smalkt nonzero

value being £0.0and an option to state another amo#gtin our previous studf&swveappledbestpractice

measures to rade hypothetical bssincluding the use of oath scripts, which encourage honesty by asking

respondents if they intend to answer truthfully to the WTP question, and cheap talk, which reminds respondents of their
budget constraint and asks them to an®aéstically:

0Studies have shown that many people answering surveys such as this one say they are willingltp pay imore than they wou
reality. So please think about this question as if it were a real decision and yapayenerictoatgainaking

68 BaezMontenegro et al. 2012
69Bakhshi et al. 2015; Fujiwara et al. forthcoming
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Box2.1. Citywillingness to pay questieameoff donation

Would you be prepared to pay a-offelonation, even if only a very small amount, to reduce the damage (
by climate changejprove the maintenance and conservation of historic buildj@gsJirand reduce the risk g
irreparable damage and closure of those buildings currently open to the public?

If Yes/Maybe

What is the maximum you would be willing to pay, on behalf dfoumehold, as a eoé donation to reduce
the damage caused by climate change, improve the maintenance and conservation of the historic build
[City], and reduce the risk of irreparable damage and closure of those buildings currently ogaitt@ashe p
described above?

Studies have shown that many people answering surveys such as this one say they are willing to pay 1
would actually pay in reality. So please think about this question as if it were a real decision and yityu wg
making a payment for real.

In answering this question, please focus solely on how much the historic character of [City] is worth to
your household, if anything. Please do not consider the value to you and your household of other aspe
city, or the economic benefits associated with things like tourism.

In this question, we are just interested in how much benefit you get from the historic character of the cit
be realistié consider your household budget and remember thatrthgiige other things you could spend ya
money on, including conserving other historic, cultural, and environmental sites.
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2.2.2.3 Historic cathedral hypothetical scenario

The same respondemiare also asked a CV question related thiteric cathedrédcated intheir allocated cityhis
CV questiowaspresentedo cathedral users and Agsersalike Respondents/ere first shown information related to
the specificcathedra(i.e. relating to its histogrtefacts andinning costsandthe risks tohe cathedral posed by
climate change

Forthe hypothetical scenario we infedthem that

OCathedrals are particularly susceptible to the risks posed by climate change, both from extrenecagnvehtsradidygradual temp
changes. This isdeettaay are commonly home to some of the oldest and most important architectural and heritage features i
present challenging building types, specialist architectural styles, and difficult maintenamioe thalenges (for instance, inte
regulation). Cathedrals are also home to rare, delicate and antique furniture, wooden objectsntadsababcokid carvings, anc
be significantly affected by the changes described.

2.2.2.4 Historic cathedral contingent valuation questions

Respadentswere askedlifferent WTP elicitation questions depending on whether they gave a positive response to the
city WTP questian

i) Those who expressed a positive WTP for the historic cityere askedvhethethey would
be willing toallocate percentage dhis donatiorspecificallyowards the preservation of
the cathedralThe WTP valeswere elicited with asliding scale {000%)on which the
respondentmdicatel the maximunproportion of their on®ff donation they would allocate
to the cathedrgdbeeBox2.2).

ii) Those who expressed no value for preservation of the historic citygre asked a fresh
question to elicit the#W TP a donation to help preserve the cathedral independently of their
WTP a donation to helpgserve the cifgee

iii) Box2.3). The independent WTP valweseelicitedusing a payment cawith values ranging
from £0 to £0Q with the smallest naerero value being £ 6ameas forthe city) We
adceda cortrol variable to account for this difference in survey mode in WTP validity testing
(Sectior8.3.5and Sectio3.4.4.

Box2.2 Cathedralillingness to pay quastamdllocation of tlieation
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Imagine that you were able to allocate a certain amount of yotfrdoreation specifically to [Cathedral]. This
would allow youat'ringfence' a proportion of your donation to reduce the damage caused by climate chan
improve the maintenance and conservation of [Cathedral], and reduce the risk of irreparable damage an
This payment would support the cathedral only,easfdhe oldest and largest historic buildings in the city.

Would you like to allocate a proportion of yourafheonation to the 'Friends f€ity] group to reduce the
damage caused by climate change, improve the maintenance and consgadtiedadf and reduce the risk of
irreparable damage and closure of the building?

If Yes/Maybe

What is the maximum proportion of your -@fiedonation of [Amount in £ stated] to the 'Friends of [City]' gro
that you would be willing to pay, on behalf of youséhold, to reduce the damage caused by climate chang
improve the maintenance and conservation of [Cathedral], and reduce the risk of irreparable damage an
the building, as described above?

Please indicate as a percentage on the sliderwk&re 0% is 'allocate none of my donation to the cathedral
100% is 6allocate all of my donation to the ca
as this one say they are willing to pay more than they would actiratigghay. So please think about this
guestion as if it were a real decision and you were actually making a payment for real.

In answering this question, please focus solely on how much [Cathedral] is worth to you and your house
anything. In thiguestion, we are just interested in how much benefit you and your household get from the
cathedral. Please be realétionsider your household budget and remember that there may be other histor
aspects of the city that the 'Friends of [City]' grooatihm could be used for.

Box2.3 Cathedral willingness to pay question (independent of-tifedutyati@ine): one

Would you be prepared to pay a-ofielonation, even if only a very small amount, to reduce the damage c4
climate change, improve the maintenance and conservfiathefirallJand reduce the risk of irreparable dam
and closure of the building ¥ es/Maybe

What is the maximum you would be willing to pay, on behalf of your household;aEdooaton to reduce the
damage caused by climate change, improve the maintenance and conservation of [Cathedratheanskretiu
irreparable damage and closure of the building, as described above?

Studies have shown that many people answering surveys such as this one say they are willing to pay mq
would actually pay in reality. So please think about this question as if it were a real decision and you wer|
making a payment forale

In answering this question, please focus solely on how much [Cathedral] is worth to you and your house
anything. Remember, under this scenario, you would no longer be asked to pay to support the Friends o

In this question, we are justerested in how much benefit you and your household get from the cathedral.
be realistié consider your household budget and remember that there may be other things you could sp€
money on, including other cathedrals and historic buildings.

In all casesevappkda provision point mechanism. Tigduceshe risk othypotheticabias &ndfreeridingin

particulay commonly associated with voluntary payment mechanisms like donations. Resp@idénsed that
therewasa minimum amount of funding poovide the preventative measures outlined above (estimated at upwards of
£10 million).
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Again, weppledbestpractice measures to reduce hypothetical bias

Both sets of valuation questiovise followed by a certainty questimspondenta/ere asked aliding certainty scale
(0-100%) on the amount that theyl stated.

Respondentwere also asked to select from a list of reasons for their willingness, or not, to pay. Agedre tisese

to assess the consistency of the responses. For instancdenéspamo selesdthat they gave their stated WTP

because 0l dondt bel i e weeexclhdadromthe setolivhlubs used oledtimatehmaane t o  p
WTP for that cathedral.

2.3Collecting the data

2.3.1 Pilot survey

We implemented a pilot sunagy9th February 2018 using a qdmatsed sample of 40 online panel respondérese
respondents were asked follgmquestions to identify potential problem areas in understandirigestnvey design
prior tothe finalfield work The pilot surveysu allowedhe authorso test the range of WTP values provided in the
payment cards and amend payment card options if rebjuakédther respectdepilot surveywas performed under
identical conditions to the final survey.

The majority opilot respondents indicated that the survey lengtiiokags or shoti(78%), that the@lid not find the
survey difficui(95%), and that they had enough information on the purpose and aims of tB@SutyEne pilot
responses did not point to astyvious pymentange bia85% found the valuation scenarios to be realistic in follow
up questionand80% found the WTP rangfeey werg@resented to be adequatewever15%reported that they

would have liked more values of a lower amoutitoose fromin responsein the surveywe added a £0.25 option to
the payment ladder, between £0.01 and £0.50.

The pilot survey was also used to test the independéne®V/adP values elicited for the historic city and the cathedral.
We initially tested an independeste design, where respondents were asked to treat each valuation question as
separate (i.e. to treat the second cathedral valuation question as if they had not paid anything for the historic city).
However, it was found that 40% considered the two WTikepago be connected, and that the WTP for the city
influenced their subsequent WTP for the cathedral. We also found that a high proportion of respondents gave identical
WTP values for the cathedral as the city, demonstrating insensitivity to scquase, we redesigned the cathedral
valuation question as willingness to allocate part of the payment towards the historic city specifically for tas cathedral
described in Secti@?2.2.3 This forcd sensitvity to scope, by placing the cathedral within the overall fund for

protection of the historic character of the city. We retained-tgilquestions related to independence and, stape

as"My willingness to pay is not just for corjSatreg@lhbaft also for the conservation of historic builtiingsaktsewkere

to remove potential invalid responsegast.

A full report on the pilot survey is availablerinex6.2

2.3.2 Full implementation

Wecollected a total sample of358espondentbetweerl3h Februangd 22d March 201&clusiveWe ensureche
sample split by users and 1users of each of the city and cathedralgitssbove a minimum of 250 per site per user
typeto ensure suffiently large sample sif€able2-1).
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2.3.3 Target groups

As explained iBection2.2.1 our surveysvere designed to elid/ TP from four study groupsity usersgity non-users,
cathedralisers andathedrahon-userg© This providesis withthree combinations across the four aitfiessty and
cathedral statug/e present ifable2-1 the sample siz#btainedor each case.

Table-1 Survey sample groups

City users Cathedral users
295 246 268 304 1113
rs
5 84 79 122 360
City nonusers | Cathedral nouisers
341 324 347 245 1257

2.4Analysis

2.4.1 Calculation of WTP

All WTP values for historic cities and cathe@falboth users and narserswereelicited as a donation through a
payment card elicitation mechan(gra allocation quésh is a sliding scale but based on their previous payment card
response to the city WTP questidrhismeaist hat r e s p o n d areatlosvér baainid afttheidactvala | u e s
willingness to pay because the actual amount they are willing to pagmeiieese between the amount they choose
and the next amount on the payment card.

For each respondent we thereforal tise midpoint between the amount chosen on the card and the next amount

For the historic city WTP questioolldwingstandard practe, all those who responded that they were not willing to

pay in principle were coded as £0 Bifter the cathedral allocation WTP question, responserafirst asked if they

would like to allocate part of their city WTP specifically for the cathbdsal.who answedno to this question

mightnot necessarily have a zero value for the cathedral (they may simply be happy with the automatic allocation of
funds to the cathedral from the overalhwitye preservation measures). In the absence ofatkeandheir

preferences for funding of cathedral conservation measures, these indérelealsdude=175, 72 cathedral users
and103nonuser(fromtheanal ysi s (i n other words, O6nod6 responses
werecoded as missiMyTP for the cathedpallhose who were not willing to pay for thewitye measuragere asked

an independent cathedral WTP questidhey repeadtheir answer that theyerenot willing to pay in principléhey
werecoded as £0 bidsr both the city and the cathedral WTP

70Recall that a cathedral user must also be a city user, as one cannoathsitithewithout visiting the city it is
located in.
71Bateman et al. 2002
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Figure2-1 - Figure2-4 showthe distribution of willingness to pay values. WTP&hifi00 or highexereexcluded
from the cityuser sampléhere werd1such valugsBy extension these individwedseexcluded from the cathedral
allocation questioilo respondents gave a zero bid to the historic city WTP question and then gegesé dvid
above£200 for the independent catliral WP questionso these did not require further exclusions

Figure2-1 Distribution of willingness to pay: City user sample
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Figur@-2 Distribution of willingness to pagaGigy sample
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Figur@-3 Distribution of willingness to pay: Cathedral user sample
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Figur@-4 Distribution of willingness to pay: Catlsdratamople
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Willingness to payas calculated usiegy useand cathedral useeightsrespectivelfor city and cathedral user
WTP) and nationlglrepresentativeon-userweightgqfor city and cathedrabn-user WTPJrecallSectior6.2.

We report mean and median WTP, 95% confidence intervals, maximum values and the proportion of respondents

giving a zero response. Following best practice in CV studies, weedbgakiji tranfer testing using mean WTP

only’2The mean is relevant if the context of the valuation exercise is to aggregate values to the national level, because it
represents an average WTP for the population which can be aggrekied @yppulation sizeveighed averagdo

derive the total WTP across the population.

We remove from the sample individuals who gave inconsistent reasons for their stated willingness to pay. For example,
we classiédas invalid responseemt hos e who st at eftiey]twbutd havelto mhyl as@n irdibagot of e v
severe hypothetical bias. We asd#ss impact of this removal on the WTP valubkeasensitivity analysis. We find no
significant difference in mean WTP with and without inconsistent responses adtp&athedrals

2.4.2 Assessment of the validity of the WTP values

Following the calculation of mean and median WTP makiesndu@dbest practice validity tests to assess whether
themain driveref WTP matchhe existing theoretical contéxind prior expaations around cultural engagement and
past usage. For example, individuals with higher income and those with an interestvioutdilherexpected have

on average higher WTP.

The following regression mod&las used as the base for the analyie ofalidity of the WTP results:

Equatiod
1T&®YO p | TG -

wherel T d2"YO p is the natural logarithaf amount the individual i has statiesly aravilling to payThe
logarithmictransformabn makes the regression less sensitive to the few ovithdrigherWTP valuesand more
sensitive to the variation in the smaller WTP vkl

Figure2-1 - Figure2-4). 1is addedo the WTP kcause log(0) is undefined tunslavoids excludirigose who are not
willing to pay in principle from the analysis.i s a constant and & is the error te
determine willingness to pay.

Thed are the variables we dise control for the observed determinants of VifTIfhese include those that are
theoretically expected to affd€tP (such as incomepciodemographic variabkes well as other factors that are

known from the literature to have an effect e.g. positive attitudes mvtarédand conservatiofivariables capturing
experience of thate(in the case of a useug), attitudes, opinions, and proxy variables for cultural engagement (in all
cases). We estindifequation 3 for use and nose WTP measuris each city and cathedral separaslyell as for
pooled use (visitor) and rase (nokrvisitor)city and cdnedralsamplesvhichcombine the responses from all cities (or
all cathedrals) together and thravide greater sample size for the purposes of analysis.

72VVaughan et al. 2000

73Including tle wide literature, eBateman et al. 2002
74Bakhshi et al. 2015

75Bateman et al. 2002

76 Bakhshi et al. 2015
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We appkda number of tests on the validity of our resulg]uding testing the distributionresiduals for
heteroskedasticity using robust standard errors and for normality using kernel density estimates. We highlight any results
which may indicate that the WTP values are not valid within the sensitivity analysis.

2.5Bias correction measures

In desgning the contingent valuation scenaniesmplemereidbest practice to attempt to deal with the known biases
in CV and with the order effects specific to this study. The measures used address biases which commonly occur in CV
studieswith specific attgion to order effect®.We dscusgach in turn.

2.5.1 Test forcertainty

One subset of validity tests are tests for the certaintyregpomdents expresten asked how certain they are that
they would pay the stat@ohounf’® In Annex6.5show thdess for the association between certainty (measured as a
percentage, where 100% is completely certain) and WTP. Specifically, vitttestiollai®ing model:

Equatio2

Y0 | 106QId & -
wherem "YDis the amount the individual i states they are willing ayios t he i ndi vi dual 6s st at
that value on a scale e100%, controls for standard soagiemographid et er mi nant s of WTP, a i

factor and is the error term containing unobserved factors that influence WTP.

We explord possible protest bids by analysing the reasons given by respondents for being willing or not willing to pay
(Annex 6.6. Given thathe estimated number of protests is small, all responses are retained in the analysis.

2.5.2 Hypothetical bias

Hypothetical bias occurs whethe hypothetical nature of the CV suteags to respoedtsoverstangwhatthey

would pay in realif) A range of counteractiepproachesan be made to address hypothetical bias. Counteractive (

ex anjdareatments are often employed througtedledentreaties in the survey t&espondents are peesed with

entreaty scripts designed to reduce hypothetical bias and make the survey incentive compatible with standard welfare
theory81 They are asked if they promise to answer the WTP question tgthhdlare provided with cheap talk

scripts askinthem to be realistic, reminding them of the household budgetary constraints, and the existence of other
cultural institutions that they may wish to spend their moigR@ens pondent s are al so i nfor mec
shown that many people answeringess such as this one, say they are willing to pay more than they would actually

pay i n8Qurearliei stugy for the DCMS and AHRC effectively used both types of entretiesoans

emplogd in this studsp

77For more detail on validity testeeShadish et al. 2002

78 Arrow and Solow 1993; Bateman et al. 2002; Carson 2012

79Bedate et al. 2009

80 Cummings and Taylor 1999; Landry and List 2007; Mahieu et al. 2012
81Carlsson et al. 2013; Cummings and Taylor 1999

82 Jacquemet et al. 2013

83 Cummingsnd Taylor 1999

84 Champ and Bishop 20@ymmings and Taylor 1999

85Bakhshi et al. 2015
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We also apjgda provision point echanisngwhereby the preservation of the good/service being valued is contingent
on a target total donation amount being reathedercome the risk bf/potheticabiasdue tofreeriding associated
with voluntary payment mechanisms (recall S@c2i@$6

2.5.3 Starting point bias

Another important bias which can occur in stated preference studies is starting point bias. This bias means that the
stated WTP may differ depending on the value at which the resptardeid consider how much they would be

willing to pay’ We appkdbest practice to the payment card we fasehe valuation by starting at £0 and moving up

the payment ladder in small st&@s01,£0.25 and £0.5) up to a reasonable levelQif A&e use of a payment card,
compared to asking individual valees. Would you be willing to pay more or less thameEbGves the starting point

bias as the respondents see a variety of values at the s&hotimeecr, payment cards can introduce iaiage

arising from the lower and upper monetary level on the card.dftfeeysitot phase (see pilot reporBectior?.3.)

to test the range of payment options and address any potential range bias.

2.5.4 Embedding effect and insensitivity to scope

Insensitivity to scope bias occurs where WTP is insensitive to the extent of the proposed change, such that stated
welfare measures do not vary proportionally with the scope of the provided benefit. Similarly,apaonsEeen

values has been observed where respondents are willing to pay the same amount for a set of gbedsigsurah as

city as a whojes for separate components (individigédric buildingsor are willing to pay the same amount for very
different quantities of the same ge#otermed the embedding effect, or parble bias, this has considerable policy
implications where evaluations are sensitive to the composition and quantity of goods employed inWe analysis.
addressethis conceriin the studyby forcing sensitivity to scope through the allocation mechanism. Thithatean

the WTP for the cathedral (a component of the historihaityfobe given as a proportion of the overall payment

made for the city.

Howeverthis approachas thalisadvantagbatwe haveo account for those respondents who have no defined
preferences for the allocation, are indifferent to different allocation levels, or think experts should decide how to best
allocate. These individuals will respond No to ltheatibn in principle questidoutwe cannot state for certain

whether they have a specific positive value for the cathedraft Thisith the choice of assigning a zero value to

these individuals (which would lead to an underestimation of meaar\WTé&ysign an arbitrary allocation of the city

level donation (which would require additional judgements on the part of the analyst beyond those provided for in the
hypothetical scena)idVe therefore selected the option of recdtieggresponses asissing.This excludes these

individuals from analysis of mean WdRvoid either over or underestimation of cathedral WTP.

2.5.5 Recollection bias

Recollection bias, refersateystematic error caused by differences in the accuracy of the recollectiticiparitpar
regarding their experience atdites We minimisgthis biagy usindgollow-up questions that askrespondents to
verify exactly when they visited city/cathedrakxcluding those who fall outside of #ye& period (recall Section
2.2.).

2.6Benefit transfertests

In thissectionwediscus thetwo approaches to Bdescribed in Sectidn5.2 The first is based on a transfer of a

known benefit to arber sitegunit estimate transfethe second on the transfer of a function containing characteristics
of the users and narsers of a site, as well as the characteristics of the site and possibly the study methodology, and
how much these characteristigs associated with the valuation for cultural and heritagéfgootisn transfer)The

86 Poe et al. 2002

87Bateman et al. 2002

88 Bateman et al. 2002; Maddison and Foster 2003; Maddison and Mourato 2001
89Bateman and Langford 1997; Hausman 2012; Kahaath&metsch 1992
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firstapproacttan be spliturtherinto two sukapproaches, a straightforward value trafssfigple unit transfeand a
transfer weighted by the relative incomtéisestudy and policy sitésdjusted unit transfer)

We testdthese approaches to assesatharacyf BT within our four case study institutions. The key element of the

BT test is an analysis of the transfer error, i.e. the difference betweasféredd value, and the vahig transfeis

meant teestimate. Todothiswedsene of t he si tes i (theditdqwe are ttyingltyvalaesviaa O p ol |
BT)and t he ot her s(sitesshatwdtansiershe vatlgs drdméhis seetion, we summarise these
approachesectiord sets out theesults of this analysis

2.6.1 Transfer WTP on an institution by institution basis. unit value transfer and
adjusted unit value transfer

This metlod is based on single point transfer estinthtgss, we transfer the WTP of the study site and assume it also
applies to the policy sitéhecking the effectiveness of thassfermethod therefore impliéssingthe equality of
mean WTP values attpolicy site and the study diteit value transfer can be further subdivided into:

() Smple unit value transfer, where a single point estimate of benefit (e.g. mean WTP) is taken
from one or more study sites and applied to the new policy site undpli¢iteasaumption
that the good and the so@oonomic characteristics and preferences of the population are
homogeneous between the study sites and the poliblostdnatwe consideeach of the
historic citiescathedra)sas a policy site, one atime. In each caséhe pooled set of
responses for the other thirgstoric citie¢cathedrajsconstitutes the study siEguation3
below shows the hypothesis want to test to sedtlifs benefittransfer meétods is valid:

Equatio
740 740
(i) Adjusted unit value transfer, where the traadfestgor differences inne variablbetween

the policy and study sites. This meomdgod usually f
which could affect WTP estimates between twoaitégenerates a predicted value for the
policy site according Exuation4. This formula also forms the basis for the calculation of
transfer errors.

Equatiod

740 2 740
9

Here9 9 is the average household income at policy and study sites, respectively, and e is the elasticity of the marginal
utility of income. We assume, as per tleeiGBook, that this equals 1 (i.e. eizel)hat a 1% increase in the ratio of

the income of the policy site to the study site corresponds to an increase of 1% in the willingfoesheqpégy

sSite%0

2.6.2 Value Function Transfer: Transfer adjusted WP from pooled data

Thefunctiontransfer method is basedrandellinghe relationship between WTP and a number of explanatory
variable8! The parameters the model are then estimated using econometric methods such as réyressaulel
specificatioms described byquation5. The researchénen appliethe benefit function estimated at the study site(s) to

% Alternatively, the elasticity of the marginal utility of income could be estimated using data from thé tisdy site
would be more in the spirit of the function transfer approach discussed below in the text.
91Desvouges et al. 1982ul et al. 2013; Loomis 1992
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predict benefits dlhe policy site, where it is adapted to fit the characteristics of the pdiogtsiés socieconomic
characteristics and other measurable characteristics that systematically differ between the policy g#d study sites

Equatiob

AY0 & »d»0 06 »dd 7Y

Hered @ YO 1 1T @YD p isthe logransformation oindividual willingness to pay for policy site p;

& & "YUs the predictedalue of thatransformeavillingness to pay; is the change in provision of the cultural
good/service at site p; is the characteristics of the good at sibe |5 the availability of substitute sites for site p; and

"Y are the socieconomicharacteristics of individual i at site p. The coefficienté & are obtained from the WTP

function estimated at the study digu@tions is estimated for the study sites whereby the subscriptsnebec

subscripts spur prior expectations are thader this approach, more information about the site and population can

be transferred and so the transfer errors are likely to be lower than the other twd¥@ethbesther hand, this

approach is merdata intensive and requires availability of a range of demographic and possibly attitudinal/behavioural
variables that are part of the WTP function, in each site.

For policy decisions/e are interestedtime actuaWWTPrather tharits logtransformatin. Thereforave perform a
reverse transformatiovhen predictingiillingness to pay of individual i for sitdlptethatbecauséhisreverse
transformationnvolves an exponential function, which islivear,t requiresanadditionahdjustment terpas
explained belaw

EquatioB
OY0O 1A@& &0 &6 @6 &Y p

i A @b is anadjustment term whiatcounts for theffect that the variance of the error term in the regression
underlying=quation5 has on the expected valud\6fP, given that WTR an exponential functiof the value
predicted by the regressamdi isan estimate of the variance of the error tefgiration.

Finally,we averagequation6 across individuale predict mean willingness to pay for policy site p

Equatioid

®YD ®"YD

The nonlinearity of the exponential trasrshationmeans thahe averaging procedureEmfuation7 is not equivalent
to enteringY (theaverage socieconomic characteristics of the individuals af)sitstpad ofY in Equation6. As

the exponential function is convexs $horthan@pproactwould produce a lower value thla@ averaging procedure
of Equation?.

In the contingent valuation sectafrour study Equation5 is estimatedteratively for eaatity/cathedralHere, in

contrast, at of the foursitesin each categowrye select a subset of thsgtes(which become the study sites) and

estimate a benefiinction on pooled data from these three study sites. The omittedsietingn becomes the policy

site and characteristics from the omiiezghre plugged intBquation6 to predictindividuallevelWTPs at the policy

siteand finally theneanW TP at the policy siteggregatedccording tdequation7.94 Each of the fousitesin each

categorhas O0its turnd as a policy si mesonaitinda differesiteeaech above pr

92Rosenberger and Loomis 2003
93 Brouwer and Spaninks 1999
%4 Bateman et al. 2011
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time which then becomes the policy site for that particular iteration of the study. We therefore predict WTP values for
each of the fousites in each categtygsed on pooled benefit functions from the other Hites

2.6.3 Transfer error testing

A number of transfer tests have been proposed to test the predictive power osEifisTibal validity of befite

transfer is based on the assumption that value estimates are statistically identical across study amtspbiicy cont
other words, the values estimated for the pooled study sites should not be significantly different from the policy site.
This difference, known as transfer error, is measured in two ways.

First, we calculate the percentage difference betwebdseneed and the predicted WTP &ads follows:

EquatioB

®YD ®©"YO

YO —
®w YO

pTT

What is an acceptable transfer error and whether the transfer is still informative depends on the intended policy use of
the transferred estimatasdthe correspondingccuracyequired>We compaitestimates of transfer error to

established ranges within the literaburene revievpape?s, the average transfer egiorintra and crossountry

benefit transfestudiesvere found tdein the range of 20% to 40%, while individual transfers hasl &srioigh as

106200%, particularly when involving complex goods. For the purpose of testargfasmppleda threshold of

maximum 40% transfer error to all individual transfer errors.

Second, we test the statistical difference between obserpestianted WTP in each case usiegts. The acceptable
threshold of statistically sigeént transfer error is not clearly set in the benefit transfer literature. For the purposes of
transfer testing in this study we degétransfer errors to be accaple if differences in observed policy site and pooled
study sites WTP valugsrestatistically insignificant in at least three of the four cases. Given the lack of guidance from
the literature, welacedmore weight on transfer tests wigatisfy th0-40% transfer error threshaldterion

proposed by Ready and Nawud.

Details of the statistical hypothesegestdfor each othe three BT methods outlineddguation3 - Equation5 are
summarised iMable2-2. For the transfer ofise values across sites and populations ecatiést the listed
hypothesed-or the transfer of nense values across sites for the same gemguédtion we testlonly hypothesis 1
given the weaker explanatory power of the value functions (se€lSedtion

Table-2 Benefit transfer tests

BT APPROACH T-TEST HYPOTHESIS
UNIT TRANSFER

Simple

Null hypothesis: equivalence of observed mean policy site WTP and mean pool:
site WTP

95 Brookshire and Neill 1992; Desvousges et al. 1992
% Ready and Navrud 2006
97 Ready and Navrud 2006
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d—®"Y0 —o"YOwheredd & for'Q A

Adjusted

Null hypothesis: edyvalence of observed mean policy site WTP and mean pooled
site WTP, adjusted for income difference between policy and study site.

g YS A@®d - p

Function
Null hypothesis: equivalence of observed pelecy site WTP and mean predicted W
for policysite.

Notest "Y0, & "YO= average WTP at pajicgnd studj/ sites) hid= average household income at policy and study@idg@respectively;
&= coefficienbtained from WTP function estimated at studoly sicesgranteristics of the policy site. For simple and adjusted unit transfer

approaches, we use the equivaisamnpia twpairedt with unequal variances for weightieel fattetjdarttansfer approach we use a paired
t-test.

Hypothesis H1 tests the equality of mean WTP values at the policy site and the study site. Alternatively, average values
from multiple study sites can be used, which is our approach here.

There are, hogver, many possible differences in population and/or site characteristics between the study and the policy
sites, such as differences in average respondent income, age or other demographic characteristics, as well as differences
in the heritage site ortime policy change considered, which could lead to rejection of H1 and hence indicate low

predictive powefior the simple BT. When that is the case, BT methods that control for observable differences between

site populations may have better predictive power

Hypothesis H2 tests the equality of adjusted mean WTP values at the policy site and the study site (or pool of study
sites), adjusting for differences in any relevant characteristics. Accounting for differences in income is the most common
adjustment and the approach we dsia this studyor use values.

Hypothesis H3 tests the transferability of a pooled benefit function, which is obtained after pooling the datasets from
the study sites (excluding the policy case in each case) and estimating @iwviTiBrftire pooled dataset.

Specifically, H3 tests the equality of the observed mean WTP at the policy site and the predicted mean WTP for the
policy site, using the estimated parameter coefficients of the pooled WTP function and the values\ariablistor
observed at the policy site. The pooled WTP function incorporates variations in site characteristics, yielding a common
function to be transferred to the policy site, considered as a linear combination of characteristics of &kxisting sites.
Theoetically, the adjustment of variables contained in the pooled model enables compensation for differences between
the study and policy site characteristics, and may allow for a more robust function transfer model and less error,
improving the transfer aceay?®

9% Bateman et al. 2011; Johnston et al. 20b&)is 1992
99 Rosenberger and Loomis 2003
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3.1Users of historic cities

3.1.1 Sociodemographics

Table3-1 breaks down the overall sample of city users intoigsevisitedThe overall sampleasrelatively balanced
across ciéis, with the highest number of users from York and the lowest number from!®incoln

Tabl&-1 City usssample

City users

- 351 372 473 1584

Table3-2 and

Table3-3 summarise the key sadi@mographic characteristics across the four city user studyAyfaligiescription
of all variables used in Section 3 are provided in AhErr comparisorfable3-2 reports sock@emographic
results without weighting and

Table3-3 with weighting based on agd gender data of the user sample for each city and the total population of users
of that city. Weighting addresses issues relatedselasetion bias in the types of respondents who answer the survey.
Note that comparison dfable3-2 and

Table3-3 indicates that each relevant group (age and gender) in the pamubtibe balanced bpplying weighting.
Annex6.7provides e weights used for the cities and a comparison with the population in general.

The unweighted soettemographic characteristics for the city user samples show that a higher proportion of
respondents/erefemale across all focities This is a slight oveepresentation whiakascorrectedy weightingThe
average age raddgeom 40 to 43 which is weighted upwards in

Table3-3.

Between 32% (Lincoln) and 48% (Canterlufigily usersvereuniversity educatedhile the majority across all four
citieswerein employment (65%2%), married/with partner (4388%) and in good health (69%#£6). The highest
proportion of city users living in Londaas inthe Canterbury sample (20.2%), while the lovessinthe Linoin
sample (5.1%). Between 21% (York) andZ8% (Canterbury, Lincoln & Winchestényity usersvere members of a
heritage, conservation, environmental or other organisation.

Table-2 City user satgonogphic characteristics (unweighted)

Female % (n/N) 62.4% (242/388) 68.7% (241/351) 66.9% (249/372) 64.1% (303/473)

100Note that sample size differences are corrected in the pooled regression by equivalising weights
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Mean age
(standard deviation )

Mean household annual income
(standard deviation )

Dependent children under 16
years % (n/N)

Married/with partner % (n/N)

University education % (n/N)

In employment (full -time, part -time,

self-employed) % (n/N)
Living in London % (n/N)
Current resident % (n/N)

Health (is good, very good,

SIMETRICA

41 42 40 43
(15) 17) (16) (16)
£39,472 £33,876 £36,158 £34,864
(£29,051) (£22,637) (£24,195) (£24,836)

34.6% (134/387) 35.9% (126/351) 33.4% (123/368) 36.4% (172/472)

47.5% (182/383) 47.6% (167/351) 43.09%(159/370) 43.7% (205/469)
47.8% (183/383) 31.6% (111/351) 42.5% (158/372) 42.1% (198/470)

71.7% (276/385) 64.4% (226/351) 68.5% (255/372) 66.2% (312/471)

20.1% (78/388)
7.2% (28/388)

4.8% (17/351)
9.7% (34/351)

11.8% (44/372)
4.3% (16/372)

6.8% (32/473)
0.2% (1/473)

76.8% (294/383) 69.2% (243/351) 77.1% (286/371) 71.6%(338/472)

excellent) % (n/N)

Member of any heritage,
conservation, environmental or
other organisation % (n/N)

26.0% (101/388) 24.8% (87/351) 26.1% (97/372) 20.9% (99/473)

Religious % (n/N) 59.7% (221/370) 53.1% (182/343) 52.9% (193/365) 55.7% (259/465)

Practicing religi on % (n/N) 26.5% (95/359)| 17.7% (59/333)| 23.9% (84/351) 17.8% (81/456)
Notedncome is measurezsasagnual household Agemred incaveragescomputed using the midpoints of the income and age categories.

The unweighted soetemographicharacteristics show that average annual household imtoensampleangel

from £33,876to £39472. Incomewashighest inCanterbury. This could reflect an imbalance i@aheerburgample
compared tohat which isationdly representative. Howevarhigher proportion of Canterbury useesefrom

London. As Canterbury is the closest of our four cathedrals to the capital, we would expect Canterbury city users to
have higher Londebased incomes compared to the other cities. Note tharamableo weight for income

variations due to the lack of data available for our city visitor samples.

We comparedhe household income reported by our city user and city resident samples against household income
averages taken from the Understanding Society) ®8uey (poolegtross thgears 2002016)Figure3-1). Note

that the data available in Understanding Society relates only to city residents, and not to city visitors, who make up a
large proportion of our satepIn the absence of reliable income data for visitavensenable to weight for income

in our analysis. Given the low sample sizes available for city residents in both ¢L8-&dfeeyeach citygnd

Understanding Society (around-800 for eachity), these distribution graphs should be seen as illustrative only.

Figur&-1 Income distributions: Survey sample an{lbityeastnadieg Society)

25%

oo Canterbury

15%

5%

o || | I i b owl o
30% Lincoln

20%
i (NIRRT
0% I .l- -II mmE —_——

THE ECONOMIC VALUE OF HERITAGE: BENEFIT TRANSFER BMH OCTOBER 2018 39



nesta § SIMETRICA

25%

Winchester
20%
15%
o1 b b
oot [ s sl AL B
35%
30% York
25%
20%
15%
= I
0% . I. l H = - f—
o o o o o o o o
'\’b‘\ @\ 0 \ ,))Q\ @\ 6)@\ ,\Q\ QQ\ @\ Q\Q
S S & § & & § S i N
Q Q Q Q Q O &
Y Qv Qv b‘Q\ %Q\ Q)Q‘ CbQ\ o
< ¥ 4 < S RS
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The figure shows how the income distrilouiticthe survey samplefsthe different citiesompard to the national
incomedistribution

Canterbury. Theincome distributiom the city user and resident sampkselativelysimilarto the nationalncome
distribution Howevertherewasa higherepresentation of lower income groupghénCanterburgity resident sample
compared to the natiorintome distribution

Lincoln: The ncome distributiom the city user and city resident sanwdssimilar tathe nationaincome

distribution Comparedo the other city sampléserewasaslightlylower representation of lower income grougisein
Lincoln resident sampielativeto the nationahcome distributionTo preempt our results, this may account for some
of the issues of lower model fitdahe insignificant association between WTP and income observed in Lincoln city
models in Sectichl1.5

Winchester Therewasa higher representation of lower income groupe aity resident samples and Iowe
representation of higher income groups in our city resident sample compared to thacwtierdiktribution.

York: The hcome distributiom thecity residensamplevasdissimilar to the nationditributionin the two lower

income bands, with ammderrepresentation of respondents in the lowest income band in our city resident sample, and an
overrepresentation at the second lowest income band, compared to thedigttibogbn At the higher income end

of thenational incomdistribution (ove£60,000), thereereno observationis the city sampleg.hese differencese

though partly due the subsample of York residents in our sy&&pnlypeingsmaller thathat of the othethree

cities.

0 In all subsequent tables in section 3.1 (

Table 3-3 onwards), we report only city user weighted figures.

Table3-3 shows the same results after weighting the samplé oftgac make it representative of all users for that
city.
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Table3-3 City user socidemographic characteris{ieighted)

Female % 45.0% 50.4% 52.8% 47.8%
Mean age 46 42 45 45
(standard deviation) a7) (18) (18) (16)
Mean household annual income £41,697 £34,407 £38,426 £34,529
(standard deviation) (£30,357) (£22,423) (£23,067) (E25,327)
Dependent children under 16 29.6% 28.4% 33.8% 38.1%
years % ’ ’ ’ ’
Married/with partne  r % 52.0% 44.9% 44.1% 46.3%
University education % 56.0% 26.8% 40.1% 41.6%
In employment (full -time, part -time, 67.7% 64.2% 62.5% 65.7%
self-employed) % ’ ’ ’ ’
Living in London % 23.7% 2.0% 6.8% 6.2%
Current resident % 6.8% 9.0% 5.4% 0.5%
Health (is goo d, very good, 75.3% 70.0% 79.9% 68.7%

excellent) %

Member of any heritage,

conservation, environmental or 31.0% 24.0% 31.8% 23.0%
other organisation %

Religious % 60.7% 51.4% 55.2% 53.9%
Practicing religion % 26.1% 17.6% 29.4% 19.2%

Notedncoms measured asaroeal household inkgenand inc@aweragascomputed using the midpoints of the income and age categories.
Weights are based on the breakdown by age and génjder (see Annex

3.1.2 Historic city usage

Table3-4 summarises information about visits to each of the four cities within the siynpesRecall that the city
user sample is composed of city residents and city visitors (both $t time@gears). The highest proportion of city
usersverevisitors, ranging fro®0%in the case ofork to 77%amongWinchester city users.

The information on city residestmpledevealghat over half (57%) of city residantkincolnwerecurrent(as
opposed to former) residertempared to only 5% oity residents in YorKhis discrepanayasdriven bythe low
samplegn=19)of city residents in Yorklative to the other citieghichmay be due t¥ork attracting more external
visitors andgotheir being more represented in the samglarly half (45%) of ¢éhcity residents the Lincolnsample
had lived in the city for over 10 yeamnpared to 18% of city residents in Winchesteund a fifth of city users
across all 4 citiegre very oextremely familiar with information regarding the city.

Table3-4 shows tha? 1-82% of the city user samplere also cathedral usersigher proportion ofcity visitorsn all
citieshad visited the respective cathedrdd4893%). This is not surprisiraga high proportion dfiistoriccity visitors
would visit the cathedral as one of the main visitor attractions. A higher propeitivorsstill had viewed the
cathedral from the outsid&8¥0-89%)but this isnot sufficent to be classed as a cathedral user

Table-4 City user sample usage information

Canterbury Lincoln Winchester York
City user usage information
388 351 372 473

City user (sample size)
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Residents (cu rrent and former) % 14.9% 15.5% 22.8% 9.8%
Current residents % 6.8% 9.0% 5.4% 0.5%
Former resident % 8.1% 6.5% 17.5% 9.3%
Visitors % 85.1% 84.5% 77.2% 90.2%
i\r/](fe(;yo/(zr extremely familiar with city 20.5% 20.4% 19.3% 20.7%
Visited cathedral in lifet ime % 89.8% 85.1% 93.7% 89.7%
Cathedral users (past 3 years) % 80.1% 77.2% 81.6% 71.0%

City resident (sample size)

Current resident % 45.6% 58.0% 23.5% 4.8%

Former resident (past 3 years) % 54.4% 42.0% 76.5% 95.2%
Resident for more than 10 years % 24.7% 47.3% 17.9% 14.1%
Visited cathedral in lifetime % 90.4% 90.2% 96.5% 92.8%
Cathedral user (past 3 years) % 84.7% 74.1% 91.2% 85.6%
Visited other historic sites in city % 62.8% 69.8% 36.9% 50.2%

City visitor (past 3 years) (sample

size)

Visited cathedral in lifetime % 89.7% 84.2% 92.9% 89.4%
Cathedral user (past 3 years) % 79.3% 77.8% 79.0% 69.4%
Viewed cathedral from outside % 87.5% 88.0% 88.5% 87.6%

NotesSample weighted by city user weights.

3.1.3 Alttitudes

Table3-5 shows #itudes towards culture and heritage for each city user sample. The table shows a high rate of
participation and engagement with culture and heritagssAll four cities, betwed&% (Winchester) angB%
(Canterburydf respondents ldebeen to a cultural or historic siteéhe last 12 monthalthough this partly reflects the
fact that visits to these cities in the last year maytobuatingto these totalBetweer82%6 (York) and 90%
(Winchestenf the city user samgiad been taken to museusngallerieas a child

A numberof respondent&32%-43%) placel heritage or arsamong the 5 top priorities for public spending. These
percentageseahigher than the Z&%found among thenuseum visitors surveyed in the Natural History Museum and
Tate Liverpool in our earlier studithougtthe question used thatstudy was more stringent, asking ath&ifop 3
priorities for public funding only

A large majority of respondents acrosstgNisitor groups agrder strongly agreléhat the cathedral of the city is a
national treasure to be preserved for future generatiotiatthd historic character of the city has a value even for
those wo do not visit72%78%of respondents agiker strongly agréehat visiting heritage sites increases one's
wellbeingA small proportion of respondents (£2%38%6) agrekor strongly agrelewith the negative statement that
there are more important thingspend money on than preserving heritage.

Table-5 City user attitudes towards culture and heritage
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Been to a cultural or historic site in 98.2% 96.8% 95.9% 97.3%
last 12 months %

Been t_o a cultural entertainment 88.2% 86.2% 89.9% 87.9%
event in last 12 months %

Taken to museums, heritage sites or 85.6% 88.9% 90.0% 82.0%
galleries as a child % ' ' ’ ’

Selected heritage or arts in Top 5 0 0 0 0
of public spending % 42.5% 31.6% 39.2% 42.5%

[Cathedral] is a national treasure

to be preserved for future 84.7% 82.9% 86.9% 88.1%
generations %

The historic character of [City] has
a value even for those who do not 77.5% 79.0% 74.7% 81.7%

visit %

There are more important things to

spend mone y on than preserving 16.9% 19.8% 22.7% 23.0%
heritage %

Visiting heritage sites increases 78.0% 71.7% 77.0% 75.20%

one's wellbeing (happiness) %
NotesSample weighted by city user weights.

3.1.4 WTP summary statistics (use values)

Table3-6 shows the proportion of city users who indéctitat theywerein principle willing to pagy oneoff donation

to reduce the damage caused by climate change, improve the maintenance and conservation of histotieebuildings in
city,and reduce the risk of irreparable damage and closure of those buildings currently open td treshjzibtic

city WTP questions stdtelearly that the cathedral composes part of this historic character and will be protected via this
donationThe® figures arthereforanclusive of any value for the cathedral as part of this.

For all citiesa high proportion dhe city userssampleverein principle willing to pay (Yes or Maybeh@off

donation 672% weredefinitely or maybeilling to payn principle foiCanterbury732% for Lincoln 67.5% for
Winchesteand682% for York. Ho w e \Wa i lwasfiie most common respon@er 40% in all caseghile amly
22%30% respondedeg We conclude théte relatively low proportion who respdregidwhen asked to support the
preservation of the historic dgyrealistic and reflects the nature of the good being (gilgadior instancehat only
32%43% placed heritage, conservation or environmental organisations in their top 5 prioukiks $pepding

Tabl&-6 City user willingness to pay in principle

T ™ T N

26.7% 30.4% 24.1% 21.9%
Maybe 40.4% 42.8% 43.3% 46.3%
No 32.8% 26.8% 32.5% 31.8%

Notes: Sateyeighted by city user weights.

Table3-7 shows the mean and median WTEityfuserso pay aoneoff donationon behalf of theihouseholdo

reduce the damage caused by climate change, improve the maantdramservation of the historic buildings in the
city, and reduce the risk of irreparable damage and closure of those buildings currently open tmtlieepwhihic
standard analysis of WTP (as outlined in S@cfjahose that answerédn to the WTP in principle questiomere
included in these calculations and assumed to have a zero WTP.
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Table3-7 shows that themean WTP ofisersvasbetween 8.18 (median £5®) in the case of York, affl.96(median
£5.50)in the case alVinchesterThe mean WTP fdrincolnwas£9.64 (median £5.50) an®£4 (median £5.50) for
CanterburyThese WTRaluesare inclusive @ ny val ue pl aced on tHswricbuldingse dr al as

The WTP valuethatinclude alhot willing to payesponses as £0 bil® within the range of expected valltes

WTP usevalues are lower than the comparable UK study of the Graingem&éyvation plan in Newcagf24.66 at

2017 prices), but that study was conducted using an open elicitation format which is commonly found to lead to
overestimation of WTF1However, WTP use values aoé greathhigher than the individual museums evaluated in
theearlier museunssudy (£6.0€7.79), despite the fact that people are here valuing the maintenance and conservation
of the historic character of an entire city. This may suggestdengéility to scopef WTP (i.e. that people are not

fully considering thextentof the heritaggood being valued).

Overall the proportion of zero responses (including those not willing to pay in principle) is higher (around one third of
the sample) than for museum users iednger museunssudy (whereero responses were 10% and below), liaein
with findings from other CV studies in the cultural sector (e8%2@h the NHM/Tate Liverpool study).

The proportion of zero WTP answarsongthose thastatel yes or maybk thein-principlequestiorandwenton to

express azero WTP6 p a ¢ me d t)ig \eeny lovgbétwee®.3% andl4%. This is suggestive that the scenario
presented was realistite valuationbad been given thought by the survey respondamdsthe range of payment

amounts offered was crediltlewever, a high propooti (70-78%) of the user samples are drawn from thoseareho

either unwillingo payor unsure about their willingness toppayn s we r i n g .dhisondy inogpactanthea y b e 6 )
statistical power of the regressions used in the subsequent validitgdéstings it provides a very small sample of
respondents who wedefinitelywilling to payn principle(22%30%).

Tabl&-7 City user mean and medidlingsess to (mm@ffdonation)

Mean £9.74 £9.64 £9.96 £9.18
(standard error) (£1.01) (E1.19) (£1.31) (£0.83)
95% Cl low £7.76 £7.31 £7.39 £7.54
95% ClI high £11.73 £11.97 £12.53 £10.81
Median £5.50 £5.50 £5.50 £5.50
Max £112.5 £175.0 £175.0 £112.5
Zeros (inclu ding those not WTP in 33.8% 28.0% 32.8% 33.20
principle) ’ ’ ’ ’
Payment card zeros (among

respondent who state that they 1.0% 1.2% 0.3% 1.4%

are WTP in principle)
All WTP values are calculated as the midpoint interval between the selectefdgayemdrtaathandttimethext highest response on the
payment card (except AO bids). Summary st atighted by cityusersaédights.| at ed

3.1.5 Validity testing: WTP determinants

We checkethe heoretical validity of ourreslity t esting i f cityimprevethesd WTP (as a
maintenance and conservation of the historic buildings in Jveasdgsociated with soai@mographic, behavioural

(i.e. usage and knowledge) and attitudictars expected to drive W{IRable3-8). Note that a log transformation to

WTP+1 was applieth this analyst® account for the skew towards zero in WTP distribatidrmaintaiimclusion of

6 adin principleresponses as £0 hids

101Garrod et al. 1996
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Theindependent variablesedfollowedthe recommendations of Bateman et al. (2002), which is common practice in
modern applications of CV. In particular, we indladange of standard sedemographic variables (i.e. gender, age,
children, ethnicity, education and income) and relevant attitudinal variatalesligity with city information

attitudes towards heritage and public spending on cdlture)x6.4summarises the vaiied used.

Table-8 Factors associated with city users aM@&fdasation to preserve the historic city

Canterbury Lincoln Winchester York . Poqled‘
historic city

Female 0.022 0.014 -0.037 -0.112 -0.02
Log age, using age midpoint -0.277 0.419* 0.180 0.381* 0.200
Lm?g;g;‘ije using income 0.348%+* 0.007 0.268* 0.228* 0.209%+*
Degree and above -0.294 0.124 0.063 0.477*** 0.091
With dependent children 0.486%* 0.339* 0.236 -0.069 0.215**
SEEETE B 67 AU T UEDE 0.637** 0.124 0.746%* 0.172 0.465**

of public spending
Familiarity with city information 0.4971*** 0.293 0.112 0.565**+ 0.398***

(very or extremely familiar)

Agree to 'Visiting heritage sites

increases one's wellbeing 0.358** 0.253 0.418* 0.347** 0.323***
(happiness)'

Log distance: Home postcode to -0.050 -0.001 -0.305*** -0.109 0,129+
cathedral ’ ’ ’ ’ ’
Constant -1.392 -0.555 -1.430 -2.043 -1.358
Observations 349 327 334 427 1437
Adjusted R2 0.217 0.058 0.157 0.139 0.105

Notes: *** significance at <1%,; ** significance at <5%; * significance at <10%. Reference group:Adigeeatierwéite;fale; for B

education Degree and above ref = all qualifications under Degree; for Dependent@hHdraitiaefrvtitgrdbilaratio:

Very/Extremely ref = not & mlbderately familiar. Gross annual household income; averages computed using the midpoints of the income
categoriége control for random differencessnahimfiormatiose(of male vs femaléletéceskedastioltyst standard errors. All VIF

scores <2 in pooled redrReggission models sign @&t

Table3-8 shows the findings amhether(logWTP is assodid with theoretically consistent drivers of value in ways

that accord with prior expectations and previous findings from the litéfdtuttee bestfit pooled regressioidble

3-8, last column) and in threetbé city models (Canterbuvyinchesterand York), income (log) is significantly and
positively associated with log WTP. This is consistent with previous CV studies of cultural institutions which find that
individuals earning higher income are more tikpgy more to support the work of cultural institutiéiisncoln is

the only citfor whichthere iso significant association between income and WTP.

Age (log) is significant and positively associated with WTP for historic cities in two citiinoudielandy ork). This
indicates that older city users hold higher values for the preservation of the historic character of towns and cities in
England. Gender is not significantly associated with mean WTP in any case. Higher education is s@ynificantly an
positively associated with WTP in the York city model only.

102Bateman et al. 2002
103Noonan 2003

THE ECONOMIC VALUE OF HERITAGE: ABENEFIT TRANSFER B¥WbB OCTOBER 2018 45



SIMETRICA

nesta §

Distancglog)b et ween the respondentds home postcode and the «casa
significantly rrd negatively associated with city user WTP in the pooledioegi@sd in the Winchester city model.

We includd a number of indicators of cultural engagement within the validity testing model, to test our results against
the theoretical assumption that those who are more engaged in culture (i.e. priorgjsenplitdjon arts and

heritageand agree that historic cities have value even for those who do hetagd italue thsitethey visit more
highly1%4Prioritisation attached to public spending on arts, culture and hersiggédicantly and positivaelssociated

with mean WTRn the pooled model atdo historic city models (Canterbury and Winchegterfind a positive

association with mean WTP for those who agree or stagneéythat 'visiting heritage sites increases one's wellbeing
(happinessin threeof the city models (CanterbuWinchestegnd York) andhe pooled model

Familiarity with the information presented about the historic city is also significantly and positively associated with mean
WTP in the pooled model and two of the citylet® (Canterbury and York).

In the pooled modethe Rz measure of model fit is 0.(p@rfect model fit would be measured asThe)nodel fit is
higher for theCanterbury0.2), Winchester (0.16) and York 4pcity models, but very low for thiecolh model

(0.®). These low measures of modedfithe city user models maychee to thdow sample sizndthe high number

of respondents who are not willing to pay in principle. They may also point to the fact that there are unobserved
determinants oVTPthatwe do not have data andsocannot be included in the models. Note that, with the
exception of Lincoln, the adjustedvRluesare only about 33% lower than in the regressions analysing the WTP of
museum visitorig our earlier museums stugigsitivity testing of follow up certainty questions is reported in Annex
6.5 Tests of model fit (Adjusted)Rre low

3.1.6 Summary:Historic city usevalue analysis

The mean WTP dfity usersvasbetween 8.18 and£9.96across the fouristoric ciy sites. These values are higher
than the use values elicited for a single cultural institubiongarlier museums stulyich isconsistentvith the
greater scope of the cultural good being valued (a historic taityiimgmultiple sites of cultural value). We are
confident that the method used to elicit values (payment card) is more rolist tised in previous UK studies of
historic citiege.g. Grainger Townyhich accounts for the lower mean WTP foundeiptasent studWe note that
WTP use values are only a little higher than the individual museums evaluwagedli|er museurstudy, which may
suggest limited proportionality of WTP

Theregressionesults accord with theoretical expectations, sigimi§icantly associafed the directions expectedth
income(in three city models and the pooled mod&hough income is not significantly associated with WARE in
Lincolncity model, & believe that the variatiorvira r i significensefacsstheindividual historic city models may
be driven by thelow sample siz®f the individual models (at the minimum range of sample size for CV surveys in
response to the demands for exfctiveness in data collection). In addition, we note thari&gon of income

levels in our individual samples can be&sivownby the low standard deviation measuréalie3-2). It may also

be that some of the income effect on WTP is being captured in theasigmstociation between age and mean WTP
(for instance, in the case of Lincddgwever, we note that the low statistical powsorok of the cityegressions

may be driven ke small sample of respondents who were willing to pay and the high pr¢amtiod 30%) who
were not willing to pay in princip@ne possibility is that this low willingness to pay in principle may be due to

r e s p o nurfaenifiarity \With the hypothetical scenanid scope of the good being valued. While peopéeraliar

with the concept giaying aentryfee to accessmauseunor galleryor to pay to preserve a single heritage site (as in
the case of the cathedral WTP in Sec8@and3.4, the concept of paying a donation to preserve the historic
character of an entire city mayh&amiliarto respondentsvhichmay be driving thegossible issues around
insensitivity to scope

104Noonan 2003
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3.2Non-users of hstoric cities

3.2.1 Sociodemographics

Table3-9 showshe samplgizeof city nonuserdy city The overall sampleasrelatively balanced across cities, with
the highest number abn-users fromWinchesteand the lowest number froviork.

Table-9 City nonseyrsample

City non -users

357 346 378 271 1322

Table3-10andTable3-11summarise the key sediemographic characteristics across the four ciyseorstudy
groups, unweighted and weighted based on general population ONS English Annual Population Survey data.

The unweighted soettemographic characteristics forditygnon-usersurvey samples show that a higher proportion
of respondent® the sampleveremaleacross all fowity norusergroups. The average &@47years olgof non
usersvassimilaracrosgities When we apply weightitggcorrect for populatiodemographic@able3-11), the
proportion offemalesncreasegisingto 54% in Winchesterhverage ageasalso adjusted slighttpwnwarg (4446
years old) for all cities

The unweighted soettemographic chacteristics show that average annual household incthesamplevas

broadly similar acroiee four city noruser group<£@0k to £31k). Thiswaslower than the income range among city
users (£3876to £39472 which may be driven bye comparativeffluence of residents tifecitiesstudiedand of

those visitors who can afford more regular holidays and trips in.tAppyéximately one third of narsers in each
citywereuniversity educated, while over half of theusamdor all faur citiesverein employment @46-58%).
Betweerl4% (York) and1?% (Lincoln) weremembers of Aeritageconservation, environmental or other organisation
which is lower than the proportionthecity usersamplg21%26%) and is to be expected givers#itseledbn of
moreculturaly engaged individuals into the aggrsample

Annex6.7provides the general population weights used for ciyseos

Tabl&-10 Citynoruser sodiemographic characteristics (unweighted)

Female % (n/N) 30.5% (109/357) 34.1% (118/346) 35.7% (135/378) 35.4% (96/271)
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Mean age 47 47 47 46
(standard deviation) (16) a7 (16) (18)

Mean household annual  income £30,007 £30,307 £31,164 £30,561
(standard deviation) (£22,349) (£22,070) (£22,548) (E24,791)
Dependent children under 16 27.2% (97/357) 23.2% (80/345) 27.6% (104/377) 26.2% (71/271)
years % (n/N)

Marriediwith partner % (n/N) 47.2% (168/356) 37.8%(130/344) 40.3% (151/375) 39.6% (107/270)
University education % (n/N) 33.0% (116/352) 32.0% (110/344) 31.9% (120/376) 30.4% (82/270)

In employment (full -time, part -time, \
self-employed) % (n/N) 56.2% (200/356) 55.4% (191/345) 57.7% (217/376) 52.6% (142270)

Living in London % (n/N) 9.5% (34/357)  11.6% (40/346)  9.3% (35/378)  14.8% (40/271)
Living in local region % 12.3% (44/357) 8.7% (30/346) | 13.8% (52/378)| 1.5% (4/271)
Health (good, very good, 60.1% (214/356) 59.4% (205/345) 62.1% 234/377) 67.5% (183/271)

excellent) % (n/N)

Member of any heritage,

conservation, environmental or 16.5% (59/357) 17.3% (60/346) 16.1% (61/378) 14.4% (39/271)
other organisation % (n/N)

Religious % (n/N) 44.0% (155/352) 46.5% (159/342) 52.4% (197/376) 50.4% (132/262)
Prac icing religion % (n/N) 14.0% (48/343)| 14.5% (48/332)| 13.7% (50/364) 15.8% (40/253)

Notedncome is measured asiguassiousehold inkgenand incaweragescomputed using the midpoints of the income and age categories.

6 In all subsequent tables in section 3.2 (Table 3-11 onwards), we report only nationally representative
weighted figures.

Table-11 City wnuser soediemographic characfemstjoted)

Female % 47.6% 45.3% 54.4% 43.7%
Mean age 45 44 46 45
(standard deviation) (16) (18) (7) (19)
Mean household annual income £30,237 £32,071 £32,781 £29,534
(standard deviation) (£22,916) (£24,699) (£24,093) (E22,147)
Dependent children under 16 27.1% 24.3% 27.2% 24.5%
years % ’ ’ ’ ’
Married/with partner % 44.5% 36.6% 35.8% 41.8%
University education % 32.5% 31.6% 33.1% 31.2%
In employment (full -time, part -time, 52.7% 52.9% 58.20% 50.2%
self-emp loyed) % 70 70 70 70
Living in London % 13.3% 14.5% 15.0% 19.1%
Living in local region % 11.9% 6.7% 11.8% 1.2%
Health (good, very good, 61.4% 64.1% 63.7% 72.4%

excellent) %

Member of any heritage,

conservation, environmental or 14.9% 17.7% 17.9% 16.5%
other organi sation %
Religious % 45.3% 47.5% 51.8% 52.5%
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Practicing religion % 16.4% 14.0% 18.4% 18.2%
Notedncome is measured asiguassousehold inkgenand incaweragescomputed using the midpoints of the incatega@iesage

3.2.2 Alttitudes

Attitudes towards culture and heritage are depicted for ¢laehitf nonusersample inTable3-12 The table shows

that the city nomiser sample hadhigh rate of participation and &ygment with culture and heritage. Across all four

cities, between3 (Canterburyand81% (Lincoln) of respondents Hdoeen to a cultural or historic site in the last 12
months. BetweeB0-81% of norusers in all four citiémd been taken to museumgalteries as a childnAmberof
respondent2{@0-32%) placd heritage, arts or environment among the 5 top priorities for public spenalincases

the proportions are lower among city-nsars than among the city user sample (as reported inE&@idrhis may
suggesanelement of selection, whereby those who have visited or live in one of the four histoaebitder

levels of cultural engagemiangeneraHowever, we would noecessayikexpect the selection effect to be that strong,
asnonusers of these four cities could still have visited or lived in another historic city in England. We cannot therefore
discount that this may beartefact of the online survey sampling approach.

In terms of agreement questidhemajority of respondents across allrmtyusergroups agrekor strongly agréele
that the cathedral of the city is a national treasure to be preserved for future genetatsbtinednstoric character
of the city haa value even for those who do not Wisi1%-67%6 of respondents agceer strongly agréehat visiting
heritage sites increases one's well#esmgall proportion of respondents (:2686) agreskor strongly agrelevith
the negative statement that éhare more important things to spend money on than preserving heritage.

Table-12 City nonser attitudes towards culture and heritage

Been to a cultural or historic site  in 72.8% 80.8% 77.6% 78.3%

last 12 months %

Been t_o a cultural entertainment 72.20 70.9% 77.2% 71.0%
event in last 12 months %

Taken to museums, heritage sites or 0 0 0 0
galleries as a child % 80.8% 80.2% 80.6% 81.4%

Selected heritage or arts in Top 5 27.1% 27.3% 26.7% 32 50
of publi ¢ spending % ’ ’ ’ ’

[Cathedral] is a national treasure
to be preserved for future 64.2% 57.3% 66.0% 68.1%

generations %

The historic character of [City] has
a value even for those who do not 56.6% 48.9% 54.2% 64.0%

visit %

There are mor e important things to
spend money on than preserving 25.8% 19.0% 22.6% 19.4%
heritage %

Visiting heritage sites increases 63.5% 67.1% 60.6% 62.8%
one's wellbeing (happiness) % ’ ’ ’ ’

NotesSampisweighted byegdrpulatiomeights (age and gender).

3.2.3 WTP summary statistics ¢ity non-use values)

Table3-13shows the proportion of cibon-users who indicatéhat theywerein principle willing to pag oneoff

donation tareduce the damage caused by climate cirapg®ye the maintenance and conservation of historic

buildings irthe selected city, and reduce the risk of irreparable damage and closure of those buildings currently open to
the publicAswith the city user samptkisvalue isnclusive of the cathedras part of the historic townscape.
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We see thdor all citieover half of thewonuseraverein principlewilling to paydesor 6 aybé aoneoff donation
53.®% are willing to pay in principle fodanterbury525% for Lincoln 571% for Winchesteand568% for York.
However, the figures show tidatn a ywasthémost popular response to being willing to pay-44085. Only 10%
17% respondedlegito being willing to pay in principléis mayaffectthe statistical power of the regressions nsed i
the subsequent validity testing sectionyesuits ira very small sample of respondentsamddefinitelywilling to pay
(less than 20%)

Table-13 City nonser willingness to pay in principle

12.8% 10.2% 13.8% 17.2%
Maybe 40.9% 42.3% 43.3% 39.6%
No 46.3% 47.5% 42.9% 43.3%

NotesSample weighteddnajgeplationveights (age and gender). All No responses coded as £0 for WTP analysis.

Table3-14shows the mean and median WTP of cityusendo pay aneoff donationon behalf of theihousehold
to reduce the damage caused by climate change, improve the maintenance and conservation of the historic buildings
the city, and reduce the risk of irreparable damage and closure of those buildings currently open.to the public

Amongcity nonusersmean WTP randdrom £5.2 (median £.25 in the case @anterburyo £7.3in the case of
York (median £25). Meamon-usersNTPfor Lincolnwas£5.%6 (median 4.25) and 5.9 (mediar£4.5(Q for
WinchesterThese WTP values includeiadt willing to payfesponses as SaluesAs expected, the range of nme
WTP values amommity noruserds lower than the use \Wamongity usergos

Non-user WTRvashigher fomonusers ohistoric cities than feronusers ofndividual museums the DCMS
museumstudy (£2.79£4.06) although we are unable to test for statistical signifmfatheedifferencand the
differene is not that largélso,the results are not strictly comparaistheyare based on different survey
instrumend, and are valuing different cultural go@d=rall the proportion of zero responses (including those not
willing to pay in principle) ismmparable (around half of the sample) to museurasera in thenuseums studynd in
line with findings from other CV studies in the cultural sector (e.g. 56% in the Tate Liverpool study).

The proportion 0B p a y me reto W3 Riansivévgasvery low (espondents whetatel yes or maybe to thelling

to payin principlequestion and went to express a zero WY,petween 0% and2.8%. This suggesthe scenario
presented was valued and realistic, and the range of payment amounts offered wad aféatitédieAgain, it does
mean that a high proportion (around 40%) of theusen samples are drawn from those who were not willing to pay in
principle whichmay impact on the statistical power of the regressions used in the subsequent validé@ytiesti

Tabl&-14 City nonser mean and mediaséidhingness to (@awffdonation

Mean £5.32 £5.96 £5.97 £7.30
(standard error) (£0.61) (£0.75) (£0.59) (£1.11)
95% Cl low £4.13 £4.49 £4.81 £5.11
95% ClI high £6.52 £7.42 £7.13 £9.50
Median £1.25 £1.25 £4.50 £1.25
Max £112.5 £112.5 £175.0 £112.5
Zeros (including those not WTP in 47.8% 49.0% 43.1% 46.1%
principle) ’ ’ ’ ’

105Noonan 2003
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Payment card zeros (among

respondent who s tate that they are 1.5% 1.5% 0.1% 2.8%

WTP in principle)
NoteAll WTP values are calculated as the midpoint interval between the selected payment amount in igieepayesponsardratttethe next h
payment card (except £0 bids). Sumntaiystati cal cul at ed with inclusion of O6Nod at pa
(age and gender).

3.2.4 Validity testing. WTP determinants €ity non-users)

We investigatithe validity of our results byalysing whethapnuser WP for historic citiesvasassociated with
sociedemographic, knowledge, and attitudinal factors that are expaéfsci\éT P.106

Table3-15shows the results for factors associated with citysgsnVTP, as a ewoff donationto improve the
maintenance and conservation of the historic buildings in tNéecitpte that given the small number of those willing
to pay in principle, and te&ect ofthison reducingsample sizéhatthe statistical power of vétydtesting using
regression analysis on the city-msgr samplis limited.

Tabl&-15Factors associatedasitbewillingness tq paymneffdonation to preserve the historic city

I = I R T

Female 0.236 -0.110 0.008 0.182 0.090
Log age, using age -0.066 0.316 -0.447* 0.114 0.036
midpoint

Log income, using income 0.207* 0.241** 0.013 0.203 0.184***
midpoints ’ ’ ’ ’ ’

Degree and above -0.134 0.122 -0.309* 0.239 -0.040
With dependent children -0.212 0.397* -0.148 0.001 0.034
Selected heritage or arts in 0.506%** 0.222 0.618%** 0.709%** 0.549%**

Top 5 of public spending
Member of heritage,
conservation or 0.410* -0.004 0.657*** 0.470* 0.346%**

environmental
organisation

Familiarity with city
information (very or 0.782** -0.210 0.641 0.543 0.587***

extremely familiar)

Agree to ‘There are more

important things to spend -0.294 -0.928*** -0.471 0.274 -0.455%
money on than preserving ' ’ ’ ’ ’

heritagebé

Constant -0.912 -2.364* 2.861** -1.680 -0.931
Observations 329 315 338 241 1223
Adjusted R2 0.102 0.141 0.159 0.091 0.101

Notes: *** significance at <1%,; ** significance at <5%; * significance at <10%. Reference group:AdiGertierwbitdanale; for B
education Degree and above ref = all qualifications under Degree; for Dependent children ref =citp ictiddmeatjdor Familiar with
Very/Extremely ref = not & mlbderately familiar. Sample restricted to residents in Enbtaret . ds@adlé aveightedosyssty

weights. Gross annual household income; averages computed using the midpoints o\tbeontoohéoananagencdifgamess in audio

106Bateman et al. 2002
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visual information (use of male vs feretlerosias}iciybust standard errors. All VIF scores <2 in pool&kgrgesisiomodels
significant@t0.005.

nesta §

In two of the fourcity nonrusermodels, income is not significantly associatedogMATP. This contrasts withe

findings ofmany prewus CV studies of cultural institutions that individuals earning higher income are more likely to
pay more to support cultural instituti&fis$iowever, it is not an uncommon finding when dealing with very small WTP
amounts (e.g. our median WTP values edwebrEl.25and £4.5Q that are unlikely to be constrained by income.

Non-use WTP is significantly associated with indicators of cultural engagement, which we would expect based on
previous studies of cultural institutionghipooled model aridreeof thecity models (Canterbukinchesteand

York) those who are membershafritageconservation, environmeraedanisationsr other organisatiorsse

associated witkignificantly higher mean rose WTP.

Those who rarddspending on arendheritaye among their top 5 fiscal priorites associated witgnificantly
higher mean nease WTP irall but onel{incoln) mode] while familiarity with information about ity is
significantly and positively associated with meanseoW TP in thpooled model anadnecity model(Canterbury)

Agreement with the statement that ' There are more i mpol
significantly negatively associated with mean WTP in the pooled mosleképdanoded (Lincoln a Winchestgr

This is the direction that we would expect the variable to interact with WTP, giverptitasidsin a negative way in

relation to cultural value.

Sensitivity testing of follow up certainty questions is reported in@\aneests of model fit (Adjusted)Range

between @0and 016 for the individuatity norusermodels, and D0for the pooled regressighgain, these measures

of model fit are low within the city raser models, whichay suggest that WTP is influenced by low sample size, the
high number of respondents who are not willing to pay in principle, and unobserveddbgtodo not have daten
andsocannot therefore be included in the modelaetheless, the adjustedvRlues areomparable tthose

obtainedrom WTP regressions for valuing other cultural goods, such as the musesm\Wai® fronthe DCMS
museumstudy(with the exception of the Ashmolean Museum).

3.2.5 Summary: City nonu s e r suge value analysis

The mea nonuse WTP for our fouritiesrange from £5.2 to £7.30, which appears reasonable for annual donations.
Wenote that the nonise values for the entire historic city are only a little higher than the individual museums evaluated
in the DCMS museunssudy.

Mean and median WTrerelower among noenserghan foruserdn all cases. This is as we would anticipate, based on
theoretical expectations that users should hold higher values for a good or servicaghesPhon

Validity tests indicate that thgns of the coefficients associated withussmWTP results broadly conform to

expectations, with cultural engagemarnablesignificantly and positively associated with meanseoWTHN

multiple city models. Income is only significant in two dbthiecity modelsAgain, we believe that the variation in
significance across individual historic city models may be driven by the low sample size of the individual models (at the
minimum range of sample size for CV surveys in response to the denwstdisffectiveness in data collectidme

low statistical power of validity testing using regression analysis on theusity sampleas demonstrated by the

low Rz values for model fitmay have impacts on the applicability of the function trapgie@ach for nonse values

in subsequent transfer testing in Sedtidrhe low statistical power of the regressions may be dritrersinall

sample of nomisers who were willing to pay, and the high piopavho were not willing to pay in principle.

107Noonan2003
108Bateman et al. 2002
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3.3Cathedral users

3.3.1 Sociodemographics

Table3-16showshe samplsizewf cathedraliserdoy the @thedralsisited. The sampleasrelatively balanced across
cathedra with the highest number wserdrom YorkMinster(3®4) and the lowest number from Linc@athedral

(246). Note that some respondents {i@rwho had given a positive value for the historicscibgequentipdicated

that they didhot wish to allocat partof that value to the cathedral. These individuals were coded as missing, because we
cannot state for certain whether they have a specific positive value for the cathedral.

Table-16 Cathedral userpkam

Canterbury Lincoln Winchester York Total
Cathedral Cathedral Cathedral Minster

Cathedral Users

2% 246 268 304 1113

Table3-17andTable3-18 summarise the keycsmdemographic characteristics across the four cathedral user study
groups, both weighted and unweighted.

The unweighted soettemographic characteristics for the cathedral user survey samples show that a higher proportion
of respondenti the samplare female across all fmathedralisergroups. The average afeespondentsange

from 4043. When we apj@dweighting Table3-18), the proportion of femalessadjusted slightjownwards for

three of thecathedraléexcept foWinchesterwhere itventup by 0.9 prcentage poirjtsAverage agemaired

virtually unchangegdl-43 years oldNote that cathedral user weights are not based on age or gender, and only account
for the number of cathedrals vigitey the respondent.

The unweighted soettemographic characteristics showttiedverage annual household incofrrespondents
range from £34k to £41k. Betweed3% (Lincoln) to 4% (Canterburywereuniversity educated, while the majority
across allour cathedralwerein employment68%-77%) and in good health0%-78%). The highest proportion of
cathedraliserdiving in London existlwithin theCanterburgample (26), while the lowestaswithin theYork and
Canterbungample@o). Betweef2% (York) and28% (Winchestgrwere members ofheritageconservation,
environmental or oth@rganisation

Tabl&-17 Cathedral user-slecimgraphic characteristics (unweighted)

Canterbury Lincoln Winchester York
Cathedral Cathedral Cathedral Minster

Female % (W/N) 63.1% (186/295) 68.7% (169/246) 65.7% (176/268) 63.5% (193/304)
Mean age 40 43 41 43
(standard deviation) (15) (17) (16) (16)

Mean household annual income £40,643 £33,996 £37,393 £35,458
(standard deviation) (£30,291) (E22,757) (£25,340) (£21,659)

Pl ai LI A 36.4% (107/294) 35.8% (88/246) 33.1% (88/266) 40.6% (123/303)
years % (n/N)

Married/with partner % (n/N) 48.1% (140/291) 48.4% (119/246) 43.1% (115/267) 47.7% (144/302)
University education % (n/N) 49.1% (143/291) 32.9% (81/246) 45.1% (121/268) 41.9% (127/303)

In employment (full -time, part -time, \
self-employed) % (n/N) 77.1% (226/293) 65.4% (161/246) 74.6% (200/268) 71.4% (217/304)
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Living in London % (n/N) 22.7% (67/295)  6.1% (15/246)  12.7% (34/268)  6.3% (19/304)
Current resident % (n/N) 6.1% (18/295) | 10.6% (26/246) 4.9% (13/268) 0.0% (0/304)
Health (is good, very good, 75.9% (221/291) 70.3% (173/246) 77.5% (207/267) 71.3% (216/303)

excellent) % (n/N)

Member of any herit age,

conservation, environmental or 26.8% (79/295) 26.4% (65/246) 28.0% (75/268) 22.0% (67/304)
other organisation % (n/N)

Religious % (n/N) 62.4% (176/282) 52.9% (127/240) 57.4% (151/263) 57.4% (171/298)
Practicing religion % (n/N) 28.6% (78/273)| 18.099(42/233) | 28.0% (71/254) 18.9% (55/291)

Notesdncome is measured as gross annual household income. Age and income averages are computetdusjegditegadesints of the incon

0 In all subsequent tables in section 3.3 (Table 3-18 onwards) we report only cathedral user weighted
figures.

Table-18 Cathedral user-secimgraphic charactemsgbted)

Ca nterbury Lincoln Winchester York
Cathedral Cathedral Cathedral Minster

Female % 60.8% 65.6% 66.6% 63.1%
Mean age 42 43 41 42
(standard deviation) (15) a7 (16) (15)
Mean household annual income £41,288 £35,059 £39,659 £36,537
(standard deviation) (£29,932) (£23,065) (E27,407) (£23,288)
Dependent children under 16 years % 38.3% 36.9% 34.2% 41.6%
Married/with partner % 51.4% 47.9% 42.4% 48.2%
University education % 52.1% 34.6% 47.3% 43.7%
aneprlT:);;lgé/;TLZm (full -time, part -time, self - 78.0% 67.2% 74.1% 73.0%
Living in London % 21.2% 6.7% 14.4% 7.9%
Current resident % 4.9% 9.0% 4.0% 0.0%
Health (is good, very good, excellent) % 75.4% 70.8% 79.1% 71.9%
weedmene e i some | oiew | 246%
Religious % 61.7% 55.6% 57.1% 57.6%
Practicing religion % 29.3% 19.5% 29.1% 20.4%

Notedncome is measured asiguasfiousehold inkgeand incaveragascomputed using the midpoints of the income and age categories.
Samle weighted by cathedral us@eedghix?).

3.3.2 Cathedral usage
Table3-19summarises information about visits to each of the four cathedrals within thd catrednaple$where a
user iglefinedby having visitethe cathedral in the last 3 years).

Themajorityof cathedralisitors (8%-96%) in the sampleerecity visitors(as opposed tcity residents) which reflects
the higher proportion of visitorstime city user sampke€Sectior.1.2. 12%-18% of cathedralisers across all 4 cities
werevery or extremely familiar with information regardingatinedral

THE ECONOMIC VALUE OF HERITAGE: ABENEFIT TRANSFER B¥WbB OCTOBER 2018 54



nesta §

METRICA

The results show that between 5% (Winchest§% (Lincoln and York) of the cathedral usatsikded the
cathedral more than six times in their lifetime. A small proportion regularbdaterides in the cathedral (3% in the
case of York Minster, and betwe&¥-1.6% for the other cathedrals).

The information orntry fees reveals thhé average Canterbeaghedral user paédfee 0£8.330n their last visit
compared to £20paid by Winchesteathedral userghis is likely to be driven bhyarger proportion of cathedral
users in Winclster entering the cathedral for free (66%) compared to Cantettry (5

In the case of Canterbu@gathedral, we havealworld data on cathedral donatitmsompareagainst reported
donations (those who had actually donated to Canterbury Cathegravioua trip). \& see thaheaveragannual
amount donatetb Lincolncathedral usserin 201 {famonghosewho donatejiwas £118.55arounddouble theaverage
amountthat was reportelly the 2 CanterburyCathedral usexgho had donated to the cathédn&017 withirour

samplg£53.55).

In Canterbury, Lincoln, and Winchester Cathede half of the cathedral userdicatel that theyhad visited
anothercathedral in the past 12 montBstween @6 (York) and0% (Lincoln) of cathedral users stdbat theywalk

pastthe cathedral on a regubassis

Tabl&-19Cathedral user sample usage information

Canterbury Lincoln Winchester York
Cathedral Cathedral Cathedral Minster

Visited the cathedral moret  han six times
in lifetime %

Visited city in past 3 years %
Residents (current and former)
Familiar with cathedral information %
Regularly attends services %

Average entry fee for last visit
(standard deviation)

Entered cathedral for free %

Has a personal connection to
cathedral %

Regularly donates to cathedral %

Average amount donated in 2017
(standard deviation)

Regularly sees cathedral %

Visited other cathedral in pas t 12
months %

6.1%

85.2%
14.8%
17.8%
16.0%

£8.33
(£19.22)

53.5%
5.2%

5.6%

£53.55
(£111.94)

53.4%

53.4%

NotesSample weighted by cathedral user weights.

3.3.3 Alttitudes

9.2%

83.6%
16.4%
15.6%
11.1%

£5.53
(£15.26)

61.5%
6.1%

4.8%
£166.50

(£284.33)

59.7%

57.4%

5.1%

85.6%
14.4%
11.8%
15.8%

£4.20
(£9.49)

66.0%
8.4%

5.4%
£40.90

(£35.65)

46.2%

54.1%

9.4%

96.3%
3.7%
12.8%
2.8%

£4.84
(£6.97)

60.7%
5.1%

1.6%
£44.00

(£41.38)

28.6%

48.7%

Attitudes towards culture and heritage are depicted for eazhmglb of cathedral user3 able3-20. The table
shows a high rate of participation and engagement with culture and heritage. Acrasshedtfalst leas®0% of
respondents ldebeen to a cultural/historic site or cultural entertainment ieviire last 12 months. Betweé&o8and
92% had beeraken to museums and galleries as aBatldee® 4% and51% of respondents platarts, culture &

heritage amongst the 5 top priorities for public spending.

In terms of agreement questions, a large majority of respondents aatbesiedlisergroups agrea or strongly
agred that preservigp cathedral®r the appreciation of current and future generations is imp8gar@@o) and the
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historic character of the city has a value even for those who do (i@%i8i1%), while 7677% of respondents
agreel or strongly agreehat visiting heritage sites increases one's welfbemgll proportion of respondent8%&
21%) agreé or strongly agreeavith the negative statemdémat there are more important things to spend money on
than preserving hemja.

Table&-20Cathedral user attitudes towards culture and heritage

Canterbury Lincoln Winchester York
Cathedral Cathedral Cathedral Minster

Been to a cultural or historic site in last 12 99.3% 982% 98.7% 99.0%
months %
Been to a cultural entertainment event 91.2% 91.0% 90.9% 89.5%

in last 12 months %

Taken to museums, heritage sites or 88.2% 87.2% 91.8% 86.1%
galleries as a child % ’ ’ ’ ’

Selected heritage or arts in Top 5 of 50.1% 43.8% 51.% 48.8%
public spending % ’ ’ ’ ’

[Cathedral] is a national trea;ure to be 86.9% 88.7% 84.8% 89.5%
preserved for future generations %

The historic character of [City] ha§ a 79.6% 84.4% 78.6% 84.3%
value even for those who do not visit %

There are more important things to
spend m oney on than preserving 19.0% 18.2% 15.2% 20.9%
heritage %

Visiting heritage sites increases one's 76.2% 76.2% 76.7% 76.7%
wellbeing (happiness) % ’ ’ ’ ’

NotesSample weighted by cathedral user weights.

3.3.4 WTP summary statistics ¢athedraluse values)

Table3-21shows the proportion of cathedral users who indittaetheywerein principle willingo reduce the

damage caused by climate change, improve the maintenance and conservation of the cathedral, ankl oéduce the ris
irreparable damage and closure of the buiRkogll that respondents ##&-who had given a positMWeTP value for

the historic cityputindicated that they ditbt wish to allocate amy that value to the cathedral were coded as missing

We seehat in all cases, a high proportiogathedralisersverein principle willing to pay (Yes or Maybehaoff
donationto preservehe cathedral75.%%6 weredefinitely omaybewilling to pay in principle f@anterbury Cathedral
7.9 for Lincoln Catkdral 728% for Winchester Cathedietd722% for York MinsterThe proportion who
responeéd§esdandd aybéto the willing to pay in principle questioevienlysplitfor all cathedralé\s such, over half
of the samplaverenot, or only mayhewilling to pay in principle.

We note that the willingness to pay in principle question is slightly different for those answering the allocation question
(asking if they would be willing to allocate part of the donation they gave for the histotthe athedra), as those

who answered nto tfie allocation in principle question were assigned a missing value (because we could not infer a
positive or negative value specific to the cathedral for these indiVidea#ect of this coding decision is evaa in
sensitivityanalysis ilinnex6.8(see summary in Sect®B.§. We note thahisrecodingo missingproduces a slight

upward bias, drivirmghigher proportion of willing to pay in priplei for the cathedratross the remaining sample

Tabl&-21 Cathedral user willingness to pay in principle

Canterbury Lincoln Winchester York Minster
Cathedral Cathedral Cathedral

37.2% 39.7% 36.4% 33.5%
Maybe 38.7% 38.2% 36.4% 38.7%
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No 24.1% 22.1% 27.3% 27.7%

Notes: All summary WTP statistics calculated as combination of allocation dsanmule pezidbtestii@eralser weigfRespondents

(n=72) who had given a positive tfedueidtoric city indicated thatnibtagwidany preference for allocation of that value to the cathedral were
coded as missing, because we cannot state for certain whether they have a specififfntiséiveeveitizitsly Hie chtheskealespondents
provided in AniGe3.

The mean WTP afsersvasbetween 6.6 (median £.8) for York Minsterand£8.05(median £33 for Lincoln
CathedralThe mean WTP fd@anterbury Cathedrabs£7.00(medan £3.3Q and£7.98 (median £3.66) for

Winchester Cathedrdlhese WTP values are within the range of expected values, based on prices charged for special
exhibitions and paid museums in England and comparable to use values estimated in previoubesiNdiesaio

History Museum (£6.65) and Tate Liverpool (£E1883)

Overall the proportion of zero responses (including those not willing to pay in priasipt#er (2%-29%) than for
museum users our earlier museums stu@sherezero responses wet8% and below), but in line with findings from
other CV studies in the cultural sector (e-§020in the NHM/Tate Liverpool studyllhe proportionob p ay me n t
c a zedodNTP answevgaslow (those thastatesyedor dnaybéto thein-principlequestio and went iio express a

zero WTR, at 1% or below/e note that this may be driven by the nature of the allocation slider format, which may
discourage people from selecting a 0% response.

Tableg-22 Cathedf user mean and median use Willingnessftdgaati@me Combined allocation and independent elicitation methods

Canterbury Lincoln Winchester York Minster
Cathedral Cathedral Cathedral

Mean £7.00 £8.05 £7.98 £6.66
(standard error) (£0.76) (£1.05) (£1.48) (£1.08)
95% Cl low £5.51 £5.98 £5.06 £4.53
95% Cl high £8.48 £10.12 £10.89 £8.78
Median £3.30 155818 £3.66 £2.81
Max £111.4 £124.3 £131.3 £87.8
Zeros (including those not WTP in 25.1% 22 6% 28 6% 28.8%
principle) ’ ’ ’ ’
Payment card zeros (among

respondent who state that they 1.0% 0.5% 1.3% 1.0%

are WTP in principle)
NotesAllocation WTP values are calculated from the city WTP as the midpoint interval between the selgotetpegmientcatineunt in the pa
next highest responsegnithbepat car d (except AO bids). Allocation WTP statis
WTP values are calculated as the midpoint interval between the selected payment amount in thesipagpuersecandtiaa g dyeneext highe
card (except £0 bids). Sample weighted by cathedral user weights.

We provide separate WTP results for those who answered the allocation question (assigning a proportion of their initial
city WTP specifically to the cathedral) ansketlicho independently valued the cathedral (because they had not given a
positive value for the initial city WTP questibhgsewho had alreadyreviouslystated a positive WTP for the

preservation of the historic offyable3-23) had a higher WT®hen asked to allocate part of that donation to the
cathedrathan those who had previously given apusitive value for the historic ctyd were asked to pay an

independent donation just for the cathediable3-24). This is to be expected for two reasons. Hisstyillingness to

pay to preserve the historic character of the city is an indicator for people who hold higher values for cultural heritage in
general, and thesmlividuals would be expected to give a higher value for the cathedral. The allocation sample is
therefore based on those who-selécted into paying to preserve cultural heritage in the first question and is a

proportion of that stated value. Seconel cathedral is itself one of the historic buildings in the city, and in many cases

is the oldest and most iconic from among them. Therefore, when asked their willingness to allocate specifically to the
cathedral, we would expect that a higher propofttitie @alue that peopheld for the historic city as a whole would

be allocated to the cathedral, than to other historic buildings. We do note, however, that the second allocation question

109Bakhshi et al. 2015
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may introduce some focusing bias, whereby respondents arealgirtg think about the cathedral, and that this leads
to them allocating a larger proportion of their WTP to it. In contrast, those who gapesitvenWTP in the city

question also daa high zero response rate (88% and above) which reflects tlte sppaxtion effect, with those who
indicated that they do not hold values for cultural heritage confirming this through their unwillingness to pay for the
cathedral independently.

In addition, we note that the mean WTP elicited for the cathedralalladatton method is higher than the mean

WTP elicited for the historic city from tioéal user sample. This is because the two values are not comparable, as the
historic city WTP includes zero responses, while the allocation method only applesds. fidns is one of the
limitations of the allocation elicitation method that should be considered going forward.

Tablg-23 Cathedral user mean and median use Willingnefsimnpéipriin&llocatioitation method only

Canterbury Lincoln Winchester York Minster
Cathedral Cathedral Cathedral

Mean £9.29 £10.50 £11.34 £9.52
(standard error) (£0.97) (E1.35) (£2.09) (E1.51)
95% Cl low £7.39 £7.84 £7.21 £6.54
95% ClI high £11.20 £13.17 £15.47 £12.50
Median £5.22 £5.27 £5.50 £4.79
Max £111.4 £124.3 £131.3 £87.8
Zeros (including those not WTP in 0.7% 0.0% 0.0% 0.4%
principle) ’ : : :
Payment card zeros (among

respondent who state that they 0.7% 0.0% 0.0% 0.4%

are WTP in principle)
NotesAllocatioWW TP vhues are calcufeded the city Wa$the midpoint interval between the selected payment amount in the payment card an
next highest response on the payment card (éMoeEtiod bdERt at i st i ¢ s d@lechtignntighcodeubssinganiple 6 Nod at
weighted by cathedral user weights.

Table-24 Cathedral user mean and m&ftlitingrsess to foaffdonatignindependent donation elicitation method only

L Ca nterbury Lincoln Winchester .
U I (PSR Cathedral Cathedral Cathedral

Mean £0.64 £0.83 £0.94 £0.70
(standard error) (£0.31) (£0.37) (£0.35) (£0.31)
95% Cl low £0.02 £0.09 £0.25 £0.09
95% CI high £1.26 £1.57 £1.62 £1.32
Median £0.00 £0.00 £0.00 £0.00
Max £22.5 £22.5 £22.5 £32.5
Zeros (including those not WTP in 92.7% 88.9% 88.4% 87.9%
principle) ’ ’ ’ ’
Payment card zeros (among

respondent who state that they 1.8% 2.0% 4.1% 2.4%

are WTP in principle)

Notesndepend®WiTP values are calculated asititantedya between the selected payment amount in the payment card and the next highes
response on the payment card (except £0 bids). Saathkdvaisehtediblits.

3.3.5 Validity testing. WTP determinants

As described in Sectidrt.2we checkdt he t heor et i c al validity of a@&asar result
oneoff donation on behalf of their household to reduce the damage caused by climate change, improve the maintenance
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and conservian of the cathedral, and reduce the risk of irreparable damage and closure of theslasstioigted
with different socialemographic, behavioural (number of visits i.e. usage and knowledge) and attitudinal factors that are
theoretically expectedddve WTP.

Our choice of independent variables falbiinose used for city usevge also includka control for those who

allocated part of their city WTP value to the cathedral, to account for differences in WTP that may be associated with
thedifference in elicitation method/e note that given the small number of those willing to pay in principle, and the
concurrent impact this has on sample size, the statistical power of validity testing using regression analysis on the
cathedral nocuniser sample wibe limited.

Table3-25shows the results foathedral visitarse WTP in terms of their willingness togatye off donationto
help preserve the cathedcaintrolling for a range of factors.

Tabl&-25Factors associated with cathedral usersnésfieioaation helpreserve the cathedral

Canterbury Lincoln Winchester Pooled

York Minster cathedral

Cathedral Cathedral Cathedral .
regression

Dummy for cat hedral elicitation

method: 1=Allocation of city WTP; 1.665*** 1.657*** 1.706*** 1.544*** 1.612%**
0=Independent cathedral WTP

Female -0.158 -0.144 0.294*** -0.070 -0.029
Log age, using age midpoint 0.029 0.265 0.049 0.025 0.112
Log income, using income 0.115* 0.044 0.189* 0.052 0.104*
midpoints) ’ ’ ’ ’ ’
Degree and above 0.220** -0.123 -0.003 0.140 0.055
With dependent children 0.236** -0.022 0.099 0.410*** 0.177***
Selected heritage, arts, or

environment in Top 5 of public 0.069 0.169 0.423*** 0.38&*** 0.237***
spending

Cathedral - # of visits in lifetime 0.017 0.130** 0.075 0.041 0.053**
Familiarity with cathedral information -0.021 0.268 0.123 0.325* 0.140

(very or extremely familiar)

Agree to 'Visiting heritage sites
increases one's wellbeing 0.223** 0.209 -0.036 0.059 0.138**
(happines s)'

Log distance: Home postcode to -0.072* 0.029 0.090 -0.017 -0.014
cathedral

Constant -1.071 -1.710 -2.928%* -0.749 ~1.573%
Observations 268 233 246 273 1020
Adjusted R2 0.537 0.420 0.550 0.539 0.495

Notes: ***ignificance at <1%; ** significance at <5%; * significance at <10%fireferelere§eadio informationegbr=geatier ref

= male; for BAME ref = white; for education Degree and above ref = all qualifications untlehikEgreesfforidegeltien; for

Familiar with city information: Very/Extremely ref 8 nuidgrallely familiar. Sample restricted to residents in England aged 16 and over. Gro
annual household income; averages computed using itheomelpoihizgef tadddmdestrol for random differencesgsinadudio

information (use of male vs fentdégerosledastiolyst standard errors. All VIF scores <2 in pool&tspgnedsits.Mwho had
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given a positive valhe faistoric city indicated thanibtagndichny preference for allocation of that value to the cathedral were coded as missin
(further sensitivity analysis of these respondents pfogidRelgressinaxaaiphificanpa.005.

nesta §

Table3-25allows uso assess whether WTP is associated with theoretically consistent drivers of value in ways that
accord with prior expectations and previous findings from the léé¥dtuthe bestfit pooled regressiqitable3-25

last column), income is significantly and positively associated WiTlP.In the cathedralevel models, income is

only significantly associated with WTP mdases (Canterbury and Winchester).

Genderage and di stance between the r ear@notasseciatedivMigWiiTe me post c
in the poolednodel.Familiarity with information about the cathedral is not significantly assatiet&diRvin any
modelexcept for York

Cathedral engagement is significantly associated withdg§t€P: Those who visited the cathedral more often in
their lifetime report significantly higher mean WTP on average in one cathedral mod&ldttirdalipand inthe
pooled model

We find a significant association between prioritisation attached to public spending on arts, culture and heritage and
mean WTRn the pooled model ado cathedral mode(Winchester Cathedral avidrk Minster)

In addition respondents who agde® strongly agréehat'Visiting heritage sites increases one's wellbeing (happiness
have a significantly higher mean WTP in the pooled regessbsiorone cathedral modeh(terbury &thedral)

We find a strong and statistlg significant association between mean WTP and elicitation methods, with respondents
who answexdthe independent standalone payment for the cathedralleta¢ingy TP values on average, compared to
those who allocated part of the overall city VKEButlined in Sectio®.5.4the allocatiorlicitation method is

important as it avoids insensitivity to scope by preventing respondents from providing a higher itfTtRevalue
cathedrahlone thatfior the cityas a whole (of which the cathedral is part). However, the inclusion of a dummy
controlling for the difference in WTP associated with the allocation and independent cathedral WTP questions may also
lead to information loss within our regression modelss thiiedummy variabbirivesmuchof the explanatory power

of the cathedral WTP regressibmese results indicate that the two elicitation methods (allocation and independent
payment) are not comparable, due to the fact that the allocation methoglieslyoaat portion of the city user
population wh@ave a positive valteeprotect the historic cityhile the independent payment is eligible for all those
who were not willing to pay in principle to support the historic city

Sensitivity testing dbllow up certainty questions is reported in Arth&xXTests of model fit (Adjusted)Rre high,

rangng between @2 and 065 for thecathedral usenodels, and 409 for the pooled regression (perfect modeduld

be measured as 1!®h)These measures of model fit are therefore acceptable, considering that WTP is likely to be
influenced by unobserved factors for which we do not have data, and which cannot therefore be included in the models.
We note that thenproved model fit found for cathedral user regressions may be due to the allocation dummy being such
a strong predictor of WTP.

In Annex6.8 we perform sensitivity analysis to explore how cathedral WTdPwesldthave differed if we had taken

a stricter interpretation and assumed that respondents who were not willing to allocate actually had a zero value for the
preservation of the cathedbjective analytical judgement had to be taken when consmeriogieal with those

respondents (n=175) who gave a positive value to the city WTP question, but indicated when asked that they would not

be willing to allocate a specific proportion of their overall city WTP towards the maintenance and predegvation of t
cathedral. The original decision was made to code thes:¢
analysis, to account for the fact that we do not know if these individuals had a zero value for the cathedral, or were

110Bateman et al. 2002

111For instance, the Natural History Museum (R2=0.19) and Tate Liverpool (R2=0M&5); seBakhshi et al.

2015As noted by Eftec (2005) there is no commonly accepted thretlmlidvtheR2 statistic that denotes a bid

function as having an acceptable power of explanation. However, at lower values (perhaps around 0.1) conclusions may
be drawn that the WTP values from the sample population show very little in the way shdiskngatterns

(following Bateman et al., 2002).
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simply happy for #hcathedral to be protected as part of the automatic allocation of funds to the cathedral from the
overall citywide preservation measufésding these individuals as missing for the purpose of WTP cakowkdion
chosen as the best available approaeh thie incomplete information we had about their preferences. However, we
acknowledge that this may introduce some upward bias in the WTP results.

Overall, we see thatAllTPvalues decrease slightigler sensitivity analysis (with cathetlogbsior=No coded as £0
instead of missifgThe range of mean WTP values across the four cathedoaiesower, ranging between £6.13 to
£7.64, compared to a WTP range of £6.66 to fi8&ble3-24. This is explainday the increased proportion of zero
responses (including those not willing to pay in principi@d¥28ompared to 2220%).

Overall the goodness of fit of the cathedral WTP regression models siemmgzesed to the original masl@i Table

3-25 This fits our hypothesis that those individuals who state they do not wish to allocate their city WTP are less

uniform and less predictabl@lidity testing is unaffected, with the statistical significance ofdredasbciated with

WTP consistent between the annex and thereport. This provides supporting evidence that the inclusion/exclusion

of these respondents does not significantly change the

A comparison of tresfer errors shows that the maximum observed transfer error across all three methods (now 19.7%)
still falls below the 40% threshold for transfer errors suggested in the literature. The simple unit transfer still performs
best overall.

Consequently, waee satisfied that the choice of coding Allocation=No as missingattiedral use WTP calculations

was appropriate, given that incomplete information we had about these indivitithassis supported by sensitivity
analysis showirlgat mean WTP doe®t increase greatly with their exclusion, and that goodness of model fit decreases
when these individuals are coded as £0 in An8ex

3.3.6 Summary: Cathedral user usealue analysis

The mean WTP afathedralises wasbetween 6.6 and 8.05across the fouwrathedral This issimilar tothe use
values elicitefbr individual cultural sités the earlier museums stualyd comparable to use values estimated in
previous studig$?

We note that the use of an altmraWTP question (where respondents allocate part of their historic city WTP just to

the cathedralineant thatve excludethose individuals ('2across all cathedral uyevho were not willing in

principle to allocate part of their historiccitydomatn t o t he cat hedral (in other worc
allocation in principle question are coded as migsititg.absence of clear data on their preferences for funding of

cathedral conservation measureassume that those who ans@wefto this question do not necessarily have a zero

value for the cathedral (they may simply be happy with the automatic allocation of funds to the cathedral from the

overall citywide preservation measures). By recoding these individuals as missirtgngestimatiorof cathedral

WTP. An alternative approach could have been to assign a fixed proportion of their WTP based on the total number of
historic buildings present in the city, which would assume that the cathedral holds equal weigét histomicoth

building. However, this would require decisions to be made about the classification of buildings in the city as composing
the 6historic characterd of the city for which external
madein the hypothetical scenario. This would have resulted in a higher estimation for the cathedral allocation WTP

value. We therefore selected the option of recoding no in principle responses as missing as the most appropriate
approach to avoid either overumderestimation of cathedral WTP.

When we investigat®/TP values as provided via the two different elicitation methods, those who answered the
allocation method had a higher WTP compared to the independent donation just for the cathedral. Wetwould expec
that a higher proportion of the value that people hold for the histodeeriéywould be allocated to the cathedral,

than to other historic buildings. We do note, however, that the second allocation question may introduce some focusing

112Bakhshi et al. 2015
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bias, wherelespondents are being drawn to think about the cathedral, and that this leads to them allocating a larger
proportion of their WTP to it.

Validity tests indicate that the signs of the coefficients associatedhedraW TP results broadly conform to
expectations, being positively and significantly associatpdawities for public spending apast usage of the
cathedral under study ¢inecase studgnd the pooled regression

We found that the cathedral modelsletterR2 measures of model fitan the city modelslowever,tie improved
model fit found for cathedral user regressions may be due to the allocation dunamirdregngredictor of WTP.
Income is significantly associated with WTP in only two cathedral user models, which recihiiggsnite around the
cathedral user WTP samples, whialy have impacts on the applicability of the function transfer approachiuse non
values in subsequent transfer testing in Sdction

3.4Cathedral nonuse's

3.4.1 Sociodemographics

Table3-26 shows thesamplesizeof cathedral nonserssplitby cathedrallhe overall sampleasrelatively balanced

across cathedrals, with the highest number aefisens from Winchestend the lowest number from YoAs in

SectiorB.3 respondents who had given a positive value for the histdsig itficated that they dibt wish to

alloca¢ partof that value to the cathedral were dakemissing because we cannot state for certain whether they have a
specific positive value for the cathedral.

Tabl&-26 Cathedral Rosers sample

Canterbury Lincoln Winchester York Total
Cathedral Cathedral Cathedra | Minster

Cathedral non -users

416 408 426 367 1617

Table3-27andTable3-28 summarise the key sediemographic characteristics across the four cathadteder
sample, both weighted and unweighted.

The unweighted soetemographic characteristics for the cathednaliser survey samples show that a higher
proportion of respondentgeremale across all fooathedral nonisergroups. The average ageyedifrom 4547. We
weighedthe sample afionusers foeach cathedral to make it representatitreeafeneral populatio’vhen we
appledweighting Table3-28), the proportion of femalessadjustedipwards fofupto 54% in York). Average age
remairedunchanged in the weighted cathedralusen survey sample.

The unweighted soetemographic characteristics showttt@averagannual household incomasapproximately
£31kacross all four cathedral agsersamplegroups Betweer30% (Lincoln) to 35% (Canterburywere university
educated, while the majonfyrespondentacross all fourathedrahon-user groupserein employment @46-57%),
married/with partner3®%6-48%) and in good healt610-69%6). The hghest proportion aathedrahornruserdiving
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in London exigdwithin theYork sample{3%), while the lowestaswithin theLincolnsample$%6). Betweet5%
(York) and19% (Lincoln) were members ofheritageconservation, environmental or othigyansation

Table3-27 Cathedrahonuser socimemographic characteristics (unweighted)

Canterbury . Winchester York

41.4% (169/408) 40.8% (174/426) 47.4% (174/367)

Female % (n/N)

Mean age
(standard deviation)

Mean household annual
income
(standard deviation)

Dependent children under 16
years % (n/N)

Married/with partner % (n/N)
University education % (n/N)

In employment (full -time,
part -time, self -employed) %
(n/N)

Living in London % (n/N)
Current resident % (n/N)
Living in local region %

Health (is good, very good,
excellent) % (n/N)

Member of any heritage,
co nservation, environmental
or other organisation % (n/N)

Religious % (n/N)

Practicing religion % (n/N)

Notes: Gross annual household income; averages computed using the midpoints of Saenipleorastiacte e resieigote s England

aged 16 and over

35.6% (148/416)

47
(16)

46
(17)

46
(16)

45
(18)

£30,952 (£22,981 £30,638 (£22,196 £31,202 (£21,308 £30,552 (£25,895

27.4% (114/416)
47.5% (197/415)
34.8% (143/411)

54.8% (227/414)

10.3% (43/416)
1.7% (7/416)
18.8% (78/416)

63.5% (263/414)
17.3% (72/416)

46.4% (189/407)
15.4% (61/396)

25.6% (104/407)
39.9% (162/406)
30.0% (122/407)

56.3% (229/407)

9.1% (37/408)
1.2% (5408)
11.5% (47/408)

61.2% (249/407)
18.6% (76/408)

49.4% (199/403)
15.3% (60/39p

28.6% (121/423)
41.6% (176/423)
33.2% (141/425)

56.8% (241/424)

9.4% (40/426)
0.7% (3/426)
19.2% (82/426)

64.5% (274/425)
16.4% (70/426)

50.1% (212/423)
12.7% (52/408)

26.7% (98/367)
38.6% (141/365)
33.9% (124/366)

51.5% (188/365)

12.8% (47/367)
0.3% (1/367)
10.9% (40/367)

69.2% (254/367)
15.0% (55/367)

51.3% (183/357)
16.4% (57/347)

o In all subsequent tables in sec8et{Table3-28onwards), we report only nationally representative weighted figur

Tabl&-28 Cathedrabruser sod@emographicateristiggeighted)

Canterbury Lincoln Cathedral Winchester York
Cathedral Cathedral Minster

Female %

Mean age
(standard deviation)

46.5%

46
(17)

49.6%

45
(18)

49.9%

46
(17
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m$§;20“56h°'d annual £31,074 £32,887 £32,332 £30,578
(standard deviation) (£23,595) (£26,196) (£22,058) (£25,647)
Depenodent children under 16 25.4% 25.1% 20.7% 22 5%
years %

Married/with partner % 44.6% 38.6% 38.8% 39.1%
University education % 32.9% 27.5% 32.5% 34.3%
In employment (full -time, 53.7% 52.6% 54.6% 48.3%
part -time, self-employed) %

Living in London % 16.1% 11.6% 14.9% 17.6%
Current resident % 1.5% 1.7% 0.8% 0.2%
Living in local region 16.5% 8.9% 16.3% 11.6%
Health (is good, very good, 64.0% 64.1% 65.4% 69.5%
excellent) % ’ ' ’ ’
Member o fany heritage,

conservation, environmental 15.7% 18.7% 17.7% 21.0%
or other organisation %

Religious % 47.0% 50.5% 50.6% 54.4%
Practicing religion % 15.8% 15.0% 15.8% 20.0%

Gross annual household income; averages computed usingtoeneiapoiate afaiBgon@s. weighted by cathedsed wemghts

3.4.2 Alttitudes

Attitudes towards culture and heritage are depicted for each catimeasal sample ifable3-29 The tableshows a
high rate bparticipation and engagement with culture and heaitegyeyg norusers Acrossonusers ofll four
cathedral, betweei0% and83% of respondents Hdoeen to a cultural/historic site or cultural entertainmentiavent
the last 12 months. Betwe&o ard 83% had been taken to museums and galleries as Bethiwkr253% and376

of respondents platarts, culture & heritage among the 5 top priorities for public spending.

In terms of agreement questions, we find that a majority of respondents aatbsslia@hon-user groups agier
strongly agrekthat preserving cathedrals for the appreciation of current and future generations is impbaant and
the historic character of the city has a value even for thoselwhbwuist. A small proportionf respondents (%o~

23%) agreé or strongly agreeavith the negative statemémat there are more important things to spend money on
than preserving heritage &38&0-70% of respondents agteer strongly agréelghat visiting heritage sites increases
ones wellbeing.

Tableg-29 Cathedrabruser attitudes towards culture and heritage

Canterbury . Winchester York

Been to a cultural or historic 75.3% 82.5% 80.2% 83.1%

site in last 12 month s %

Been to a cultural

entertainment event in last 12 73.6% 70.4% 78.0% 71.9%
months %
Taken to museums, heritage 81.0% 82.8% 82.5% 78.8%

sites or galleries as a child %

Selected heriFage or grts in 250% 30.7% 28.1% 36.6%
Top 5 of public spending %

[Cathedral] is a national
treasure to be preserved for 67.4% 63.1% 69.7% 75.4%

future generations %
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The historic character of [City]
has a value even for those 59.4% 57.5% 56.7% 71.6%
who do not visit %

There are more important
things to spend money on 22.3% 19.3% 23.0% 17.0%

than preserving heritage %

Visiting heritage sites
increases one's wellbeing 64.4% 69.7% 63.2% 67.4%
(happiness) %

Sample weighted by caibrecsed weights.

3.4.3 WTP summary statistics {ion-use values)

Table3-30shows the proportion of cathednahusers who indicad¢hat theywerein principle willing to pag/one
off donationto reduce the damage caused by climate change, improve the maintenance and corikervation of
cathedral, and reduce the risk of irreparable damage and closure of the building

We see that imost cases, over half of @mple otathedral nonisersverein principle willing to pap (y ers 0

0 aybé aoneoff donation to preserve the catladi9.7% werewilling to pay in principle f@anterbury Cathedral

605% for Winchester Cathedr&9 5% for York Minsterand52.9% for Lincoln CathedraHowever, the figures show

that the majority of t h&8&® Araund quartermesporidédide Being Wilingtg t o pay
pay in principle. The highest proportion of respondents (betweetv2)%were not willing to pay. This may impact

on the statistical power of the regressions used in the subsequent validity testingitsediodeasiathersmall

sample of respondents who were willing to pay (less than a quarter).

A higher proportion ofionrusersverewillingto pay in principle for the cathedral al@reund a quartetan for the

city (1017%amongstity nonrusery However, the willingness to pay in principle question is slightly different for those
answering the allocation question (asking if they would be willing to allocate part of the donation they gave for the
historic city). Further, those who answéreiito the allocation in principle question were assigned a missing value and
it is likely that this recoding as missing is driving the higher proportion of willing to pay in principle for the cathedral,
than any specisfatusaccorded to theathedralsvithinthese cities.

Tabl&-30 Cathedrabruser willingness to pay in principle

Canterbury Winchester York

23.0% 20.0% 23.4% 25.2%
Maybe 36.7% 32.9% 37.1% 34.3%
No 40.3% 47.1% 39.4% 40.5%

Sample weightedthedral agser weigliRespondents Q8rtvho had given a positive value for the historic city indicetibdbairiey did
preference for allocation of that value to the catiedrahigsfimited sensitivity analysis of these respondents pf8ided in Annex

Table3-31shows the mean and median WTPatiiedral notisergo payaoneoff donationfor their householtb
reduce the damage caused by climate change, improve the maintenance and conservation of the respective cathedral, anc
reduce the risk of irreparable damage and closure

The mean WTP afon-usersvasbetween 8.27(median £.55 for Lincoh Cathedradnd £.20(median .38 for
York Minster The mean WTP faZanterbury Cathedrabs£3.63(median £.13 and £3.89 (median £.1Q for
Winchester Cathedrahese WTP values include all no respdagbe independent elicitation metlasdEO dsand
excludeno responses to the allocation elicitation method

The proportion 0B p a y me peto W3 Riansivévgaslow (those thadtatel yes or mayb® thein principle
question and weph to express a zero W),metwee 0% and0.%6. This is sugestive that the scenario presented
was valued and realistic, and the range of payment amounts offered was credible and affordable.
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Tabl&-31Cathedral neser mean and median use Willingneseftdgatim@embined allocation and indefietatemethods

Mean £3.63 £3.27 £3.89 £4.20
(standard error) (£0.38) (£0.35) (£0.40) (£0.51)
95% CI low £2.89 £2519) £3.11 £3.19
95% CI high £4.37 £3.96 £4.67 £5.21
Median £1.13 £0.55 £1.10 £1.38
Max £67.5 £57.4 £112.5 £90.0
Zeros (including those not 42.0% 47.5% 41.0% 41.5%

WTP in principle)

Payment card zeros (among

respondent who state that 1.8% 0.4% 1.5% 1.0%

they are WTP in principle)
Notes: All summary VBERistics calculated as combination of allocation and independent WTP. Allocation WTP values are calculated fron
WTP as the midpoint interval between the selected payment amount in the payment card and theneextoai¢trast peS0dride)on the pay
Al'l ocation WTP statistics calculated with $theanidpomtinteevdl betweeat i o n
the selected payment amount in the payment card and the naxhkighgsteaspanséexcept £0 bids). Sample weightedd®r cathedral non
weights.

We provide separate WTP results for those who answered the allocation question and those who independently valued
the cathedrafgain, we see that those who were askabbtate part of the donation they had provided for the historic

city had higher WTP on average, and that the low WTP values for those who answered the independent donation
question was driven by high proportioE@foded values froresponses by thorset willing to payn principleto

preserve the city.

Tabl&-32 Cathedrabruser mean and mediafillirsgness to (eeffdonationllocation elicitation method only

Mean £5.88 £6.20 £6.19 £7.21
(standard error) (£0.58) (£0.56) (£0.56) (£0.84)
95% Cl low £4.73 £5.09 £5.10 2551
95% ClI high £7.03 £7.31 £7.29 £8.86
Median £3.08 £4.28 £4.07 £4.51
Max £67.5 £57.4 £45.4 £90.0
Zeros (including those not 0.0% 0.3% 0.7% 0.9%

WTP in principle)

Payment card zeros (among
respondent who state that 0.0% 0.3% 0.7% 0.9%
they are WTP in principle)
AllocatioW TP values are calcfratethe city Wasthe midpoint interval between the selected paymemaniaantiandempext

highest response on the payment card (eAdieped0mbMERt at i st i ¢ s alechtignintipdetca@ssing)ieighted by No 6 a't
cathedral agser weights.

Table-33Cathedral naser mean and median use Willingnessffapagt{ong Independent payment elicitation method only

Mean £1.02 £0.40 £0.95 £0.44
(standard error) (£0.39) (£0.13) (£0.42) (£0.19)
95% Cl low £0.26 £0.14 £0.12 £0.07
95% Cl high £1.79 £0.66 £1.78 £0.81

THE ECONOMIC VALUE OF HERITAGE: ABENEFIT TRANSFER B¥WbB OCTOBER 2018 66



nesta § METRICA

Median £0.00 £0.00 £0.00 £0.00
Max £32.5 £22.5 £112.5 £11.0
Zeros (including those not 90.8% 93.8% 92.5% 92.3%

WTP in principle)

Payment card zeros (among
respondent who state that 3.8% 0.4% 2.7% 1.2%
they are W TP in principle)

Independ®ViT P values are calculated as the midpoint interval between the selected payment amount in thesppaaspenseand and the next hi
the payment card (except £0 bids). Summary statisti¢s lcalculatedw usi on of O6Nod at payment princ
user weights.

3.4.4 Validity testing: WTP determinants

Wecheckedhe theoretical validity of our results by testing if catimedrals e r s 6 adN&oR dofaticson belalf

of their household to reduce the damage caused by climate change, improve the maintenance and conservation of the
cathedral, and reduce the risk of irreparable damage and closure of tHadagdowgated with sediemographic,

and behavioural drattitudinal factors that are expected to drive W@&in, we includiecontrok for those who

allocated part of their city WTP value to the cathedral, to account for differences in WTP associated with the difference
in elicitation method between thosewahocated part of their positive value given for the city WTP question, and those
thatdid not give a positive value for the historic city WTP question and therefore answered an independent cathedral
WTP questionWe note that given the small numbehosé willing to pay in principle, and the impact this has on

sample size, the statistical power of validity testing using regression analysis on the cattedsahmma will be

limited.

Our choice of independent variables falbthose used for ginonusers.

Table3-34shows the results foathedrahon-usersVTP in terms of their willingness to pagonationcontrolling for

a range of factofagainincluding their mode of elicitation, whether agatilon of the original amount yhegreed to

pay to preserve the historic city, or as an independent standalone payment for the cathedral only (for those who had not
positive WTP for the historic city))

Tabl&-34Factors associated with catiresieas WTP, asredffdonation to preserve the cathedral

Canterbury Lincoln Winchester York Pooled

Cathedral Cathedral Cathedral Minster

cathedral
regression

Dummy for cathedral elicitation

method: 1=Allocat ion of city WTP; 1.313*** 1.465*** 1.453*** 1.482*** 1.426***
O=Independent cathedral WTP

Female -0.015 -0.048 0.060 0.125 0.024
Log age, using age midpoint 0.208* 0.065 -0.047 0.122 0.112**
Log income, using income 0.169% 0.063 0.093 0.152* 0.121 %%
midpoints)

Degree and above -0.134 -0.026 0.032 0.148 0.015
With dependent children -0.069 0.031 -0.127 0.253* 0.011
Member of heritage, conservation 0.229*%* 0.030 0.084 0.249** 0.148***

or environmental organisation

Familiarity with cathedral
informat ion (very or extremely -0.010 0.327 0.177 0.098 0.112

familiar)

Agree to ‘There are more important
things to spend money on than -0.294*** -0.143** -0.108 0.122 -0.123**
preserving heritag
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Constant -2.154*** -0.670 -0.588 -2.076%** -1.476%**
Observati ons 392 382 392 343 1509
Adjusted R2 0.495 0.578 0.511 0.590 0.537

Notes: *** significance at <1%; ** significance at <5%; * significance at <10%. Reference group: Adligertierwbite;fale; for B

education Degree and above refficadlbgealnder Degree; for Dependent children ref = no children; for Familiar with city information:
Very/Extremely ref = not &t mbderately familiar. Sample restricted to residents in England aged 16 and over. Gross annual household inc
averagieomputed using the midpoints of the income aMdeagentaticfponiasdom differencedsnahimfiormation (use of male vs female
voicejleteroskedastioltyst standard errors. All VIF scores <2 in pool&esgmedsital(8across all cathedralsepsvho had given

a positive value for the historic city indicateddltiztbeyngigreference for allocation of that value to the cathedral(fuetteecoded as missing
sensitivity analysis of these regspuitehis Anite8. Regression models signfida.00&t

Table3-34 showswvhether WTP is associated with theoretically consistent drivers of value in ways that accord with
prior expectations and previous findings from the litefadlmethe bestfit pooled regressio gble3-34, last column)
income is significantly and positively associatetbgMfTP.In the cathedrdevel modelsncome is only significantly
associated with WTP in two cases (Canterbury and York).

Familiarity with information about the catheidnabt significanthassociated with mean WTP

We find a significapositiveassociation betwebringamember of heitage, conservation or environmental
organisatioand mean WTP itwo cathedrakevel models (Canterbury and York) arndérpooled model

Agreement with the statement that ' There are more i mpol
significantly negatively associated ghVTP in two cathedral models (Canterbury and Lirexdiihe pooled

model. This is the direction that we would expect the variable to interact with WTP, given that it is phrased in a negative
way in relation touttural value.

Againthere isa strong and statistically significant association between mean WTP and elicitation methods, with
respondents who answer the independent standalone payment for the cathedral only stating higher WTP values on
average, compartmthose who allocated part of the overall city WA outlined irBectiorB8.3.5the allocation

method leads to information loss within our regression models, where the elicitation method dumhayglrives
amountof the explanatory power of the cathedral WTP regression.

Sensitivity testing of follow up certainty questions is reported inGA\arieests of model fit (Adjusted)Rre high

again for cathedral naisersrandgng between 80 and 059for the individuatathedral nosermodels, and B4 for

the pooled regression (perfect model fit would be measured’a3ie@e measures of model fit are therefore
acceptable, considering that WTP is likely irtflaenced by unobserved factors for which we do not have data, and
which cannot therefore be included in the mod&isiote that the improved model fit found for cathedral user
regression@ompared to the city user regressimag) be due to the allticm dummy being such a strong predictor of
WTP.

In Annex6.8 we perform sensitivity analysis to explore how cathedral WTP results would have differed if we had taken
a stricter interpretation and assumednhiatisersvho were not willing to allocate actually had a zero value for the
preservation of the cathedral.

Overall, we see that all WTP values decrease slightly under sensitivity analysis (with cathedral allocation=No coded as £0
instead of missing). Thenge of meanon-useWTP values across the four cathedrals becomes lower, ranging between

113Bateman et al. 2002

114Some respondents (n83 across all cathedral amery who had given a positive value for the historic city

indicated that they ditbt have any preference fdlocation of that value to the cathedral. These individuals were

coded as missing, because we cannot state for certain whether they have a specific positive value for the cathedral.
115for instance, the Natural History Museum (R2=0.19) and Tate Lig@ool (R2=0.08.15); seBakhshi et al. 2015
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£3.07 to £3.91compared to a WTP rangeBt27to £4.20in Table3-31 This is explained by the increased proportion
of zero responsem¢luding those not willing to pay in principl8)§%650.8% compared to 41.8%8.5%.

nesta §

Overall the goodness of fit of the cathedral WTP regression models decreases compared to the origifiabieodels in

3-34. This fits our hymthesis that those individuals who state they do not wish to allocate their city WTP are less

uniform and less predictable. Validity testing is unaffected, with the statistical significance of the factors hssociated wit
WTP consistent between the annaekthe main report. This provides supporting evidence that the inclusion/exclusion

of these respondents does not significantly change the

A comparison of transfer errors shows that the maximum observed treorséeress all three methods (r2618%6)
still falls below the 40% threshold for transfer errors suggested in the literature. The simple unit transfer still performs
best overall.

Consequently, we are satisfied that the choice of coding Allocatiommissiag in theathedral nonuse WTP

analysisvas appropriate, given that incomplete information we had about these individuals, and this is supported by
sensitivity analysis showing that mean WTP does not increase greatly with their exclusiomdmesthaf gmdel

fit decreases when these individuals are coded as £0 i 8nnex

3.4.5 Summary: Cathedrahon-usernon-use-value analysis

The mean WTP afathedral noisersvasbetween 8.27and £}.20across theolur cathedralsThis accor@ with
theoretical expectations, being positively and significantly associattitLidéh to culturgvithin the pooled
cathedrahon-userregression model

As stated in Secti@?3.6 we excludgthose individuals who were not willing in principle to allocate part of their
historic city donredgponsesodet as misding). This bptioa Was enbsen ad theoniost
appropriate approach to avoid either over orrestimation of cathedral WT{$te detailed sensitivity analysis in
Annex6.8.2.

Validity tests indicate that the signs of the coefficients associated with cathedral WTP results broadly conform to
expectations, being positivetyd significantly associated with priorities for public spending and past usage of the
cathedral under study (in one case study and the pooled rggression

In terms of the applicability of these models for subsequent transfer testing id Seetioote thahcome is
significantly associated with WTP in only two cathemraiser models, which reduces the confidence around the
cathedrahonruser WTP samplagile the improved model fit found for cathedoalmser regressions, similarly to the
cathedral user regressions, may be due to the allocation dummy being a strong predictor of WTP.

3.5Discussion of use and noruse-values

Table3-35summarises the main results faamstudy of the four cities and cathedrals: Canterbury (Canterbury
Cathedral), Lincoln (Lincoln Cathedral), Winchester (Winchester Cathedral) and York (York Minster). Care must be
taken when using and interpreting the range of values estimated.

Use andhonuse valus measured as a WTP persorof aoneoff donation toreduce the damage caused by climate
change, improve the maintenance and conservation of the cathedral, and reduce the risk of irreparable damage and
closure of the buildingsers andon-userof the cities and cathedrals are weighted thginger and nenser

weights outlined in Secti6r2to ensure accurate representation of the target popiégi@xclude nEl outlier

responses whog@WTP values of £2 or more
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We interpret thvalus as a user nonusevalue, but there could be some-nsa elements withinetlusevalueand
vice versaWe note the conceptual and practical difficulties of separating direct useuaad/alue amg visitorg16
We cannot, therefore, exclude the possibility that use values capture some elemes edhlnenand vice versa.

Tabl&-35Summary of use angsedillingness to Pay values

Mean £9.74 £9.64 £9.96 £9.18
(standard error) (£1.@) (119 (£1.3) (£0.89)
Median £5.90 £5.9 £5.9 £5.5
City non -user WTP or Non-use value Canterbury Lincoln Winchester York
Mean £5.32 £5.96 £5.97 £7.30
(standard error) (£0.61) (£0.®) (£059 (£1.1)
Median £125 £125 £4.9 £125
Canterbury Lincoln Winchester York
Cathedral user WTP or Use value Cathedral Cathedral Cathedral Minster
Mean £7.00 £8.05 £7.98 £6.66
(standard error) (£076) (109 (E148) (£108)
Median £3.D £3.3 £366 £2.81
Cathedral non -user WTP or Non-use value Calrieliauy Lincoln Winchester MULS
Cathedral Cathedral Cathedral Minster
Mean £3.63 £3.27 £3.89 £4.20
(standard error) (£038 (£0.3) (£0.D) (£0.51)
Median £1.13 £0.55 £1.10 £138

Sample weighted. All WTP values are calculated as the midpoint interval between the selected peyarshtlzanoexithigtiespayment ca
response on the payment card (except for £0).

The results focity userWTP valuesare wihin the range of expected valie note, howevehat they are not

much larger than those obtaifi@dprevious C\studes of individual cultural institutiafier examplethe Natural

History Museum, where the mean WTP for an entrance f&6.8/&snay suggest limited proportionality of WTP (i.e.,
that people are not fully considering the scope of the heritage good beind@ kieduedy. lead to an underestimation
of the value of the historic character of the city as a whole.

The results fonon-userWTP an annual donation are also plausible and within the range we would expeuasésr non
donations. The neunse values are also lower than the range of use values, which accords with expectations that users
hold higher values for a good or service nibarusersl’In terms of comparisons with rase valuesom other

heritage sites in the UK, the agse valuessématedor historic citieare lower than the estimated user WTP for
Stonehenge World Heritage Site in our earlier study (£14.4djudahblyahis is to be expected given the prominent

status that Stonehenge has in the eyes of the public.

Overall, for the city user modetsonometric testend tosupport the theoretical validity of the resultdog&VTP
increases with income andhwiositive attitudes to culturemost of the cigjevel models and the pooled motikée
city nonuser and cathedral models are less consistent with relation to the association between income and WTP, with

116Bakhshi et al. 2015
117Bateman et al. 2002
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income insignificant in two of the four citytfeedrallevel models. Note that we run validity testing on log WTP to
account for outliers with higher WTP values and to better detect variation in the smaller WTP values

The validity tests on WTP areerallconsistent with theoretical expectationsglshinenin partby indicators of
culturalengagement and income. However, although income is significant in all four pooled regresside naidels,
significant irsomecity/cathedralevel modelsviodel fit in the historic city models (both userrarduser)is relatively

low, which raises issues abouggh@icability of the function transfer approach forusmvalues in subsequent

transfer testing in SectidnHowever, we note that the low stastpower of some of the city regressions may be

driven by small sample of respondents who were willing to pay, and the high proportion (around 30%) who were not
willing to pay in principle. Further, the variation of income levels in our individual camipel®w.

Model fit in the cathedral regressions are stronger, but the association between income and WTP is significant in fewer

of the cathedrdével modeldn addition, darge amount dhe difference in WTRB associated with the different

cathedal elicitation methods (allocation and independent paywignt)must be taken into account when using the

valuesThere is also some loss of information and sample from the cathedral regressions made necessary by the

dropping of individuals who did rsitite a preference for the allocation of theitesil donatiorOn balance, this is
considered the most appropriate way to deal with the |
response option when faced with the allocatipririniple questiofas outlined in sensitivity analysis, ABrgx

This sectiompplies antessthe three benefit transf@T) methods introduced in Sect@& That the mean WTP

values reported in Sect®are broadly similar across the four cities or cathedrals is encouraging in terms of their

possible transferability between sitbis section investigatee \alidity of these benefit transfer methods in further

detail. The purpose of this analysis is to evaluate the scope for transferring average WTP values reported in this study to
other historic cities and/or cathedrals in England.

The \alidity tests asseshether the estimated WTP values are transferable between study and policy sites both in terms
of the extent of transfer error incurrbdt also in terms of the statistical significance of the difference between actual
and predicted mean WTP (accordintpéarelevant test among those outlinéichlnie2-2).

All benefit transfer calculations and tesésrelevant weighits city users, city neusers, cathedral users and cathed
non-usersas described Betion 3.

4.1Historic cities use WTP

Table4-1 shows how the simple unit benefit transfer can be applise valueis each of the four cities. In every

column one of the citiés seletedas a policy site and the remaining three aigdseateds pooled study sites.

Comparing the observed mean WTPs for each policy site with the corresponding BT pshdigdoms well the

simple unit benefit transfer method would have workgglied to that policy site. In particular, the greater the %
difference between the BT prediction and the observed mean WTP at a given policy site, the greater the transfer error.

The results show that transfer errors (T&)elow overallwith the large errorsobservedor York (|[TE|=7%) and
Wincheste(|TE|= 5%)and thesmallest errors obseried Canterbury|TE|= 2%)andLincoln(|]TE|= 0%). The
mean difference between observed and predicted WTP (see hypotheabld2-2) wasnot significant in any of the
cities.

In sum, athesimple unit transfer errors vary betw®@érand 7%they are allafely within what is considered to be an
acceptable range (see Seti6rg.

Tablel-1 Historic city users WTP: Simple unit transfer errors in relative (%) and absolute (£) terms
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sy s ooy | (SO [ Cantrt. | Comern, | Cantrary
corre sponding to the policy site in column header York ! York ! York ! Winches:[er
Policy site: Observed mean WTP £9.74 £9.64 £9.96 £9.18

BT prediction: Pooled mean WTP from stud y sites £9.59 £9.63 £9.52 £9.78
Difference (absolute £) £-0.15 £-0.01 £-0.45 £0.61
Transfer error -1.5% -0.1% -4.5% 6.6%
t-test: Difference significant at 5% level? No No No No

Note: Transfer error is calculated aEcpratiogtavith “Y0 given iBquatios.

Table4-2 shows that the adjusted unit transfer appreacts to a decrease in transfer errors for theatiaswhere

the simple uniransfer errors were largest (York and Winchds$tevever,n thetwo remainingites(Canterbury and
Lincoln)transfer errorgicrease as the income adjustmeatshoos the observeanean WTRfor examplein the case
of Canterbury the simplmit BT prediction was slightly below the observed méesreas adjustitige predictiorup

by the income ratio of 1.2 bringsubstantially above the observed m&aigincrease in transfer erromuldbe due
to an imbalance in tliecome of the city useanple compared to nationatomedistribution

Overall, he range of transfer errors using the adjusted unit transfer approach fallO%etwdecase of Winchester
and15% in the case @anterburywhichremainsvithin what is considered an acceptedohge. The mean difference
between observed and predicted WTP (see hypothesiSatiPeiz12) is again not significant in any of the cities.

Tablel-2 Historicity users WTP: Adjusted unit transfer errors in relative (%) and absolute (£) terms

) ) L Lincoln, Canterbury, | Canterbury, | Canterbury,
Study sites on which BT prediction is based, Winchester,  Winchester Lincoln Lincoln
corresponding to the policy site in column header ! ’ ! . '
York York York Winchester
I S S S N
Policy site: Mean income £41,697 £34,407 £38,426 £34,529
Pooled study sites: Mean income £35,781 £38,233 £36,870 £38,150

Income ratio (Policy in  come / Study income)

Policy site: Observed mean WTP £9.74 £9.64 £9.96 £9.18
BT prediction: Pooled mean WTP from study sites,

adjusted by income ratio £11.18 £8.66 £9.92 £8.85
Difference (absolute £) £1.43 £-0.97 £-0.04 £-0.32
Transfer error 14.7% -10.1% -0.4% -3.5%
t-test: Difference significant at 5% level? No No No No

Note: Transfer error is calculated aEcpratiog twith & "Y0 given lBouatior.

Finally, weshow the results frothe function transfer approa®ote that due to issuesmdor model fit(explained
below) we present function transfer as an illustrative examigl

Usuallythe researcher selects a smaller set of explanatory variables than those presented in the WTP regression models

of Table3-8, opting for variables that are easily available at each site. Hpte,psled WTP modéfi usedvith .
only demographiand locatiovariables as regress@ise model retains the ldggansformatiorx ¢ YO 1 T d@"YO
p applied in Sectid):
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Equatiod

AOYO| T & P )

=
1

where® i is alog variable calculated from the+maihts of income categories @nd i is the log of

geodesic distance fr om thates bging valdeel (poitd-pointgistante@dtioeerow flies,t he c i |
in kilometres). Agef suvey respondentgasnot included in the reduced modeit asasfound to be insignificant in

the pooled regression. The simple WTP magetestimated by ordinary least squares, with robust standard errors.

Regression results are presenté&dlited-3. Unsurprisingly, the explanatory power of the reduced regressions is lower

than the explanatory power of the fisegressions ihable3-8, given the absence of behaxaband attitudinal

determinants. However, the use of reduced regression covariates composed of only those variables which are applicable
to all sites is recommended to avoid the problems eparameterisatigioverfitting) which can lead to increased

transfer errors in the transfer function appréd¢turthermoreattitudinal and behavioural variabAé not be readily

availabléo policymakera/ho will want to apply benefit transfer in the fytwighout bespoke data collection

Tablel-3 Historic city users: Reduced WTP regressions for value transfer (OLS, robust standard errors)

Study sites on which BT ) Canterbury,
function is estimated, Lincoln, Canterbury, Canterbury, Canterbury, Lincoln,
corresponding to th e Winchester, Winchester, Lincoln, Lincoln, .

policy site in column York York York Winchester Winchester,
header York

Log income, using 0.208** 0.328*** 0.263*** 0.254*** 0264***
income midpoints ’ ’ ’ ’

Distance 1o allocated -0.001 -0.001* -0.001 -0.001* -0.001*
cathedral (in km)

Constant -0.450 -1.640%* -1.004 -0.902 -1.008
Observations 1109 1133 1123 1033 1466
Adjusted R -squared 0.014 0.043 0.025 0.028 0.027

Notes: *** significance at €l18ignificance at <5%; * significance at <10%. Sample restricted to residents in England aged 16 and over. Sa
weighted by city user weights. Heterosestastigeitdard errors. Differences in model sample size due to |otiegrsaoinissm mefsitgerva
data for model covaRatgessinondalignificant@t0.005.

Table4-4 shows the mean predicted WTBEsed on fitting the regression modE&lguation9 with the coefficients
estimated abov&he function transfer errors reported able4-4 varybetweera low 0f1% in the case ofork anda
high of B% in the case dfincoln This error rangagairfallsbelowthe threshold proposed in tliterature The mean
difference between observed and predicted WTP (see hypotheJialh®if) isnot significant inmy of the cities.

Despite the relatively ldvansfererrors thereliability o WTP predictionbased oithefunction transfer approach
should be treated cautioudllge low explanatory powafrthereduced WTP regressions for value tragrasfeneasured
by the low adjusted R squaredans thahese regesionsarenot successful at predictitige individuaWTP values
Theaddition of log distance as a covariaksamot significant isomemodels (for instance, Canterbury and
Winchester). Therefore, ttelucedransfererrors of thdunctionapproache.g. TE=3% for Canterburyas opposed
to adjusted unit valuensfer (TEA 5% for Canterburymay be due tchanceaather than improved transferability.

Forthe most accurafgedictionbased orEquation9, individuatlevel datan the characteristicstok policy site users
is required, which is not likédybe available in practitie on the other hanaynlyaverage values of the policy site
userscharacteristics were entered intoMid° transfer functiorthe expected prediction error would likely be larger.

118Bateman et al. 2011
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Due to convexity (nelinearity) of the exponential transformatibe resulting prediction woulé a biased estimate
(underestimat®f the mean WTP for the policy site

Tablel-4 Historic city users WTP: Pooled function transfer errors in relative (%) and absolute (£) terms

, _ o _ Lincoln, | Canterbury, Canterbury, Canterbury,
Study sites on which BT prediction is based, corresponding

o the policy site in co  lumn header Winchester, Winchester, Lincoln, Lincoln,
poley York York York Winchester

Policy site: Observed mean WTP £9.83 £9.68 £10.11 £9.18

BT prediction: Applying value transfer function

coefficients from pooled  study sites to mean policy site £10.10 £10.95 £10.95 £9.05

characteristics

Difference (absolute £) £0.26 £1.26 £0.84 £-0.13

Transfer error 2.7% 13.1% 8.3% -1.4%

t-test: Difference significant at 5% level? No No No No

Note: Transfer error is calaatatetiingiguatioB, withio "YO given taquatiod with regressoExjuatios replaced by thos&freation

9. Note thahean WTP for eachvidligiffer slightly to values presertted &attierreduced set of control variables and resulting model sample siz
Due to missing data, the values presented in this table are calculated only for respondenBegsedsmtbded sidedioagrtession.

p<0.005.

4.1.1 Transfer errors summary. Historic cies use WTP

The results ifable4-5 showthat transferring historic city use values from pooled study sites to potential policy sites
can beperformed with relatively low transfer errors.

A comparison of transfer err@sross all three bengfansfemethodshows thathe maximum observed transfer
error (15%) falls below the 40% threshold for transfer errors suggested in the lteEmateetio.6.3. Thesimple
unittransfer method performs best overall, with the lowest mean transf@&28tijoar{d the lowest maximum transfer
error 6.6%). Theadjusted unit transfer approach yields isfigigher transfer errqgralthough still within an acceptable
range Statistical tests of difference between observed and predicted WTP are not significant for eitlvemiofethod
adds confidence in the applicability of these values to simple and adjustnsfer

Transfer errors for the function transfer approacimaaimilar range the adjusted unit transfer approadgth the
maximum transfer err¢t3%) alsofallingbelowthe acceptethresholdof 40%.Statistical tests of difference betwe
observed and predicted WTP are not signifidamieverthe regressiomodelsused in the function transfer approach
have low explanatory power

Tablel-5 Benefit transfer errordHEjoric city wsduessummary

i) Simple pooled unit transfer 1.5% 0.1% 4.5% 6.6% 3.2% 6.6%
i) Adjusted for income 14.7% 10.1% 0.4% 3.5% 7.2% 14.7%
iii) Pooled Function transfer 2.7% 13.1% 8.3% 1.4% 6.4% 13.1%

Note: we removed signs on transfer errors as they are not relevant to the final results.
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Based on these findings, we recommend that policymakers choose which transfer approach to apply depending on data
availability and contextual factors, as outlined belo

1 Smple pooled unit transfer Suitable for transferring use WTP values from the four cities we
study to policy sites which are sufficiently similar in city characteristics and city user demographics.
This method producdehe lowest transfer errarsourexampleand has the additional benefit of
requiring less data than the adjusted and function transfer approaches.

1 Adjusted pooled unit transfer Thismethodproducesacceptablé&ransfer errorsalthoughn
some casasmaynot improvethe precision of WP predictionselative to the simple transfer
approach.

91 Function transfer. We find that significant factors in the benefit function of use WTP values are
the income of visitors and the distance visitors are willing to li@aweler other factors are
aso likely to be at playhis approach should be treated wihtiondue tothelow explanatory
power of the functional modelhis may be due to the low variation of income levels in our city
user sample (composed of city residents and visherg)eraction between age, income and
WTP within these samples, and the small sample of respondents who were definitely willing to
pay to preserve the historic character of the Aldp, we note the significant input data
requirements of the function tregrsBipproachAs a resultwe do not recommerntiat our
estimated functiofor transferring use values appliedo other historic citiegiven thasample
sizes are too smallachieveadequatexplanatory powén our models

4.2Historic city non-use WTP

Table4-6 shows how the simple unit benefit transfer can be appfied-tice valueis each of the four cities. In every
columnacity is selecteds a policy site and the remaipogledthree citiesra treatd e astudy site. By comparing

the observed mean WTPs for each policy site with the corresponding BT predictiossaveveavell the simple

unit benefit transfer method would have worked if applied to that policy site. In particular, the geratnttye

difference between the BT prediction and the observed mean WTP at a given policy site, the greater the transfer error.

The results show that the transfer errors (THparto medium overall, with the largest ewbserved for York and
Canterlry (|TE[=21%) and thesmallest errors are observed for Winchester and Lincoln (|]TE|=4%). The mean
difference between observed and predicted WTP (see hypothedialttd2if) is not significant in any of thaest

In sum,as thesimple unit transfer errors vary between 4% andtBé&¢areslightly larger thahe historic city use
WTP transfeerrorsbut remain within what is considered to be an acceptable range (se2.68ction

Tablel-6 Historic city aassers WTP: Simple unit transfer errors in relative (%) and absolute (£) terms

Study sites on which BT prediction is based, W%:::;ﬁgg{ or \C/:Val.: (t:?]?sutg’ Ciil’;]t((:acl’)?nu Y Cﬁmscr)?nu r:
corresponding to the policy site in column header York ! York ! York ! Winches’ter
Policy site: Observed mean WTP £5.32 £5.96 £5.97 £7.30

BT prediction: Pooled mean ~ WTP from study sites £6.41 £6.20 £6.19 £5.75
Difference (absolute £) £1.09 £0.24 £0.23 £-1.56
Transfer error 20.5% 4.0% 3.9% -21.4%
t-test: Difference significant at 5% level? No No No No

Note: Transfer error is calculated aEcpratiog;tovith® “Y0 given Bquatios.

Table4-7 shows that the adjusted unit transfer approach leads to a decrease in trapsfgrietie case of
Canterburywhilefor the remaining three cities transfer errors increase .dgbtigll, he range of transfer errors

using the adjusted unit transfer approach falls beei@rthe case dafincolnand27®%6 in the case of York, which
remainsvithin what is considered to beacceptable rangéork has the highest mean WTP which is why the transfer
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error is negative for York, but positive for all other sites (as the pooled value there includes the high Wuek value).
mean difference between observed and predicted WTRp@tesis H2 ifable2-2) is again not significant in any of
the cities.

Tablel-7 Historic cibprusers WTP: Adjusted unit transfer errors in relativéutéj@rerabso

_ _ o Lincoln, Canterbury, | Canterbury, | Canterbury,
Study sites on which BT prediction is based, Winchester Winchester Lincoln Lincoln
corresponding to the policy site in column header ! ' ! . ’
York York York Winchester
L O S N
Policy site: Mean income £30,237 £32,071 £32,781 £29,534
Pooled study sites: Mean income £31,445 £30,820 £30,614 £31,673

Income ratio (Policy income / Study income)

Policy site: Observed mean WTP £5.32 £5.96 £5.97 £7.30
BT_ prediction: Pooled mean WTP from study sites, £6.16 £6.45 6 G £5.36
adjusted by income ratio

Difference (absolute £) £0.84 £0.49 £0.66 £-1.94
Transfer error 15.8% 8.3% 11.1% -26.6%
t-test: Difference si gnificant at 5% level? No No No No

Note: Transfer error is calculated aEcpratiogtaitho “Y0 given lBouatior.

Finally, we consider the function transfer appréadiefore,due to issues of low model fit we present function
transfer as an illustrative example only.

As benefits transfer using a function approach depends on the existence of comparable explanatoryeziables
site asmaller set of explanatorariables than those presented in the WTP regression mddbéle®i5are typically
usedWe usedhe sam@ooled WTP modelpecifiedn Equation9 to test WTP for ¢y nortusersThe simple WTP
modelsvereestimated by ordinary least squares, with robust standard errors.

Regression results are presentédlited-8. As would be expectéide explanatory power of the reduagtessions is
lower than the explanatory power of the-fietgressions ifable3-15due tothe absence of behavioural and
attitudinal determinantdowever, the use of reduced regression covariates compmsgdlaise variables which are
applicable to all sites is recommended to avoid the problemsdraveeterisation which can lead to increased
transfer errors in the transfer function appré#ch.

Tablel-8 Historic city amers: Reduced WTP regressions for value transfer (OLS, robust standard errors)

Study sites on which BT . Canterbury,
function is estimated, Lincoln, Canterbury, Canterbury, Canterbury, Lincoln,
corresponding to the Winchester, Winchester, Lincoln, Lincoln, Winchester
policy site in column York York York Winchester '
header York

119Bateman et al. 2011
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Log income, using 0.164** 0.124 0.217*** 0.148** 0.164**
income midpoints ’ ’ ’ ’ ’
Distance to allocate d -0.001* -0.001 -0.000 -0.001%+* -0.001*
cathedral (in km) ’ ’ ’ ’ ’
Constant -0.263 0.121 -0.924 -0.101 -0.303
Observations 913 926 902 997 1246
Adjusted R -squared 0.013 0.009 0.017 0.017 0.014

Notes: *** significance at <1%,; ** significance at <B#ce atgrlid®o. Sample restricted to residents in England aged 16 and over. Sample
weighted byrmityiser weighisteroskedastioltyst standard errors. Differences in model sample size due to lower omission of observations (
missing data fatehcovariaBsgression model significBraGa.

The function transfer errors reported @ble4-9 vary betweea low 0f0% in the case dfincolnanda high of35% in
the case ofork. This error rangelfa below the threshold proposed inlitezature althougtthe maximum erras
close tahethreshold valuerhe mean difference between observed and predicted WTP (see hypoth&aisléi3 in
2-2) is not signi@iantin all cities exceptork (p=0.03) where the transfer error is also highest

Despite the fativelylow transfer errors, the reliability of WTP predictions based on the function transfer approach
should be treated cautioudizeverylow explanatgrpower of the reduced WTP regressions for value transfer, as
measured by the low adjusted R squacedhore than 2%)Jneans that these regressions are unsuccessful at predicting
the individual WTP valud$owever, a our benefit transfer prediction isagerage of these individual values, the

individual prediction errors cancel out in the averaging process, which is why the reported transfer errors are relatively
small.

Tablel-9 Historic city assers WTPDoled function transfer errors in relative (%) and absolute (£) terms

_ _ o _ Lincoln, | Canterbury, Canterbury, Canterbury,
Study sites on which BT prediction is based, corresponding

1o the policy site in column header Winchester, Winchester, Lincoln, Lincoln,
poley York York York Winchester

Policy site: Observed mean WTP £5.38 £6.34 £6.27 £7.76

BT prediction: Applying value transfer function

coefficients from pooled study sites to mean policy site £6.17 £6.35 £6.03 £5.06

characteristics

Difference (absolute £) £0.79 £0.01 £-0.24 £-2.70

Transfer error 14.6% 0.2% -3.8% -34.8%

t-test: Difference significant at 5% level? No No No Yes

Note: Transfer error is calculated aEcpratiogteith o Y0 given l§quatiod, with regressoEsjiratiod replaced by those from

Equatiod. Note that mean WTP for eaiti differ slightly to values presented earlier due to the reduced set of control variables and resulting
sample sibrie to missing data, the values presented in this table are calculated only for respondenfegseisimtoeglooled regression.
significantat0.005.

4.2.1 Transfer errors summary. Historic cities norise WTP

Table4-10summarises the results for the transfer errors of the historic citiesen@iuel he resultindicate that
transferring historic city nemse values from pooled study sites to potential policy sites can be performed with relatively
low transfer errors.

Thecomparison of transfer errors betweersttmple and adjusted utndnsfer approachelows that thenaximum
observed transfer error acrtssse two method&79%9 falls below the 40% threshold for transfer errors suggested in
the literature (see Sectif.3. The maximum transfer error is higher for cityusmnghan city userd5%, recall
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Sectiord.1.), which may reflect the fact that city users are a more homogenous group (they have all experienced the
city) and their value should be linked to that exper@pamntrast thegeneral population narser values may vary

more widely depending on the personal preferences of individuals forheuitagaThe simple unit transfer method
performs best overall, with the lowest mean transfer 8%y £hd the lowestaximum transfer error (21%).

Statistical tests of difference between observed and predicted WTP are not significant for either method, which adds
confidence in the applicability of these values to simple and adjusted unit transfer.

Transfer errors for thieinction transfer approach are in a similar range to the adjusted unit transfer approach, with the
maximum transfer errd5%6) still remainindpelow the accepted threshold of 48%tistical tests of difference

between observed and predicted WTP ariicigtin one case within the function transfer tests, which gives lower
confidence on the applicabilityfafiction transfer for the city narser values elicited in this stigBcause of this, as

well as the low explanatory power ofrggessiomodels used in the function transfer approach, we do not

recommend application of the function approach to trénisferic city noruse value® policy sites.

Tablel-10Benefit transfer error(HE)oic city narse valuesimmary

i) Simple pooled unit transfer 20.5% 4.0% 3.9% 21.4% 12.5% 21.4%
i) Adjusted for income 15.8% 8.3% 11.1% 26.6% 15.5% 26.6%
iii) Pooled Function transfer 14.6% 0.2% 3.8% 34.8% 13.4% 34.8%

Notewe removed signs on transfer errors as they are not relevant to the final results.

Based on these findings, we recommend that policymplyestherthe simpleor adjustedinit transfer method for
city nonuser populations

9 Smple pooled unit transfer method Suitable for transferrimpn-use WTP values from the
four cities we study to policy sites which are sufficiently similar in city characteristics and city user
demographic3.his method produced the lowest transfer&foy city norusers.

1 Adjusted pooled unit transfer:This method produces acceptable transfer errors, although in
some cases it may not improve the precision of WTP predictions relative to the simple transfer
approach.

1 Function transfer: We find that theonly significant factor in the benefit function of-nea
WTP values is the respondéimisome. Howevedue tothe low explanatory power of the
functional modele/e do not recommentiatour estimated functidme appliedor transferring
nortuse value® other historic cities, given tlia explanatory power in our modisiso low.

4.3Cathedraluse WTP

Table4-11shows how the simple unit benefit transfer can be applied to use values in each cdtthedietditvery
columnselect®ne of the athedralas a policy site and tigtite remaining threathedralsis pooled study sites.

Comparing the observed mean WTPs for each policy site with the corresponding BT pafidietiarsstassess how

well the simle unit benefit transfer method would have worked if it were applied to that policy site. In particular, the
greater the % difference between the BT prediction and the observed mean WTP at a given policy site, the greater the
transfer error.

Table4-11showvsthatthetransfer errors (TE) amediumoverall with thelargeserrorobserved folork
(ITE|= 1%%) and the smallestrorobserved foCanterbury|TE|= 8%). The mean difference between observed and
predictedNVTP (see hypothesis H1Tiable2-2) is not significant in any of thetltedrals
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Asthesimple unit transfer errors vary betw@érand13%, theyremainsafelywithin what is considered to be an

acceptable ran¢gece Sectian6.3.

Tablel-11 Cathedrakers WTP: Simple unit transfer errors in relative (%) and absolute (£) terms

) ) o Lincoln, Canterbury, Canterbury, | Canterbury,
Study sites on which BT prediction is based, Winchester,  Winchester Lincoln Lincoln
corresponding to the policy site in column header ! ! ! . ’

York York York Winchester

Policy site: Observed mean WTP £7.00 £8.05 £7.98 £6.66
BT prediction: Pooled mean WTP from study sites £7.56 £7.21 £7.23 £7.67
Difference (absolute £) £0.56 £-0.84 £-0.74 £1.02
Transfer error 8.0% -10.4% -9.3% 15.3%
t-test: Difference significant at 5% level? No No No No

Note: Transfer éza@alculated accordiggatos, witho "Y0 given Bquatios.

Table4-12shows that the adjusted unit transfer approach leads to a decrease in transfeivay@irthfocathedrals
(Yorkand Winchste) and an increase in transfer errors for the two remaining cattt@aingdsbury and Lincoln)
This illustrates theossibility thaif the transfer error in the simple unit transfer approackavsed by fact®other
than incomgthend depending o whether the correlationrisgative or positivieincome adjustmemayeither reduce
or amplifythe underlyingrediction errc

Overall, he range of transfer errors using the adjusted unit transfer approach fallietwdecase of Winchester
and20% in the case @anterburywhichremainsvithin what is considered to be an acceptable range. The mean
difference between observed and predicted WTP (see hypothedialti2if) is again not significaintany of the
cathedrals

Tablel-12 Cathedrakers WTP: Adjusted unit transfer errors in relative (%) and absolute (£) terms

) ) L Lincoln, Canterbury, | Canterbury, | Canterbury,
Study S'tez.on Wh'f]h BTI.pmd.'C“. one baShEd' g Winchester, Winchester Lincoln Lincoln
corresponding to the policy site in column header ! ! ! ; ’
York York York Winchester
T N S S R
Policy site: Mean income £41,288 £35,059 £39,659 £36,53
Pooled study sites: Mean income £37,061 £39,171 £37,619 £38,643

Income ratio (Policy income / Study income)

Policy site: Observed mean WTP £7.00 £8.05 £7.98 £6.66
BT_ predictio_n: Pooled mean WTP from study sites, £8.42 £6.45 £7.63 £7.26
adjusted by income ratio

Difference (absolute £) £1.42 £-1.60 £-0.35 £0.60
Transfer error 20.3% -19.8% -4.4% 9.0%
t-test: Difference significant at 5% level? No No No No

Note: Transfer error is calculated aEcpratiog,tovith® “YO given Bouatior.

Finally, we consider the function transfer appro&ath.that due to issues of low model fit (explained below) we
present function transfer as an illustrative example only.
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Usuallythe researcher selects a smaller set of explanatory variables than those presented in the WTP regression models
of Table3-25 opting for variables that are easily available at edebr sitg. analysise spefieda simple pooled

WTP model withincomeasthe onlyregressofnote that the model retains the-tiamsformatiorir & Y0

1 Td"YO p applied in Sectiod):

Equatiod0

YO | T e R -

where® i Is a log variable calculated fromrmti@points of income categories. Age distance the cathedral
being valued ar®t included in the reduced modaih&y ardound to be insignificant in the pooled regression. The
simple WTP modelgasestimated by ordinary least squares, with retamstard errors.

Regression results are present@dlited-13 Unsurprisingly, the explanatory power of the reduced regressions is lower

than the explanatory power of the Hiksegressions ihable3-25 given the absence of behavioural and attitudinal
determinants. However, the use of reduced regression covariates composed of only those variables which are applicable
to all sites is recommended to avoid the prolémserparameterisation which can lead to increased transfer errors in

the transfer function approaéh.

Tablel-13Cathedrakers: Reduced WTP regressions for value transfer (OLS, robust standard errors)

Another

Policy site Canterbury Lincoln Winchester York comparable

cathedral
Study sites on which BT ) Canterbury,
function is estimated, Lincoln, Canterbury, Canterbury, Carterbury, Lincoln,
corresponding to the Winchester, Winchester, Lincoln, Lincoln, .
policy site in column York York York Winchester Winchester,
header York
Log income, using 0279+ 0.333%** 0.265%** 0.283%** 0.290%**
income midpoints ’ ’ ’ ’ ’
Constant -1.440* -2.029*** -1.308** -1.453** -1.557**
Observations 779 820 803 775 1059
Adjusted R -square d 0.028 0.044 0.027 0.032 0.033

Notes: *** significance at <1%,; ** significance at <5%; * significance at <10%. Sample restricted tbl@sidérigen Bagiphel age

weighted athedraiser weights. Heteroskedssiglitytandarderiifferences in model sample size due to lower omission of observations due 1
missing data for model coRagaéssion model significBr@@ER2 values are lower in the reduced model compared to the full models in Sectio
due to the exatusf the control variable for elicitation method (allocation vs individual).

The function transfer errors reported able4-14varybetweeraminimumof 5% in the case @anterburnanda
maximunof 19% in thecase of.incoln This error range again falls below the threshold proposeditaratere The
mean difference between observed and predicted WTP (see hypotheibld3 2) is not significant iany of the
cathedrals

Despite the relatively low transfer errors, the reliability of WTP predictions based on the function transfer approach
should be treated with cautidie low explanatory power of the reduced WTP regressions for value transfer, as

measured hiye low adjusted R squared, means that these regressions are unsuccessful at predicting the individual WTP
values.

As our benefit transfer prediction is an average of these individual values, the individual prediction errors cancel out in
the averaging peess, which is why the reported transfer errors are relatively small. However, in order to apply this

120Bateman et al. 2011
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averaging process, individeakl data on the characteristics of the policy site users is required, which is not likely to be
available in practice.éfn t he ot her hand, only average values of the
the value transfer function, the expected prediction error pvobkblybe larger. Moreover, the resulting prediction

would be a biased estimate (underagt) of the mean WTP for the policy site due to convexity of the exponential
transformation.

Tablel-14 Cathedrakers WTP: Pooled function transfer errors in relative (%) and absolute (£) terms

) : o ) Lincoln, | Canterbury, Canterbury, Canterbury,
Study sites on which BT prediction is based, corresponding

1 the policy site in column header Winchester, Winchester, Lincoln, Lincoln,
poley York York York Winchester

Policy site: Observed mean WTP £7.06 £8.18 £8.13 £6.74

BT prediction: Applying value transfer function

coefficients from pooled study sites to mean policy site £7.39 £6.67 £7.03 £7.34

characteristics

Difference (absolute £) £0.32 £-1.52 £-1.09 £0.60

Transfer error 4.6% -18.5% -13.4% 8.9%

t-test: Difference significant at 5% level? No No No No

Note: Transfer error is calculated aEcpratiog,tovith® “YO given Bquatioi with regressoEgjimatiob replaced by those from

Equatiod0 Note that mean WTP for eaitl differ slightly to values presented earlier due to the reduced set of control variables and resultir
sample siBrie to missing data, the values presented in this table are calculated only for respondenegsesimioegooled regression.
significant@t0.005.

4.3.1 Transfer errors summaryCathedraluse WTP

The results displayedTiable4-15indicate that transferrimgthedralise values from pooled study sites to potential
policy sitesan be performed with relatively low transfer errors.

A comparison of transfer err@tsows that thenaximum observed transfer error acrosisrabmethods Z0.3%) falls
below the 40% threshold for transfer errors suggested in the literature (se&&8ctiba simple unit transfer
method performs best overall, with the lowest mean transfer eB%) &l the loweshaximum transfer error
(15.3%0). The adjusted unit transfer approach yields higheetrangirs, although still within an acceptable range.
Statistical tests of difference between observed and predicted WTP are not &gmfibanmethod, which adds
confidence in the applicability of these values to simple and adjusted unit transfers

Transfer errors for the function transfer approach are in a similar range to the adjusted unit transfer approach, with the
maximum transfer errat& %%0) also falling below the accepted threshold of 40%. Statistical tests of difference between
observedrad predicted WTP armt significantWe note, however, that ttegressiomodels used in the function

transfer approach have low explanatory power and the relatively low transiieoarrtest result mainly from

averaging across a large numbeowfquality) individudevel predictions. Therefokge do not recommend

application of the function approach to transfer cathedral use values to policy sites

Tablel-15Benefit transfer errorg(TCEhedtuse valuesimmary
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i) Simple pooled unit transfer 80% 104% 9.3% 15.3% 108% 15.3%
i) Adjusted for income 20.3% 19.8% 44% 9.0% 134% 20.3%
iii) Pooled Function transfer 46% 18.5% 13.4% 8.9% 114% 18.5%

Based on these findings, we recommend that policymakersadtiobseansfer approach to apply depending on data
availability and contextual factors, as outlined below.

1 Smple pooled unit transfer method Suitable for transferring use WHRgs from the four
cathedralsve study to policy sites which are sufficiently similathadrakcharacteristics and
cathedraliser demographickhis method produced the lowest transfer errors in our example and
has the additional benefit of requitess data than the adjusted and function transfer approaches.

1 Adjusted pooled unit transferThismethod produces acceptatlg highetransfer errordn
mostcases itloesnot improve the precision of WTP predictions relative to the simple transfer
appoach

1 Transfer of benefit functions We find thathe onlysignificahfactor in the benefit function of
use WTP valueis the income of visitordlowever, wenote a word of caution on the low
explanatory power of thegressiormodelsused Also, we notehe significant input data
requirements of the function transfer approéAsha result, we do not recommehét our
estimated function for transferring use values to other catliedpg$ed in practice given the
low explanatory power in the models.

4. 4Cahedral non-use WTP

Table4-16shows how the simple unit benefit transfer can be appliedts@oalues in each of the foathedralsin
eachcolumn one of theathedralss selectedsthe policy sitevhilethe remaining thremthedralare treateds pooled

study sites. By comparing the observed mean WTPs for each policy site with the corresponding BT predictions we can
assess how well the simple unit benefit transfer method would have worked if itiaette tyailpolicy site. In

particular, the greater thercentagdifference between the BT prediction and the observed mean WTP at a given

policy site, the greater the transfer error.

The results show that the transfer errors (THparto medium ovellawith the largest erroobserved fokincoln
(ITE|= 196)and York (|ITE|=14%), andthe smallest errors are observed for Winchester ([5%)=and Lincoln
(ITE|=4%) . The mean difference between observed and predicted WTP (see hypoth&sislé2i2)nis not
significant in any of thathedra.

In sum,asthesimple unit transfer errors vary between 4% @dtheyarewithin what is considered to be an
acceptable range (see Sei6r3.

Tablel-16 Cathedrabrusers WTP: Simple unit transfer errors in relative (%) and absolute (£) terms

) ) o ) Lincoln, Canterbury,  Canterbury, | Canterbury,
Study sites on which BT prediction is based, Winchester Winchester Lincoln Lincoln
corresponding to the policy site in column header ! ! ! . '
York York York Winchester
Policy site: Observed mean WTP £3.63 £3.27 £3.89 £4.20
BT prediction: Pooled me an WTP from study sites £3.79 £3.9 £3.70 £360
Difference (absolute £) £0.16 £0.63 £-0.19 £-0.0
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Transfer error 44% 19.3% -4 9% -143%

t-test: Difference significant at 5% level? No No No No
Note: Transfer error is calculated aEcpratiog;tavith® “YO given Bquatios.

Table4-17shows that the adjusted unit transfer approach leadmtoemse itransfer errafor the two cathedrals
where the simple unit transfer errors were latgesolh and Yorkand a decrease in transfer errors for the two
remaining cathedral&/inchester and Canterbu@hce again, thiBustrateshatif the source otransfer error in the
simple transfer approachaifactor other thaimcome, then the adjusted unit transfer approackxaagrbate the error
instead of reducing it.

Overall, he range of transfer errors using the adjusted unit transfer approach fall2¥eiwdencasef Canterbury
and 3% in the case dfincoln which remains within what is considered to be an acceptable range. The mean difference
between observed and predicted WTP (see hypothesisathi®e?i2) is again natignificant in any of thathedrals

Tablel-17 Cathedralorusers WTP: Adjusted unit transfer errors in relative (%) and absolute (£) terms

Study sites on which BT prediction is based, Wﬁg@%ﬂgier \?v?: é?]rebsutg', Cﬁlnnt sélbnury’ Ci%tsg?nury'
corresponding to the policy site in column header York ! York ! York ! Winches:[er
Income adjustment

Policy site: Mean income £31,04 £32887 £32332 £30,5B
Pooled study sites: Mean income £31,87 £31,26 £31513 £32,B9
Income ratio (Policy income / Study income) 1.0 1.0 1.0 1.0
Benefit transfer

Policy site: Observed mean WTP £3.63 £3.27 £3.8 £4.20

BT_ prediction: Pooled mean WTP from study sites, £3.0 £410 £3.90 £3.4
adjusted by income ratio

Difference (absolute £) £0.6 £0.8 £-0.8 £-0.77
Transfer error 16% 253% -2.%% -184%
t-test: Difference significant at 5% level? No No No No

Note: Transfer error is calculatied) aBcpratio, with® "Y0 given iBouatior.

Finally, we consider the function transfer apprdbutk.that as beforejue to issues of low modeltfiefunction
transfemodel is presentédr illustrative purposes only.

Usually a smaller set of explanatory varialdeselectetthan those presented in the WTP regression modeldblef
3-34due the to the restriction that some variables are lessaneiliilyle at each sltere a simple pooled WTP
modelwas usewith only demographic and location variables as regressors (note that the model retains the log
transformatiort »"YO 1 1 &@"YO p applied in Sectidh:

Equatiodl
aOYO| T A RoT ® R A

where® i is a log variable calculated from thepoidts of income categoriés i is the log of geodesic
di stance from respondent ds p o s-topantdestade as the brew flies,ihy whi ch |
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kilometres)i i is an indicator variable which tatkessalue 1 if the respondent is a womanisddtherwise
and® i s t he r e dgiiredasd theymiobist of éhg relevant age bracRéte simple WTP models are
estimated by ordinary least squares, with robust standard errors.

Table4-18presents theegression results. Unsurprisingly, the explanatory power of the reduced regressions is lower
thanthe explanatory power of the biiistegressions ihable3-34, given the absenceménybehavioural and

attitudinal determinants. However, the use of reduced regression covariates composed of only thedgclaseble
applicable to all sites is recommended to avoid the problemsdraveeterisation which can lead to increased
transfer errors in the transfer function apprégch.

Tablel-18 Cathedrabruses: Reduced WTP regressions for value transfer (OLS, robust standard errors)

Study sites on which BT _ Canterbury,
function is estimated, Lincoln, Canterbury, Canterbury, Canterbury, Lincoln,
corresponding to the Winchester, Winchester, Lincoln, Lincoln, Winchester
policy site in column York York York Winchester ’
header York

Log income, using 0.216** 0.196** 0.28** 0.17*** 0.204**
income midpoints

Distance to allocated -0.000 -0.001** -0.000 -0.001** -0.001*
cathedral (in km)

Female 0.22*** 0.246*** 0.213*** 0.13** 0.2D9**
Midpoint age 0.005** 0.005** 0.006*** 0.006** 0.005***
Constant -1.388** -1.08** -1.7Dx** -0.%8¢ -1.38***
Observations 1098 11® 1096 114 1481
Adjusted R -squared 0041 0047 0050 0036 0043

Notes: *** significance at <1%; ** significance at <5%; * significance at <10%. Sample restricted dol@siderteen Bagipiel age

weighted athedraloruser weights. Heteroskedsasigtitytandi@rrors. Differences in model sample size due to lower omission of observations
to missing data for model céregiEesion model signifisBrA@ER2 values are lower in the reduced model compared to the full models in Sect
3 due toatexclusion of the control variable for elicitation method (allocation vs individual).

The function transfer errors reported able4-19vary betweea lowof 2% in the case of Canterbaryda high of

28% in thecase ofrork. This error rangis below the threshold proposed in literature although the maximum error
isclose to the threshold valiie mean difference between observed and predicted WTP (see hypoth&@siblél3 in
2-2) isnot significant in all cathedrals except York (p=0.03), where the transfer error is also highest.

Tablel-19 Cathedrabrusers WTP: Pooled function transfer errors in relatat¢%d aednads

) ) o ) Lincoln, | Canterbury, Canterbury, Canterbury,
Study sites on which BT prediction is based, corresponding

1o the policv site in column header Winchester, Winchester, Lincoln, Lincoln,
poley York York York Winchester

Policy site: Observed mean WTP 58,51 £3.41 £3.8 £4.24

BT prediction: Applying value transfer function

coefficients from pooled study sites to mean policy site £3.48 £3.77 £3.44 £3.06

characteristics

Difference (absolute £) £-008 £037 £-04 £-1.18

121Bateman et al. 2011
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Transfer error -24% 108% -136% -27.%%

t-test: Difference significant at 5% level? No No No Yes

Note: Transfer error is calculated aEcpratiog,tavith® “YO given iBquatio with regressoEgjimatios replaced by those from

Equatiod 1l Note that mean WTP for eaitl differ slightly to values presented earlier due to the reduced set of control variables and resultir
sample siBrie to missing data, the values presented in this table are calculated only for respondenfegseisimtloegooled regression.
significant@at0.005.

4.4.1 Transfer errors summary. Cathedral noose WTP

The results displayedTiable4-20indicate that transferring cathedral-usa values from pooled study sites to
potential policgites can be performed with relatively low transfer errors.

A comparison afransfer errors between timple and adjusted unit transfeproacheshows thathe maximum

observed transfer error acrtgsse two method&5%) falls below the 40% thredtidor transfer errors suggested in

the literature (see Sectihf.3. The maximum transfer errosigyhtlyhigher for cathedral narsers than cathedral

usersZ0%, recall Sectioh3.), which may reflect the fact that cathedral users are a more homogenous group (they

have all experienced the cathedral) and that their value should be linked to that experience, whereas general population
nortuser values may varymawvidely depending on the personal preferences of individuals for culturalTrezitage.

simple unit transfer method perfeatiestoverall, with the lowestean transfer error (Z%) and the lowest

maimum transfer errdf.9.3%.)Statistical tests offféirence between observed and predicted WTP are not significant

for either method, which adds confidence in the applicability of these values to simple and adjusted unit transfer.

Transfer errors for the function transfer approacimaaimilar range tbe adjusted unit transfer approach, with the
maximum transfer error{®») also falling below the accepted threshold of @@tstical tests of difference between
observed and predicted WTP are significant in the case adthedral (Yorkhis provides lower confidence in the
applicability of function transfer for the cathedralusan values elicited in this stdiliien combined wittihe low
explanatory power of the functional models used in the function transfer approach, we do not recdmatiemd app
of the function approach to transfer cathedralusanvalues to policy sites.

Tablel-20 Benefit transfer error(TEihedrabruse valuesimmary

i) Simple pooled unit transfer 44% 19.3% 49% 143% 107% 19.3%
i) Adjusted for income 16% 253% 2.%% 184% 119% 253%
iii) Pooled Function transfer 24% 108% 136% 27.9% 137% 27.%%

Based on these findings, we recommend that poleygmagdpleitherthe simpler adjustedinit transfer method for
citynonruser populations.

9 Simple pooled unit transfer method Suitable for transferring nraee WTP values from the
four cathedralsve study to policy sites which are sufficiently simitathedratharacteristics
andcathedraliser demographics. This method produced the lowest transfer eatisefdral
norrusers.

1 Adjusted pooled unit transferThis method produces acceptdhlehigheitransfer errordn
many cases it doest improwe the precision of WTP predictions relative to the simple transfer
approach.

1 Function transfer: We find that the significant factor in the benefit function ofusenWTP
valuesarerespondentncome gender, age and distance to the cathedraéstio. However
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due tothe low explanatory power of the functional mdtedshould be treated cautioualy
result, we do not recommetitht our estimated functiome appliedor transferring nowmise
values to other cathedrals, given that sample sizes ameatl to achieve adequate explanatory
power in our models

4.5Guidance and recommendations for application of values to benefit transfer

In this section, we discuss the relevant considerations and data requirements that should:hdaenfthenefit
transfer methodl hetables belowreto allow the appropriate benefit transfer method to transfer use andigsenon
values to a fifth policy siteased on the values generated fromigimesites analysed in this study.

Smple unit transfer performsdién all cases (historic city user andusen, and cathedral user and-usgr models).
Adjusted unit transfer (by income) performs wihecceptable range of transfer effbie effect of including income

in the adjusted model is inconsistensane cities/cathedrals transfer errors increase and istbthedecrease when
compared to theimple approacldjusted transfanaypresent a viable option for a new policy site where analysists
wish to adjust foanincome differential between our sagid a local average income.

Function transfeis includedor illustrative purposemly (due to the low explanatory power of the models and
inconsistent association between household income and WTP in city/detreddradde)sthe finction transfedoes

perform better than adjusted transfer for use values, but not fasenwalued\ limitation of the function transfer is

that the regression models have low explanatory power, something that might be improved with larger sample sizes.

4.5.1 Pooled simpleunit transfer

In our testing, simple unit transfer is found to produce the lowest transfer errors from among the three methods tested.
We outline below the data required and criteria to be taken into account in applying the simple unit transfer approach
(Table4-21), and the final set of pooled study site values and transfer errors for use in benefitalded?) (

Tablel-21 Simple unit transfer: Data requirements and selection criteria

Data required from Mean use and narse WTP

study sites
Data required at Information about the expected characteristics of the policy site, thedomparability of
policy site study and policy sités beassessg@ollowing selection criteria, Section 1.4).

When there is relative homogeneity in characteristics of the study and policy sites. \
on relevant populations (for function transfer/adjustatsfer) do not exist, or do not val
between study and policy site.

When to use this
method

When not to use this

method When study and policy sites differ in site and population characteristics in importar

Tablel-22Useand nease WTP for benefit transfer: Simple unit transfer

Use/non - Study site Mean Max

Population Valuation variable mean WTP transfer transfer
use value

(4 sites) error error

Historic cities

One-off donationon behalf of

Resident/Visitor Use theirhousdao!dto reduce the. damag £963 32% 6.6%
caused by climate change, improve
maintenance and conservation of t
historic buildings in the city, and
B} reduce the risk of irreparable dama
Non Non-use P ¢ £6.14 125% 214%

resident/visitor and closure of those buildings
currently open to the public
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One-off donation for their householc £7.0 108% 15.9%

Vistor Use to reduce the damage caused by
climate change, improve the
maintenance and conservation of t
respective cathedral, and reduce t
Non -visitor Non-use £3.75 107% 19.3%

risk of irreparabldamage and closui

NotesSample restricted to residents in England aged 16 and over. All WTP values are calculated as thesehadpetpayerwal between th
amount in the paynrerdrag the next highest response on the payment card (except £0 bids). Summary statistidsoGaiculated with inclusion
payment principle (codedcE@)ing those who responded No to the cathedral dliseatior casstiaveightdiegp

4.5.2 Pooled adjusted unit transfer

In our testingadjusted unit trapsteiucechacceptableansfer errorsalthough slightly higher thiarthe simple unit
transferapproachThe adjusted transfer method allows the analyst to adjust the berefimnsférred from the

study to policy sites based on observed differentials between them. Commonly this is based on the average income of
the visitor or general population groups associated with the policy institution. The benefit is that this lagproach is

data intensive thahe transfer function approach and allows fgrosx adjustment specific on the policy context.

Tablel-23 Adjusted unit transfer: Data requirements and selection criteria

Data requi red from Mean use and narse WTP. Mean annual household income levels

study sites
Data required at Information about the expected characteristics of the policy site, to assess compar.
policy site study and policy sites (following selectiorrieritgection 1.4).

When differences are expected between study and policy site populations, it is reco
to adjust transfer for the relevant characteristics (usually income, which is recognis
strongest theoretical aechpirical driver of WTP value).

When to use this
method

When data on income differentials between study and policy site do not exist or a

When not to use this significantly different. When study and policy site populations do not differ in averag:

method (e.g. idetical national neoser populationsyVhen there are extreme differences in
characteristics other than income between the study and policy sites.
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Table4-24provides the study site mean WTP and income dati@deoy the analyst to perform adjusted unit transfer of use anseneslues to potential policy sites.

Tablel-24Use and rose WTP for benefit transfer: Adjusted unit transfer

Income Mean Max
differential transfer transfer
(Policy/ Study) error error

Study site

Population
s Uiz Valuation variable mean WTP (4

value

Study site mean| Policy site mean
income income

sites)

Historic cities

esident ' Mean icome
Vies?t'of’” Use One-off donationon behalf of £963 £38,4% of users of 72% 14.7%
theirhousholdto reduce the damage policy site

caused by climate change, improve th

maintenance and conservation of the —
oS S : ; )
hlstorlc pundlngs in the city, and reduce _ Mean income
Non-resident/ risk of irreparable damage and closure Natlonal mean - - onuser
Non-visitor Non-use | those buildings currently open to the put ~ £6.14 income (ONS population 15.5% 266%
statistics) .
(e.g. region)

Cathedrals

Mean income

Visitor Use Oneoff donation for their household to £7.2 £39,659 of V|IS|t0rS to 134% 20.3%
reduce theaage caused by climate policy site ‘
change, improve the maintenance an ®
conservation of the respective cathedral, . &
reduce the risk of irreparable damage ¢ Nettarel meer Mean income
Non-visitor Non-use closure £375  income (ONS ‘gor;)‘zﬁ%er: 119%  253%
statistics) (e.g. region)

NotesSample restricted to residents in England aged 16 and over. All WTP values are calculated as thesettdpecpayerval aetaesniriithe payment card and the next highest response on th
card (except £0 bids). Summary statistics calculated dNibainphysizembprinciple (coded £0). Pooled sampleeweighiedvisgightecdingly
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4.5.3 Pooled benefit function transfer

As outlined in Sectid the regressions used for validity testing have low explanatoryAsaveonsequencee

would recommend that thagenot used for transfeexcept as arstthtion As such, the funicin transfer testing in this
report is an illustration of the proced®a&sed orthe analysis we consider that to ensure robust use of this method it is
likely that more information ahe factors hat affect individughaluationgind larger sample sizeould beneeded.

In generalthe function transfer approach is better suited for policy sites which do retrsleacbaracteristias in
situations where data characteristiés unknown. However, the data requirements for the policy sitaificausig
And there will always remain the large share of unobservable variables which are important for WTP.

As an illustratiordata is requireah the characteristics\a$itors tathe policy siteised in the regressj@pecifically

annual householdcome (log), and the average distance travelled (log). If data on region of origin exists, it is possible to
calculate average distance from the midpoint of this region. These variables were selected because they are commonly
available at potential polgites. Where policy sites involve prospective new development, initial scoping and audience
prediction data may be used to compare study and policy sites.

Tablel-25Function transfer: Data requirenssiésigonl criteria

Data required from Data on visitor demographics: age, income, distance travelled/region of origin. W\
study sites relevant, data on site characteristics: e.g. type of site (historic city or cathedral), s

When differences are expected in characteristics of study and policy site character
Data required at populations. When policy site visitor demographic data is available, adjustment «
pol icy site variables contained in the function model may preduoee robusfunction transfer mode

and less error.

When theunit value transfer methokgve low explanatory power. When there are
considerabldifferences between sites to adjustiior we know the main drivers respons
for the diffeences in WTP.

When not to use this When the study and policy site are similar in terms of the main drivers of WTP. Whe
method the demographics of the users of the policy site is not available.

When to use this
method

The predicted WTP values and function coefficiegtsred for function transfer are displayé&thlie4-26. We
demonstrate how the function transfer is calculated usigathple of thaistoric cityuserWTP regression below.

Equatiod2
a0 YD P YT @0 £ 0V QE B pd € WA 0 HE ©Q

For the purposes of benefit transfiee, regressiocoefficients from the modate multipliedby measures of the
variables for the policy site to deriveltlgeWTPestimat&2 andan exponential transformatithren appliedo arrive
at theWTP estimate, correcting for the estimated WTP variance

Tablel-26 Function trandgféstoric city and cathesdll P across feudy sites: (OLS, robust standard errors) (relevant population weights
applied)

Historic city Historic city Cathedral Cathedral
use WTP non -use WTP use WTP non -use WTP

Mean transfer error 6.4% 134% 114% 137%

122following Rosenberger and Loomis 2003
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Max transfer error 131% 34.8% 18.9% 279%%
R S R

Log income, using income midpoints 0.264** 0.164** 0.200+** 0.204***
Log geodesic distance to site ( in km) -0.001** -0.001* -0.001*
Gender (female) 0.2D9**
Age 0.005***
Constant -1.008 -0.3D3 -1 557** -1.33%**
Observations 1466 124 1069 148
Adjusted R -squared 0.0 0.014 0.03 0.043

Notes: *** significance at <1%; ** significance at <5%; * significance at <10%. Sample restricted dol@sidemtean Eagiphel age
weighteduser or naerweightecordingbross annual household income; averages comiplptditisingriteecategories.
Heteroskedastioltyst standard ebDdfsrences in model sample size due to lower omission of observations dueaveaniégssg data for mode
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