What sort of Brexit do
the British people want?

A proof-of-concept study using stated
preference discrete choice experiments

Technical addendum

Charlene Rohr, Alexandra Pollitt,
David Howarth, Hui Lu, Jonathan Grant

l EUROPE BH UNIVERSITY OF i
4P CAMBRIDGE The Policy Institute at King’s i



https://www.rand.org/pubs/research_reports/RR2126.html
https://www.rand.org/randeurope.html

For more information on this publication, visit www.rand.org/t/rr2126

Published by the RAND Corporation, Santa Monica, Calif., and Cambridge, UK

RAND® is a registered trademark.

© Copyright 2017 RAND Corporation, The Policy Institute at King’s College London and
David Howarth

RAND Europe is a not-for-profit research organisation that helps to improve policy and
decision making through research and analysis.

The Policy Institute at King’s College London addresses complex policy challenges with
rigorous research, academic expertise, and analysis focused on improving outcomes.

David Howarth is Professor of Law and Public Policy at the University of Cambridge and
Co-Chair of the University’s Strategic Research Initiative in Public Policy.

Limited Print and Electronic Distribution Rights

This document and trademark(s) contained herein are protected by law. This representation of
RAND intellectual property is provided for noncommercial use only. Unauthorized posting of this
publication online is prohibited. Permission is given to duplicate this document for personal use
only, as long as it is unaltered and complete. Permission is required from RAND to reproduce,
or reuse in another form, any of its research documents for commercial use. For information on
reprint and linking permissions, please visit www.rand.org/pubs/permissions.html.

Support RAND
Make a tax-deductible charitable contribution at
www.rand.org/giving/contribute

www.rand.org
www.randeurope.org



http://www.rand.org/t/rr2126
http://www.rand.org/pubs/permissions.html
http://www.rand.org/giving/contribute
http://www.rand.org
http://www.randeurope.org

Preface

This technical addendum to What sort of Brexit
do the British people want? A proof-of-concept
study using discrete choice experiments provides
details on the design of the stated preference
discrete choice experiments, the survey
methodology and analysis of the resulting data. It
should be of interest to those wanting to explore
further details of the methodology used for the
proof-of-concept study, including the detailed
structure of the experiments and resulting
analysis, as well as those interested in discrete
choice modelling methods more generally.

This study was led by The Policy Institute at
King’s College, London, who were responsible
for the overall delivery of the study. Professor
David Howarth and researchers at the
University of Cambridge led the development
of the attributes and levels used in the choice
experiments to describe Britain’s relationship
with the EU and how this may change under
Brexit. RAND Europe was responsible for the
design and analysis of the choice experiments.

The Policy Institute at King’s College London
addresses complex policy challenges with
rigorous research, academic expertise, and
analysis focused on improving outcomes.

The Public Policy Strategic Research Initiative
(SRI) aims to support public policy research

across Cambridge University, working with
colleagues in science, social science, the arts
and humanities, to apply new thinking to public
policy problems and promote research and
analysis into the public policy process.

RAND Europe is an independent not-for-

profit policy research organisation that aims

to improve policy and decision making in the
public interest through research and analysis.
RAND Europe’s clients include European
governments, institutions, NGOs and firms
with a need for rigorous, independent,
multidisciplinary analysis. This report has been
peer-reviewed in accordance with RAND’s
quality assurance standards.

For more information about RAND Europe or
the findings reported in this document, please
contact:

Charlene Rohr

RAND Europe

Westbrook Centre

Milton Road

Cambridge, United Kingdom
CB4 1YG

Tel: +44 (1223) 353329
crohr@rand.org
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Summary

This proof-of-concept study uses stated
preference discrete choice experiments
(SPDCEs) to help understand and quantify

how the British public value key dimensions of
a future relationship with Europe. Our hope is
that knowledge of where the public stand on
different characteristics of the future relationship
will inform those who are participating in the
negotiations and give them some indication

of which trade-offs are likely to satisfy the
public’s preferences. Of course, the public’s
responses will respond to more than their
underlying preferences. Political framing may
affect people’s responses. Halo effects, whereby
some dimensions may be viewed more positively
or negatively as a result of associations with
other dimensions, for example if people give
negative views about freedom of movement to
express dislike of foreigners, may also influence
preferences. For these reasons, we expect
perceptions to change over time, as political
and economic conditions change. But if such
public preferences matter, policy makers should
attempt to understand them using methods that
are as robust as possible.

The choice experiments incorporate seven
attributes describing this relationship: movement
of people (treated separately for holidays and
working and living), ability to make trade deals,
trade in goods and services (again treated
separately), sovereignty (European Union [EU]
law) and contributions to the EU, with differing
levels that reflect different possible negotiating
options for each. The attributes’ and levels’
definitions assume reciprocity — for example,

if health insurance is assumed to be required
to access emergency healthcare for European
citizens when travelling on holiday to Britain,

vii

then health insurance would also be required
for Britons travelling to Europe for holidays.
They also simply state the position that can be
negotiated, not what the impact of that position
might be. For example, we do not discuss the
potential impact of not participating in the single
market on the price of goods, nor do we discuss
the likely success of free trade agreements.

Two experiments were undertaken with
respondents in a ten-minute survey. The first
presented two hypothetical post-Brexit options
derived from combinations of the attributes and
levels (an example is shown below). It is noted
that the choice options contained combinations
which may not be judged to be realistic, for
example access to the EU market without
contributions to the EU budget. These were
retained in the experiment to allow collection
of preferences across all theoretically possible
choices. Because of the complexity of the
choices — both in terms of the abstract nature
of the attributes and the number of attributes

— respondents were first presented with the
attribute levels for each attribute in the choice,
in turn, and asked to indicate which level they
preferred. For example, they were asked to
assess which option they preferred between
the freedom of movement for holidays options,
then which option they preferred for freedom
of movement for living and working, etc.. This
allowed respondents to become familiar with the
attribute levels, using detailed descriptions of
the attributes. After going through each attribute
in turn, respondents were asked to consider

all attributes together and to think about those
things that were most important to them and
indicate which option they would prefer overall.
To simplify the presentation a reduced-text
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version of the attribute levels was used for the The options were unlabelled (they were simply

full choice trade-off (as shown below)." called Options A, B, C and D) and reflected
increasing institutional distance from the EU.

Respondents were presented with three such

choices, with different attribute levels. Surveys were undertaken in February and March
2017 with a nationally representative panel

Respondents were then presented with the sample of Britons, using a combination of online

second experiment, comprising one further (and smartphone) and telephone methodologies
choice to indicate which trade option they would to ensure that people without Internet access
choose from a range of four pre-defined options. were not excluded from the survey.

Attribute Option A Option B

Freedom of movement Free movement / . . .
{ . Visa and health insurance required
for holidays Access to healthcare services

Free movement for work and access to
Freedom of movement Work permit required for jobs public services and benefits with a job /
for living and working (and access to services) Free movement for retired and students
and access to health services

Net contribution to EU
budget (taking account
of the UK rebate and EU

£18 billion per year

About £13 per household per > Ole]lien e e

About £7 per household per week

spending in the UK) TS

Free_trade deals Only when _aII EU countries are UK can make own free trade deals
outside the EU included

Free trade of No trade of services between UK Services in UK and EU countries able to
services in the EU and EU countries trade freely across EU

Businesses face some extra costs  Businesses face some extra costs for
for trading of goods between UK trading of goods between UK and EU
and EU countries countries

Free trade of goods
in the EU

Some laws made in the EU, e.g.
Sovereignty employment, environment, trade /
Other laws are UK laws

Trade laws made in EU /
Other laws are UK laws

Which would you prefer?

1 We should report that reducing the complexities of the options to a manageable amount of text while retaining accuracy is not
an easy task and some degree of oversimplification is inevitable. See footnote 2 for an example. The even shorter summary
descriptions produce further challenges in themselves and some degree of ambiguity was difficult to avoid. In any future
iteration of the research the descriptions and shortened versions would need to be reviewed.



Methodological findings

People seem to have been able to
undertake the choice experiments, even
though they were complex

Even though the choice experiments were
difficult — both because of the abstract nature

of the attributes and levels and the number of
attributes — respondents seem to have been

able to undertake the experiments. Respondents
reported that it was quite difficult to indicate

their preferences between the choices that were
offered, even though most found the choices
themselves quite easy or neither easy nor difficult
to understand. Undertaking the choice tasks was
probably aided by going through the attributes
one at a time in the binary choice experiments —
and these data also provided valuable information
for the model parameters. Very few people
declined to answer the choice experiments.

We find that the British public are
relatively insensitive to the level of UK
contribution tested in the experiments

While there is substantial rhetoric around
contribution to the EU budget, we find that the
British public are relatively insensitive to the
level of the United Kingdom’s [UK] contribution
when compared to other attributes (and those
with degrees are about half as sensitive to

this expenditure as the rest of the population).
One reason why this might be the case is that
overall level of government expenditure was
constant across all choices (£772bn per year)
and only the component sent to the EU varied —
thus respondents may have seen this as being
less important, particularly given the overall
level of expenditure. If this work is repeated,
we would recommend reviewing whether

changes in government expenditure could be
accommodated in the experiment. Another
reason may be that the contribution levels were
described both in terms of the total contribution
relative to the total government expenditure and
the cost per household per week — and perhaps
when presented as costs per household these
were seen to be less significant (the largest
level was £13 per household per week, between
the average household’s weekly electricity

bill [£11.50] and what it spends per week on
eating out [£17.30]).2 Further, sensitivity to the
level of contribution may also be influenced
because the money is being transferred to the
EU. Some people may view this positively,
because it signals a relationship with the EU,
whereas others may view it very negatively. In
this regard, we observe that some segments of
the population — specifically those with degrees
— are less sensitive to such expenditure. On the
other hand, those who voted to Leave are more
sensitive to such expenditure. Finally, it may be
a result of the experiment being hypothetical

— and that respondents do not really have to
make the payments — that cost sensitivity may
be understated.

We observed that while respondents did not

like to pay higher levels of contribution (as
expected), they also did not like the options
where the contribution level was zero, which was
perplexing (our intuition would have been that
people would prefer not to make a contribution to
the EU). We do, however, observe that Leavers
have a positive value on a zero contribution
level, which is intuitive. If this study is repeated,
it may be useful to explore incorporating more
contribution levels in the experimental design
and qualitative questions on why respondents
did not like the zero contribution level.

2 We had many discussions about what would be a non-emotive way to present contribution levels that would be accessible to
the general population. We opted for the average cost per household per week on the basis that it was a monetary measure
that would be understandable to the general public; however, we accept that this translation is imperfect, as in reality it would

depend on how much tax the household pays.
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The results provide a quantitative
estimate of the value that people place
on the different attributes describing
Britain’s relationship with Europe

The data that were collected from the
experiments allow us to estimate discrete
choice models quantifying the public’s relative
preferences across different aspects of
Britain’s relationship with the EU. For ease of
comparison, these preferences are quantified
(in monetary terms) relative to the participants’
willingness to make contributions to the EU
budget. We emphasise, however, that the
absolute valuations should be used with caution,
because of concerns about how the sensitivity
to these contributions may vary, as set out
above. We therefore advise that the resulting
values for the non-monetary attributes should
be interpreted relatively, that is to compare the
relative importance of different attributes, rather
than absolutely, and that the values be used to
provide order-of-magnitude estimates only.

Model results

While the key policy findings are presented in
a separate report (Rohr et al. 2017), below we
highlight some of the key model results.

In terms of freedom of movement for
holidays, people want to preserve free
movement (without a visa) but with the
need for health insurance for medical
emergencies

On average, respondents prefer constraints on
the use of healthcare for holiday travellers to the
UK (with reciprocal requirements for UK travellers
to Europe), rather than complete freedom of
movement and access to health services.
However, the requirement for a visa for travel to

the EU is valued very negatively —in fact it is the
most negatively valued attribute level across all
attributes — particularly by those with degrees.

People would also like to constrain
freedom of movement for living and
working in the EU, such that those who
wish to live and work in other countries
should have to have a job to access
public services in these countries

In terms of freedom of movement for living and
working, on average respondents prefer the option
where people travelling to other countries to look
for work and work can only access public services
if they have a job in the EU (relative to the status
quo of being able to look for work and work and
use public services on the same basis as locals).?
Those with degrees value the status quo more
highly than those without degrees. Those without
degrees value the option of needing a work
permit to work and access public services in other
countries, compared to the status quo, but for
those with degrees and those born outside the
UK, this is the least popular option.

People place a high positive value on
the UK being able to make its own trade
deals with countries outside the EU

On average, respondents place a high value on
the UK being able to make its own trade deals
with countries outside the EU, particularly those
with degrees.

People place a high positive value on
UK financial institutions being able to
provide services in EU countries (and
EU countries to be able to provide
services in the UK)

Both those with and those without degrees place
a high value on being able to provide financial

3 In strict legal terms freedom of movement for first-time jobseekers, as opposed to those with jobs, does not require access to
social assistance on the same basis as locals and access for non-workers is only for three months, after which time they can

be required to provide for themselves.



services in EU countries, with those with degrees
valuing this particularly highly.

People also place a high value on UK
businesses being able to sell goods

in the EU and are against options that
have high costs to allow them to do so

On average, respondents place a high value on
UK businesses being able to sell goods in the
EU (this attribute level is valued second highest,
after not having to have a visa for travelling for
holidays).

There is polarisation of views between
those with degrees and those without
regarding the importance of UK
sovereignty over its laws

Those with degrees prefer the option where the
UK is subject to EU laws in areas like trade,
employment, the environment and consumer
protection, followed by the case where the UK
makes most of its own laws, except around trade.
They place the lowest value on the third option,
where the UK makes all of its own laws. Those
without degrees have diametrically opposed
views. They value the option where the UK makes
all of its own laws most, followed by the case
where the UK makes most of its own laws, except
around trade — which are both valued positively in
comparison to the case where the UK is subject
to EU laws in areas like trade, employment,
environment and consumer protection.

Informing the Brexit negotiations

The resulting valuations can be used to quantify
different Brexit negotiating positions.

We find that the British public, netting out the
positives and negatives, thinks that the current
situation of EU membership is worth about £14
per household per week of EU expenditure
more than falling out of the EU with no deal.

In other words, the average household would
want around £14 a week in EU contributions to

XI

compensate it for the loss of EU membership
without any kind of deal about the UK'’s future
relationship with the EU. Multiplying up by the
number of households and converting to a yearly
figure, that amounts to requiring compensation of
at least £20bn a year for loss of EU membership
without any deal about the future.

On the other hand, the value of a Norway-like
deal (Norway is not a member of the EU, but is
a member of the EU’s single market through its
membership of the European Economic Area
[EEA]; it is not a member of the Customs Union
and can make its own trade deals) is about £14
per household per week more valuable (in EU
contributions) than the current relationship with
the EU, largely a result of the ability to make
trade deals with countries outside of the EU. This
is the amount that households would be willing
to pay in EU contributions for a Norway-like

deal compared to continuing EU membership.
Multiplying this value by the number of
households and converting to a yearly figure
gives a value of around £20bn/year. Moreover,
the value of a Norway/EEA deal is about £28 per
household per week more than a ‘no deal’ option,
largely as a result of there being no prospect of
needing visas for travel and businesses being
able to provide goods (albeit at some extra cost
because of non-membership of the Customs
Union) and services in the EU. Negative aspects
of the Norway option relative to a ‘no deal’ option
include full freedom of movement for working
and living, being subject to EU laws around
trade and EU contributions, but these are far
outweighed by the positive aspects. Multiplying
the overall value by the number of households
and converting to a yearly figure gives a value of
around £40bn/year (in EU contributions).
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1. Background

This technical addendum provides detail on

the design of the stated preference choice
experiments and the development of discrete
choice models (DCMs) developed from these
data which underlie the findings in the companion
report What sort of Brexit do the British people
want? A proof-of-concept study using discrete
choice experiments (Rohr et al., 2017).

The aim of this proof-of-concept study was to
explore whether stated preference discrete
choice experiments (SPDCEs) could be useful
in helping to understand and quantify how the
British population value key dimensions of
future negotiations around the United Kingdom’s
(UK) departure from the European Union

(EU). Our hope is that knowledge of where the
public stand on different characteristics of the
future relationship will inform those who are
participating in the negotiations and give them
some indication of which trade-offs are likely to
satisfy the public’s preferences. Of course, the
public responses will respond to more than their
underlying preferences. Political framing may
affect people’s responses. Halo effects, whereby
some dimensions may be viewed more positively
or negatively as a result of associations with
other dimensions, for example if people give
negative views about freedom of movement to
express dislike of foreigners, may also influence
preferences. For these reasons, we expect
perceptions to change over time, as political

and economic conditions change. But if such
public preferences matter, policy makers should
attempt to understand them using methods that
are as robust as possible.

SPDCEs are a quantitative economic
methodology for eliciting population preferences
(HM Government 2013; Louviere et al. 2000).
The basic premise is that it is possible to

describe a good or service by its attributes — for
example a chocolate bar could be described

by the proportion of cocoa solids, presence of
nuts or raisins and price — and that when people
make choices to purchase a good or service
they consider these attributes and choose the
option that ‘maximises their utility’. In an SPDCE,
hypothetical options are presented to individuals,
each described by key attributes (and levels),
and individuals are asked to choose between
these options in surveys. In this case, SPDCEs
can enhance understanding on the type of
relationship that British people want with the EU,
yielding information that is not provided through
their referendum choices.

In this study, we undertake an SPDCE with a
representative sample of the general public.

To limit survey response bias, we use a
sample from the British Social Attitudes Survey
(BSA), itself derived from a random probability
sample. Fieldwork has been undertaken

using a combination of online and telephone
methodologies to ensure that people who do
not have Internet access are not excluded.
Just under 1,000 people were included in

our survey. In the SPDCE, respondents were
asked to choose between hypothetical options
describing the UK'’s relationship with the EU,
where each was described by attributes like
freedom of movement, access to the European
single market, sovereignty, etc. Each of these
attributes was further described by a range of
levels, reflecting possible negotiated positions
as well as other possible trade agreement
models, e.g. the levels reflecting the EU
Customs Union or the World Trade Organization
(WTO). The attribute levels are combined using
principles of experimental design to define
different possible scenarios, which respondents
are asked to choose between in the surveys.



Their resulting choices are analysed using
DCMs (Train 2003). The outputs from the
analysis quantify the importance of each
attribute, for different population segments,
and predicted preference levels for different
combinations of attribute levels.

1.1. Research objectives
The objectives of the study are twofold:

« First, to explore whether SPDCEs could be
used to quantify the relative importance to
the British public of different components
of the relationship between Britain and the
EU after Brexit,* for example how important
is freedom of movement compared to
contributing to the EU budget compared to
UK sovereignty. Also, to explore how these
vary across the population, for example by
age and education level.

4 Brexit is a term for the departure of the UK from the EU.

» Second, to use the resulting model
developed from the SPDCEs to predict
citizen acceptance levels for different Brexit
options.

1.2. Structure of the report

The report is structured as follows. In Chapter
2, we describe the study methodology, including
the design of the SPDCEs and the survey
more generally. In Chapter 3 we describe the
characteristics of the survey sample and the
findings from the SPDCEs. In Chapter 4 we
explore how we can use the study results to
inform Brexit negotiations and in Chapter 5 we
summarise key methodological findings and
caveats, as well as identifying further potential
research in this important area.

We emphasise that this report is focused on the
technical issues of the study. The policy findings
are documented in the main study report.



2. Designing the stated preference
discrete choice experiments

In this chapter we set out the study research
methodology — the use of SPDCEs. We first
set out the attributes and levels tested in

the experiment and how the SPDCEs were
developed; we then describe the survey
methodology for collecting data.

2.1. Developing the choice
experiments

2.1.1. Understanding people’s
preferences using SPDCEs

There are a number of methods that
researchers use to understand and quantify
people’s preferences. Broadly, these can be
split into two types:

* Revealed preference (RP) methods, which
infer people’s preferences from choices
they make in real markets, for example how
important acceleration performance is for
people purchasing new vehicles, relative to,
say, the purchase price or maintenance costs.

o Stated preference (SP) methods, which
infer people’s preferences from information
they provide in surveys.

Two approaches are generally used under the
banner of SP approaches: contingent valuation
(CV) methods and discrete choice experiments
(DCEs). CV studies elicit preferences via direct
questions such as ‘How much would you be
willing to pay for a vehicle that can accelerate
from 0 to 120 mph in 5 seconds?’. DCEs

elicit values by presenting respondents with
hypothetical choice options, asking which is most
preferred and analysing the responses.

For this study, we use SPDCEs to understand
and quantify how the British population value
key dimensions that will form part of Brexit
negotiations — to fill in the missing information
gaps not provided by the referendum choices
themselves. This approach is less open to
manipulation by respondents, and may therefore
produce less biased preference estimates than
other SP methods.

In an SPDCE, hypothetical choice situations

— in which each alternative is described by a
set of attributes (for example in this study the
characteristics that define the type of relationship
Britain would have with the EU, in terms of
freedom of movement, access to the European
single market, sovereignty, etc.) — are presented
to each individual. Each of the attributes in

the experiment is described by a number of
levels. The attribute levels are combined using
principles of experimental design to define
different service packages, which respondents
evaluate in surveys by choosing one of the
alternatives within the choice set. When cost

is included as an attribute, as in this study,
values can be inferred for each characteristic in
terms of ‘willingness to pay’, which provides a
monetary quantification of the user benefits. We
note that cost in this study is measured through
contribution to the EU budget, which leads to a
number of issues (discussed in Section 3.4. and
Subsection 3.4.4).

Stated preference data have many useful
statistical properties. For example, because
the researcher controls the choices that

are presented to respondents, correlation
between explanatory variables can be
reduced or eliminated. Also, a greater range
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of explanatory variables can be tested, which
may not be possible in the real world. For
example, we were able to test a wider range of
negotiating positions, some of which may not
be possible, for example in terms of freedom
of movement and access to the Single Market.
The technique is also data-efficient: more

than one choice scenario can be presented

to each respondent within one interview. Its
main drawback, however, is that such data are
based around what individuals say they would
do in hypothetical situations, not real-world
choices. Thus the results may be subject to the
general criticism that they may overestimate
willingness-to-pay benefits because individuals
do not actually have to make real payments. In
this study, we use the valuations to quantify the
relative importance of the attributes and provide
an order-of-magnitude estimate of the value of
different packages to citizens.

2.1.2. The attributes and levels tested in
our SPDCEs

The first stage in the study was to define

the attributes and levels to be tested in the
SPDCEs. The table below presents what are
judged to be the seven most relevant attributes
describing the UK'’s relationship with Europe:
movement of people (treated separately for
holidays and working and living), ability to make
trade deals, trade in goods and services (again
treated separately), sovereignty (EU law) and
contributions to the EU.

The different levels for each attribute reflect
different possible options for each, spanning

a range of negotiated possibilities. The first
level reflects the pre-referendum status quo
(except for the contribution attribute, where the
second level is the status quo — in this case we
wanted to test reductions and increases in the
contribution).’

5 Referred to as the status quo throughout the report.

Reducing the complexities of the options to

a manageable amount of text while retaining
accuracy is not easy and some degree of
oversimplification is inevitable. An example of
this is the status quo for the freedom for working
and living attribute, where in strict legal terms
freedom of movement for first-time jobseekers,
as opposed to those with jobs, does not require
access to social assistance on the same basis
as locals and access for non-workers is only

for three months, after which time they can be
required to provide for themselves. It was not
feasible, however, to include this level of detail
in the questionnaire. The even shorter summary
descriptions (discussed in later sections)
produce further challenges in themselves

and some degree of ambiguity was difficult to
avoid. In any future iteration of the research the
descriptions and shortened versions would need
to be reviewed.

The attributes and levels assume reciprocity
— specifically that if health insurance would be
required to access emergency healthcare for
European citizens when travelling on holiday
to Britain, then health insurance would also
be required for Britons travelling to Europe
for holidays.

Furthermore, the attributes and levels simply
state the position that can be negotiated, not
what the impact of that position might be. For
example, we do not discuss the potential impact
of not participating in the single market on the
price of goods, nor do we discuss the likely
success of free trade agreements.

Determining the size or potential size of budget
contributions to the EU is complex and requires
a number of estimates and assumptions to be
made. Where possible we have used official data
in developing the levels tested in the survey,

but we acknowledge that they remain uncertain
and advise interpreting them as indicative



contribution levels rather than precise amounts.
Because of this uncertainty and the substantial
variation in contributions from one year to the
next, all figures have been rounded. We also
emphasise that the objective was to define a
range of levels to be included in the experiment
to allow estimation of the public’s sensitivity

to the level of EU contribution. A secondary
objective is to be able to describe different
relationship models in a broadly accurate way.

The current contribution level was estimated
based on the annual total contribution. We
presented both the total contribution and
average weekly contribution per household (by
dividing the total contribution by the number

of households in the UK [27,089,900 — ONS
2015%] and by 52). It should be noted that in
reality this amount will vary with the amount of
tax paid by the household, which is not taken
into account. For comparative purposes, we also
presented the total government expenditure (HM
Treasury 2016). To reduce the complexity of the
experiment, only the EU contribution was varied,
not the total government budget.

In estimating the UK’s current contribution, we
used the data published by the Treasury on an
annual basis. We used figures from 2014 (HM
Treasury 2015), the most recently available data
at the time the survey was developed. The UK’s
contribution is presented in several different
ways in the Treasury’s report, relating to different
transactions taking place between the UK and
the EU. We chose to use a figure indicative of
the UK’s ‘net contribution’ to the EU’s budget

— that is, the gross annual payment (£18.8bn

in 2014) minus the rebate received (£4.4bn in
2014) minus public-sector receipts from EU
funding programmes (£4.6bn in 2014). The
Treasury’s figures exclude direct private-sector
receipts from the EU, for which only estimates
are available.

We tested both increases and reductions in

the contribution levels in the experiments. The
highest level tested was £18bn per year, a figure
which was prominent in campaigning in the
run-up to the referendum, which does not take
into account the UK’s rebate or public-sector
receipts from EU programmes. The lowest level
was no contribution. We also wished to test a
level between £10bn and no contribution, ideally
reflecting the approximate contribution costs for
membership of the European Economic Area
(EEA). However, getting an accurate figure

for EEA contributions is even more difficult

than for the UK. According to an estimate in

a Commons briefing paper, Norway’s annual
contribution to the EU is around £115 per capita.
Using more recent data (based on current and
future payments from 2015 and 2020), Full Fact
estimate Norway’s contribution to be £140 per
capita. They estimate that this is about two-thirds
of what the UK pays per head of population —
before taking account of money coming back
into the UK. These figures do not take account
of how much Norway gets back from the EU,
and even the Norwegian government does not
regularly publish figures for its net contribution to
the EU (Full Fact 2016). Given the difficulties in
quantifying the EEA contribution level, we opted
for a level of £5bn per year, midway between the
current UK contribution and no contribution. The
attributes and levels were tested with groups of
individuals across the country to ensure that they
were understandable to the general public. They
were judged to be complex, but understandable.

The ultimate aim of the research is to understand
how important each of these attributes (and
levels) is to UK residents — and their willingness
to accept trade-offs between them. Towards this,
we set up two hypothetical choice experiments,
which are described in detail below.

6 https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/families/bulletins/

familiesandhouseholds/2015-11-05
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Figure 1. (Detailed) Attributes and levels tested in the experiments

Freedom of movement
for holidays

Freedom of movement
for living and working

Net contribution to EU
budget (taking account
of the UK rebate and
EU spending in the

UK)

Free trade deals
outside the EU

Free trade of services
in the EU

Free trade of goods in
the EU

Sovereignty

Level 1

UK citizens can go on holiday to any EU country and
can use health services in emergencies.

People from EU countries have the same rights in
the UK.

UK citizens can move to other EU countries to look
for work and work and can use public services and
qualify for benefits on the same basis as locals.
Students and retired people can live in other EU
countries and use their health services on the same
basis as locals.

People from EU countries have the same rights in
the UK.

The UK government spends £772 billion per year.
£18 billion of that goes to the EU (about £13 per
household per week).

The UK can only make trade deals with countries outside
the EU when EU countries are also part of the deal.

UK financial institutions are able to provide services in EU
countries and EU businesses are able to provide services
in the UK.

For example, UK banks can operate in Spain and Spanish
banks can operate in the UK.

UK businesses can sell goods to people in EU countries
without extra costs or barriers.

EU businesses have the same rights in the UK.

The UK makes most of its own laws, but is subject to
EU laws in some areas, for example, trade, employ-
ment, the environment and consumer protection.

Level 2

UK citizens can go on holiday to

any EU country, but need health
insurance for emergencies.

People from EU countries have

the same rights in the UK.

UK citizens can go to other EU

countries to look for work, but they
can access public services only if

they have a job in the EU.

People from EU countries have
the same rights in the UK.

The UK government spends £772
billion per year.

£10 billion of that goes to the

EU (about £7 per household per

week).

The UK can make its own trade deals
with countries outside the EU.

UK financial institutions are not able to

provide services in EU countries and

EU businesses are not able to provide

services in the UK.

For example, UK banks cannot
operate in Spain and Spanish banks
cannot operate in the UK.

UK businesses face some extra costs

when they trade goods in the EU.

EU businesses face the same costs to

trade goods in the UK.

The UK makes most of its own
laws, except around trade, where
EU laws apply.

Level 3 Level 4

UK citizens need a visa to go
on holiday to any EU country
and need health insurance for
emergencies.

People from EU countries have
the same rights in the UK.

UK citizens need a work permit
to work and access public

services in the EU.
People from EU countries have
the same rights in the UK.

The UK
The UK government spends government

£772 biliion per year. spends £772 billion
£5 billion of that goes to the EU per year.
(about £3.50 per household per

week). No payment goes

to the EU.

UK businesses face high costs
when they trade goods in the EU.

EU businesses face the same
costs to trade goods in the UK.

The UK makes all of its own
laws.
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2.1.3. Experiment 1: The unlabelled
binary choice experiment

In the first experiment, respondents were
presented with two hypothetical post-Brexit
options derived from combinations of the
attribute levels shown in Figure 1. The aim of this
experiment was to quantify the importance of the
different attribute levels to respondents and to
explore how these varied across the population.
It is noted that the choice options generated in
the experimental design contained combinations
which may not be judged to be realistic to some,
for example access to the EU market without

Figure 2. Example unlabelled binary choice pair

contributions to the EU budget. These were
retained on the basis that we are interested in
collecting the population’s preferences.

There are 1.7 million possible combinations of
attribute levels in Figure 1.7 Clearly this is far too
many to cover across any sample and therefore
we used an orthogonal design to generate the
choice pairs that were presented to respondents.
An orthogonal design ensures no correlation
between attribute levels and allows estimation of
the attribute’s main effects.

An example choice is shown in Figure 2.

Attribute Option A Option B

Freedom of movement for
holidays

Freedom of movement for
living and working

Net contribution to EU
budget (taking account
of the UK rebate and EU
spending in the UK)

Free trade deals
outside the EU

Free trade of
services in the EU

Free trade of goods
in the EU

Sovereignty

Which would you prefer?

Work permit required for jobs
(and access to services)

£18 billion per year
About £13 per household
per week

Only when all EU countries
are included

No trade of services between UK
and EU countries

Businesses face some extra
costs for trading of goods
between UK and EU countries

Some laws made in the EU, e.g.
employment, environment, trade /
Other laws are UK laws

Free movement /
Access to healthcare services

Visa and health insurance required

Free movement for work
and access to public services
and benefits with a job /
Free movement for retired and stu-
dents and access to health services

£10 billion per year
About £7 per household per week

UK can make own free trade deals

Services in UK and EU countries
able to trade freely across EU

Businesses face some extra
costs for trading of goods
between UK and EU countries

Trade laws made in EU /
Other laws are UK laws

7 The number of choice options is given by the product of the number of levels for each attribute (LA where L = levels and A =
attributes), for each of the two alternatives, in this case approximately 1.7 x 10® possible combinations, i.e. (3*x22x41)2.
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Because of the complexity of the choices —in
terms of the number of attributes, but also
because of their abstract nature — respondents
were first presented with the levels for each
attribute in the choice, in turn, and asked to
indicate which level they preferred. So, in the
example above, they were asked to assess which
options for freedom of movement of holidays
they would prefer: free movement with access

to healthcare services or the need for visa and
health insurance for travel. They were then asked
to indicate which level they preferred for freedom
of movement for living and working, for the net
contribution to the EU, for free trade deals, etc.

with the attribute levels using the detailed text

in Figure 1. After the last attribute, respondents
were asked to consider all attributes together,
think about those things that were most important
to them and indicate which option they would
prefer overall. To simplify the presentation a
reduced-text version of the attribute levels was
used for the full choice trade-off (as shown in
Figure 2). The simplified text is shown in Figure 3.

Respondents were presented with three binary
choice pairs. Before each choice they evaluated
the specific attribute pairs in the choice (using
the longer text description).

(we refer to these as the attribute pair choices).
This allowed respondents to become familiar

Figure 3. Attributes and levels tested in the experiments, simplified text

Freedom of
movement for
HOLIDAYS for UK
and EU citizens

Freedom of
movement for
LIVING and
WORKING for UK
and EU citizens

Net contribution
to EU budget

Free trade deals
OUTSIDE the EU

Free trade of
SERVICES
between UK and
EU countries

Free trade of
GOODS between
UK and EU
countries

Sovereignty

Level 1

Free movement /
Access to healthcare ser-
vices

Free movement for work and
access to public services and
benefits with a job /

Free movement for retired
and students and access to
health services

£18 billion per year
About £13 per household per
week

Only when all EU countries
are included

Services in UK and EU
countries able to trade freely
across EU

Free trade of goods between
UK and EU countries

Some laws made in the EU,
e.g. employment, environ-
ment, trade /

Other laws are UK laws

Level 2

Free movement /
Health insurance
required

Free movement for work
but no access to public
services without a job

£10 billion per year
About £7 per household
per week

UK can make own free
trade deals

No trade of services
between UK and EU
countries

Businesses face some
extra costs for trading of
goods between UK and
EU countries

Trade laws made in
EU/
Other laws are UK laws

Level 3 Level 4

Visa and health
insurance required

Work permit re-
quired for jobs (and
access to services

£5 billion per year
About £3.50 per
household per
week

No contribu-
tion

Businesses face
high extra costs for
trading of goods
between UK and
EU countries

UK makes all its
own laws



2.1.4. Experiment 2: Choice between
potential options

Once respondents were familiar with the
attributes, they were asked to make one further
choice to indicate which trade option they would

choose from a range of four pre-defined options.

The options were unlabelled (they were simply
called Options A, B, C and D) and reflected

Figure 4. Four-option choice

increasing institutional distance from the EU (see

Figure 4).

The options were meant to reflect different
relationship options, namely Option A the status
quo, Option B the Norway/EEA model,® Option
C the Customs Union® and Option D the ‘no
deal’ option. However, in shortening the text for
‘freedom of movement for working for UK and

m Option A Option B Option C Option D

Freedom of
movement for
HOLIDAYS for UK
and EU citizens

Free movement / Ac-
cess to health services

Freedom of
movement for
WORKING for UK
and EU citizens

Free movement with
job

£10 billion per year
About £7 per house-
hold per week

Contribution to EU
budget

Free trade deals
OUTSIDE the EU

Only when all EU coun-
tries are included

Services in UK and EU
countries able to trade
freely across EU

Free trade of
SERVICES between
UK and EU countries

Free trade of GOODS
between UK and EU

Free trade of goods
between UK and EU

Free movement /
Access to health
services

Free movement
with job

£5 billion per year
About £3.50 per
household per week

UK can make own
free trade deals

Services in UK and
EU countries able to
trade freely across
EU

Businesses face
some extra costs
for trading of goods

Visa and health
insurance required

Work permit re-
quired for jobs (and
access to services)

No contribution

Only when all
EU countries are
included

No trade of services
between UK and EU
countries

Businesses face
some extra costs
for trading of goods

Visa and health
insurance required

Work permit required
for jobs (and access
to services)

No contribution

UK can make own
free trade deals

No trade of services
between UK and EU
countries

Businesses face
high extra costs for
trading of goods

countries countries between UK and EU  between UK and EU  between UK and EU
countries countries countries
B ENS MEL 1D 10 Trade laws made in  Trade laws made in
. EU, e.g. employment, UK makes all
Sovereignty - EU other laws are EU other laws are .
environment, trade, its own laws
UK laws UK laws
other laws are UK laws
Which would you vote for?
8 Norway is not a member of the EU, but is closely associated with the EU through its membership of the EEA.
9 A customs union is a form of trade agreement between countries, where these countries agree not to impose tariffs (taxes on

imports) on each other’s goods and to impose common external tariffs on goods from countries outside their union. The EU
is the biggest customs union in the world, and includes the 28 EU member states plus Monaco. The EU has customs union

agreements with Turkey, Andorra and San Marino.



10 What sort of Brexit do the British people want? Technical addendum

EU citizens’ for the status quo and Norway/

EEA the description became ambiguous.

We therefore have not used these labels in
discussing the findings from this experiment.
However, we retain the data in the analysis and
in the discussion of the findings, as they provide
relevant information on the public’s preferences.
Should this study be repeated, the short attribute
level descriptions should be reviewed.

2.2. Other questions

After the experiments respondents were asked
three questions about the difficulty of the choice
tasks:

‘Thinking about the different options for
the UK'’s relationship with the European
Union, how easy or difficult did you find it
to decide what you would prefer?’

‘And thinking about the questions
themselves, how easy or difficult did you
find it to understand the options being
compared?’

‘And when you were asked to choose

between two tables of options, how easy
or difficult did you find the task of looking
across the options to make your choice?’

Potential responses for each were: ‘very easy’,
‘quite easy’, ‘neither easy nor difficult’, ‘quite
difficult’ and ‘very difficult’.

Data on gender, age, social grade, education
level, household type, economic activity, home
ownership and home location (region), as well
as interest in politics, political party identification
and whether the respondent voted in the
referendum and how they voted were provided
from other information collected in the BSA (see
Appendix A for details).

2.3. Survey recruitment and
sampling

Given the prominence of the survey topic, it was
very important that the survey was undertaken

with a representative sample of the general
public.

To limit survey response bias, we undertook the
survey with a sample from the BSA, a random
probability sample that is representative of the
population of Great Britain, excluding Northern
Ireland. A random probability sample gives
every potential respondent in the population a
known (though not necessarily equal) chance
of being selected. If a sample has been drawn
in this way then, as long as a sufficient number
of people have been selected for interview,

and a suitable weighting is applied, the views
expressed by those who are interviewed
(assuming a fair proportion of those who are
selected actually participate) should provide a
reasonably accurate portrait of the distribution
of attitudes in the population at large (Curtice
2016). Random probability sampling is the gold
standard for undertaking surveys, ensuring best
representation of the population.

The procedure for deriving the BSA sample is as
follows (from Curtice 2016):

First, the addresses of potential
respondents are drawn at random from
the Postcode Address File, which contains
virtually every residential address in the
UK. Second, at each selected address

the interviewer compiles a numbered list
of all those aged 18 and over and the one
that should be interviewed is selected via
a grid of random numbers. Nobody else
can be interviewed. Further, every effort is
made to ensure that a successful (face-
to-face) interview is conducted at as many
of the originally selected addresses as
possible. This is a time consuming process
that lasts not just weeks but months, but

it helps ensure that those interviewed are
not just those who are easily contacted.

There are also limitations (also from Curtice
2016):

Rather than selecting addresses at
random from across the whole country,



first of all a set of geographical areas
(postcode sectors) is selected at random,
and addresses are then selected from
within those areas. This geographical
concentration helps ensure that the
selected addresses are all within
reasonable travelling distance of each
other, but slightly increases the risk that
the sample is not as representative of

the population as it might otherwise be.
Similar geographical considerations also
mean that no interviewing is conducted in
the sparsely populated part of Scotland
north of the Caledonian Canal. Meanwhile,
we should bear in mind that despite the
efforts that are made, the response rate to
a survey such as BSA is far from perfect,
and indeed has fallen since the survey
was first conducted in 1983. In recent
years, typically just over half of those
whom it was hoped would participate have
actually done so.

This means that the BSA sample does not
perfectly reflect the population; for example, it
under-represents those under 35 years of age
and those in larger households.! The BSA data
are therefore reweighted to reflect the age and
gender (though not social class) profile of the
population. For a detailed discussion of the
reweighting procedures for the BSA and our
sample, see Appendix A.

However, the quality of the BSA sample is much
higher than online panel surveys in general, as
was illustrated in the work by Curtice (2016),
which shows that:

« Data from the BSA suggest that
unrepresentative samples caused the 2015
General Election polling error.

« Data on reported voting from BSA 2015
show a Conservative lead over Labour of 6.1
points, very close to the actual lead recorded
at the 2015 General Election of 6.6 points.

« Seventy per cent of BSA respondents
reported voting at the 2015 General
Election, close to the official turnout figure of
66 per cent.

The sample for this survey was obtained from
the BSA-derived survey panel (based on those
who said they would be willing to participate

in further research studies). Surveys were
conducted with half of the survey panel in
February and March 2017. All panel members (in
the half panel) were approached to participate

in the survey — no quotas were used — thus
maintaining the random probability design.

The fieldwork approach for the panel survey
employed a sequential mixed-mode design,
where panel members were first invited to
participate in the research online (by post, email
and text) before being contacted by telephone
if they had not yet completed the interview after
two weeks (and if telephone numbers were
available). Thus we were able to access those
who do not have regular access to the Internet
or, for instance, may have literacy or language
barriers.

A £5 ‘Love to shop’ gift card was sent as a ‘thank
you’ to those who participated in the survey.

The fieldwork period lasted one month to allow
repeated attempts to contact the selected
individuals to try to secure their participation.

In terms of overall response rates, our survey
achieved a 60 per cent response rate among
those panellists invited to participate. When

10  Larger households are under-represented in the BSA before weighting because one individual per
household is randomly selected. This means that someone living in a single-person household has
a five-times-higher probability of selection compared with someone in a five-person household. This
is accounted for in the weighting, which also corrects for under-representation of younger people —
related to non-response bias. The weighting procedure is discussed in further detail in Appendix A.
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taking account of non-response for the

BSA interview and then also at the point of
recruitment to the panel, the overall survey
response rate is 16 per cent. Given that a great
deal is known about panel members from BSA
interview, it was possible to apply a relatively
sophisticated weight to account for non-response
(see Appendix A for details).

The total number of interviews conducted for this
survey was 917.



3. Findings from the stated preference
discrete choice experiments

In this chapter we describe the characteristics
of the survey sample and the findings from the
SPDCEs.

3.1. Socio-economic
characteristics of the sample

The survey sample has the following
characteristics (see the summary table in
Appendix A for a more detailed description of the
sample):

* Young people (18—24 years of age) are
under-represented and older people (over 55
years of age) over-represented.

* Londoners are slightly under-represented.

* Managers are over-represented, with those
who undertake semi-routine or routine
occupations being under-represented.

* People with degrees are over-represented
and those with no qualifications are under-
represented.

» Single-person households are over-
represented, compared to households with
3+ adults.

* Those in full-time education are under-
represented, whereas retired people are
over-represented.

* Those who own their homes are over-
represented compared to those who rent
their homes (who are under-represented).

Weights are provided to ensure that the
reweighted sample is representative of the
population, across measured socio-economic
characteristics.

3.2. Political characteristics of the
sample

In terms of political attributes, the sample
contains a higher proportion of people who are
interested in politics ‘quite a lot’ or ‘a great deal’
and a higher proportion of Conservative Party
members compared to the BSA population
estimate, although the figures are much more
comparable when the weights are applied.

3.2.1. Referendum voting patterns

Eighty-three per cent of individuals in the
(weighted) sample voted in the referendum.

This is higher than the referendum turnout,
consistent with the sample being more interested
in politics than average. Figure 5 shows the
reported voting patterns for the weighted and
unweighted sample. Excluding those who did not
vote or refused to answer the question shows a
small majority for Leave (51.5 per cent of those
who reported their vote). That the sample, after
weighting, closely replicates the observed Leave
majority is a good indicator that the sample
reliably represents the population.
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Figure 5. Referendum voting patterns in the survey sample (n = 917)

48.3%
42.5% ‘ Unweighted
40.0% o
39.4% Weighted
17.6%
12.3%
Remain Leave Didn’t vote / refused /

don’t know

Respondents were also asked what would be
their voting intention if they were given the
chance to vote again (see Figure 6). Excluding

their voting intention again shows a small
majority for Leave (51.9 per cent of those who
would vote). We observe a slightly smaller

those who would not vote or who did not know percentage who would not vote.

Figure 6. Voting intentions if given the chance to vote again (n = 917)

51.1%
48.2%
44.4% 43.7%

‘ Unweighted

Weighted
71%

5.1%
Remain Leave Wouldn’t vote /
don’t know

1 Among the Remainers, 8 per cent stated they would change their mind to vote Leave and 3 per cent stated that they would
not vote; meanwhile, 6 per cent of the Leavers indicated that they would vote Remain and 4 per cent would not vote again. For
non-voters, 39 per cent stated that they would vote Remain and 40 per cent would vote Leave with 20 per cent saying that they
would again not vote.



Figure 7. Observed choices between the four unlabelled Brexit options (n = 917, weighted)

37%
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14%
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25%
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|

Don’t know /
refused

Greater institutional distance from the EU

3.2.2. Respondents reported
preferences from the four unlabelled
Brexit options

As part of the survey, respondents were asked to
choose between four possible options for Britain’s
relationship with Europe (see Figure 4). As noted
earlier, these reflect greater institutional distance
from the EU as you move to the right. Nearly

60 per cent of the (weighted) sample choose
Options A or B, i.e. those with closer ties to the
EU. Twenty-five per cent choose Option D (the

option with the greatest institutional distance from
the EU). The least popular option is Option C,
reflecting the Customs Union. A small proportion
indicate that they do not know or refuse to answer.

Figure 8 shows the proportion of (weighted)
choices for each option by age group. We
observe higher proportions of older age groups,
compared with young people, choosing the
option with greatest institutional distance from
the EU — and the opposite for options with closer
institutional distance to the EU.

Figure 8. Observed choices between the four unlabelled options, by age (n = 917, weighted)

50% Greater institutional distance from the EU

40%

30%

20%

10%

A B
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Figure 9. Observed choices between the four unlabelled options, by education level (n = 917, weighted)

Greater institutional distance from the EU
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O level / CSE or equivalent

When looking at how the choices vary by
education level (Figure 9), we see a much higher
proportion of those with degrees choosing
options with closer ties to the EU.

There is high negative correlation between

age and education level, with a much smaller
percentage of those aged 65 years and above
having a degree (12 per cent, compared to 25
per cent across all age categories) and a much
higher percentage having no qualifications (35
per cent, compared to 15 per cent across all age
categories). In the model analysis described in
Section 3.4, we tested both age and education
effects and were only able to identify significant
education effects. We therefore conclude that
education is the more important influence in the
public’s preferences.

When looking at people’s preferences for

the different options by how they voted in the
referendum, not surprisingly, a higher proportion
of Remainers prefer options with a closer
relationship with the EU (nearly 80 per cent of
those who voted Remain prefer Options A or

B) while Leavers prefer options with greater
institutional distance from the EU (with 57 per
cent preferring Options C or D). However, what

‘ Higher education below degree

Foreign or other

C D

A level or equivalent

No qualification

is surprising is the popularity of Option B. This is
the most popular option overall, including being
the most popular for Remainers and the second
most popular for Leavers. Given the polarisation
of views across the population, it is interesting
that this option is palatable to a broad range of
the population.

3.3. Respondents’ understanding
and engagement in the choice
tasks

When asked, most people found it quite difficult
to indicate their preferences between the different
choices describing the UK’s relationship with the
EU (see Table 1 for reported difficulty). In general,
young people (18-24 years of age) found these
decisions easier to make, as did people without
formal educational qualifications. Women found
these decisions more difficult to make.

However, the respondents found the presented
options easier to understand, although a quarter
still found them ‘quite difficult’. In general, older
people and people without qualifications found
the options ‘quite difficult’ or ‘very difficult’ to
understand. More men found them ‘very easy’.



Figure 10. Observed choices between the four unlabelled options, by referendum voting pattern (n = 917,

weighted)
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Table 1. Thinking about the different options for the UK’s relationship with the EU, how easy or difficult did you
find it to decide what you would prefer? (n = 917)

T S S S

Very easy 56 6.1

Quite easy 191 20.8
Neither easy nor difficult 149 16.2
Quite difficult 430 46.9
Very difficult 91 9.9

Table 2. And thinking about the questions themselves, how easy or difficult did you find it to understand the
options being compared? (n = 917)

N T S N N

Don’t know 1 0.1

Very easy 94 10.3

Quite easy 312 34.0

Neither easy nor difficult 235 25.6

Quite difficult 246 26.8

Very difficult 29 3.2
Further, over half the participants thought the older people tended to find the tasks ‘quite

choice tasks themselves were ‘very easy’, ‘quite difficult’ or ‘very difficult’ and men tended to find
easy’ or ‘neither easy nor difficult’, although one- them ‘very easy’.
third of people found them ‘quite difficult’. Again,



18 What sort of Brexit do the British people want? Technical addendum

Table 3. And when you were asked to choose between two tables of options, how easy or difficult did you find
the task of looking across the options to make your choice? (n =917)

N N T S

Don’t know 1 0.1

Very easy 61 6.7

Quite easy 260 28.4

Neither easy nor difficult 195 21.3

Quite difficult 319 34.8

Very difficult 81 8.8
We consider the choice tasks to be quite In the models, the contribution variable (net
difficult. They included quite a large number of contribution to the EU budget, measured in
complex and relatively abstract attributes. That GBP per household per week) is modelled as
respondents themselves reported this to be the a continuous variable, with a constant on the
case suggests engagement and honesty about zero contribution level. The advantage of using
the exercises. However, we are also buoyed by a continuous variable is that this provides a
the fact that most people felt they were able to measure to quantify the relative importance
understand and make the choices. of all other attributes. Specifically, the ratio of

the coefficients of the other attributes and the
(continuous) coefficient for the contribution
provides a relative measure of the trade-off
between the attribute value and contribution to
the EU and thus reflects a value of the attribute,
in monetary terms.

3.4. Choice modelling results

DCMs were developed using the respondents’
stated choices from the experiments (see
Appendix B for the theoretical background on
discrete choice modelling and the detailed model
results). All models have been estimated using
unweighted data (each observation has a weight
of one) to achieve maximum statistical efficiency;
no bias is introduced.

However, we also sound a note of caution in

the interpretation of the resulting valuations.
First, we emphasise that the levels described

the contribution to the EU assuming that the
overall level of government expenditure was

The outputs from the model estimation fixed. So, people may not see this as a saving at
procedure are coefficients that reflect the weight @Il Second, some people may prefer to make a
or importance that respondents placed on each contribution because it signals a relationship with
attribute and level that best represent their the EU; others may place a much more negative
(stated) choices. Both the values and statistical value on such a contribution, precisely because

significance of the coefficients are output and itis to the EU. In this regard, we observe that
are reported in Appendix B. some segments of the population — specifically

those with degrees — are less sensitive to such
expenditure, whereas others, such as those who

12 In this context significance refers to whether a coefficient can be assumed with a certain level of confidence, usually 95
per cent, to be different from zero. The standard errors determine a confidence interval for the coefficient, which is deemed
significant if the interval does not contain zero.



voted to Leave the EU in the British referendum,
are more sensitive to such expenditure. We
therefore advise that the resulting values for the
other attributes should be interpreted relatively,
that is used to compare the relative importance
of different attributes, rather than absolutely,
and that the values be used to provide order-of-
magnitude estimates only.

All other attribute levels are treated as
categorical variables and therefore are valued
relative to a baseline level (this level has a value
of zero and is identified in the results).

Separate DCMs were developed from the data
collected from each of the experiments:

» Seven attribute pair choices (over three
unlabelled binary choices, for 21 choices in
total)

» Three unlabelled binary choices (called SP1)

* One final choice reflecting the four fixed
choice scenarios (called SP2).

We then pooled the choice data from all of the
choice tasks, taking account of different levels of
error in each choice task using scale parameters
(see Bradley & Daly 1991). In the final models
we also take account that respondents provided
multiple, possibly correlated, responses using a
bootstrap procedure (see Appendix B for details).

Model findings without socio-economic
segmentation are discussed first. We then discuss
model results that incorporate socio-economic
terms, specifically interacted with the preference
weights, to explore how preferences across the
different attributes vary across different socio-
economic segments of society. Finally we discuss
results that incorporate significant influences
between Leavers and Remainers.

3.4.1. Model results without covariates

Figure 11 presents the average attribute
values, derived from the model without socio-
economic segmentation (see Appendix B for
the detailed model results). The attribute values

are measured relative to the first level for each
attribute, i.e. the status quo (see Figure 1 for
the detailed description), and are measured in
units of contribution to the EU budget in £ per
household per week. Positively valued attribute
levels, i.e. those to the right of the y-axis, reflect
attribute levels that were valued positively by the
population, i.e. those that they would be ‘willing
to pay’ for in terms of contributions to the EU
budget, relative to the status quo. Negatively
valued attribute levels, i.e. those to the left of the
y-axis, reflect attribute levels that were valued
negatively by the population, i.e. those that they
would be ‘willing to accept’ compensation for,
relative to the status quo.

Needing a visa and health insurance for holiday
travel is the most negatively valued attribute
level at -£17 per household per week. But in
general it is the free trade and trade of goods
and services attributes that are valued most,
with high values placed on being able to make
trade deals with countries outside of the EU and
being able to provide services and sell goods
(without extra costs) in the EU. These findings
are discussed in much more detail in the main
report (Rohr et al., 2017).

3.4.2. The impact of socio-
demographics on the attribute
valuations

As part of the analysis we investigated how
preferences varied across the population. Tests
were therefore undertaken to examine the impact
of socio-demographic and other factors on the
importance weights for each attribute (and level).
Where significant differences are observed,
socio-economic covariates are incorporated into
the model, for example:

» Education level was observed to have
significant impact on a number of different
attributes. Specifically, having a degree had
a strong influence on the sensitivity of the
contribution level to the EU (people with
degrees had much lower sensitivity to the
contribution level) as well as on freedom
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Figure 11. Value of attributes relative to the status quo, from the simple models without socio-economic
covariates

Contribution to EU budget (GBP per household per week)
-£20.00 -£15.00 -£10.00 -£5.00 £0.00 £5.00 £10.00 £15.00

Can use health services

Holidays

Need health insurance

Need a visa and health insurance

Can go to EU countries to work and live

Working and living Need a job to access services

Need a work permit

Can only make deals with EU

Can make own trade deals |GGG

Free trade

Able to provide services in EU

P Not able to provide services in EU

Services

Businesses can sell goods in EU

Trade of goods = Businesses face extra costs to sell goods in EU
Businesses face high costs to sell goods in EU

Subject to EU laws in trade, environment, employment, etc.
. Subject to EU laws around trade
Sovereignty
UK makes all its own laws

Valued negatively relative to status quo

Valued positively relative to status quo

of movement for holidays, freedom of - Respondents from the North of England
movement for living and working, ability to were more likely to select Option D

make trade deals, trade of services and
sovereignty.

- People aged 65 and above were more
likely to select Option D.

*  Country of birth (in the UK or not)

significantly impacts the value of the living/
working attribute.™

The resulting attribute valuations — relative to
contributions to the EU budget — are presented
in Figure 12. It is noted that the resulting values

* Interms of the four-choice alternative: tend to be larger for those with degrees, because
- Respondents from London were more in some cases they value the attribute levels
likely to select Option A more highly but also because their sensitivity

13 British, Commonwealth and Irish citizens make up 94 per cent of the (weighted) sample. Further, 88 per cent were born in
Britain.
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Figure 12. Value of attributes relative to the status quo (for those without degrees), from the models with

socio-economic covariates

Contribution to EU budget (GBP per household per week)
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‘ Without degree

to the contribution to the EU budget is lower
(resulting in higher valuations).

3.4.3. The impact of referendum voting
preferences on the attribute valuations

We have also undertaken model analysis to
explore how voting preferences, specifically
whether people voted Leave (Leavers) or Remain
(Remainers), influence attribute valuations, noting
that the sample sizes for each group means that
we are not able to estimate separate models

for Leavers, Remainers and those who did not
vote with significant terms. Therefore, we have
used the model, including covariates, described

With degree Not born in UK

in the previous section and have added in terms
for Leavers, when they were identified to be
significantly different from Remainers (and non-
voters). This also has the advantage of taking
account of education influences. Non-voters are
included in the base with Remainers (we tested
separate coefficients for non-voters, but could not
identify any significant effects).

We observe the following effects:

Contribution to the EU:

* Leavers are much more sensitive to the
level of contribution to the EU (and thus their
resulting valuations are lower).



22 What sort of Brexit do the British people want? Technical addendum

* Leavers prefer options with zero EU
contribution, whereas Remainers dislike
options with zero EU contribution.

Freedom of movement for holidays:

* Remainers (and non-voters) prefer and
value similarly freedom of movement with
access to healthcare and the need for
health insurance; they strongly dislike the
requirement for a visa for holiday travel,
particularly those with degrees.

* Leavers prefer the option requiring a visa
for holiday travel relative to the status quo,
but not as much as the option of freedom
of movement but with the need for health
insurance to access health services while
travelling.

Freedom of movement for working and living:

* Both Remainers and Leavers prefer that EU
citizens working and living in the UK (and
vice versa) should require a job to access
public services relative to the status quo.

* Leavers and Remainers without degrees
also prefer the requirement for work permits
to work relative to the status quo, although
Remainers with degrees like this less than
the status quo.

Free trade with countries outside the EU:

* Both Remainers and Leavers prefer options
where the UK is able to make trade deals with
countries outside the EU without the EU, with
those with degrees valuing this more highly.

Trade of services in the EU:

* Both Remainers and Leavers prefer options
where the UK is able to provide services to
the EU, with those with degrees valuing this
more highly.

Trade of goods in the EU:

* Both Remainers and Leavers prefer options
where the UK is able to sell goods in the EU
without extra costs (and they dislike options
with higher extra costs more than options

with lower extra costs), and those with
degrees value trade of goods more highly
than those without degrees.

Sovereignty:

» Leavers dislike being subject to EU laws in
trade, labour, environment, etc., and prefer
that the UK makes its own laws, particularly
those without degrees. Contrary to this,
Remainers prefer being subject to EU laws in
trade, labour, environment, etc., and dislike
options where the UK makes all of its own
laws; those with degrees feel more strongly
about this.

3.4.4. Summary of key findings
Below we summarise the key findings.

People want to minimise the amount that the
UK contributes to the EU budget, and those
with degrees are less sensitive to the level of
contribution, but the impact of this variable on
people’s choices was not large

The contribution to the EU budget is modelled
as a continuous variable (with separate
constants for zero contribution for those within
and without degrees). The sign on this term is
negative, indicating that people want to minimise
the amount that the UK contributes to the EU
budget. Those with degrees are about half as
sensitive to this expenditure compared to the rest
of the population. This may be because those
with degrees have higher incomes and therefore
are less sensitive to cost more generally, but it
may also be because those with degrees place a
higher value on EU integration and therefore do
not feel as negatively about the contribution the
UK makes to the EU budget. What this means
when calculating the value of the other attributes
relative to the contribution to the EU budget

is that those with degrees will have higher
valuations, because of their lower sensitivity to
the contribution variable. On the other hand,
Leavers are more sensitive to the contribution

to the EU budget and therefore, all else being
equal, will have lower resulting valuations.



It is also noteworthy that the constants on the
zero contribution level are negative, both for
those with and without degrees. This implies
that respondents dislike options with a zero
contribution level, which is counter-intuitive (our
intuition would have been that people would
prefer not to make a contribution to the EU). We
observe this same trend when considering the
contribution variable as a categorical variable.

It may be that people prefer to make some level
of contribution because it provides some sort of
signal of a relationship with the EU, and that, on
average, respondents viewed this relationship
positively. We do, however, observe that Leavers
have a positive value on a zero contribution
level, which is intuitive.

Overall, we observe that the size of contribution
to the EU budget has a very small impact

on the choices (even though it is statistically
significant in explaining the choices that people
made in the experiments'*). When we ran tests
exploring how preferences across the different
options changed as a result of different levels
of contribution (discussed in Appendix B), we
observed a very small impact on predicted
choices (particularly compared to other
attributes). There are a number of reasons why
this may be the case. First, in the choices the
overall level of government expenditure was
fixed (£772bn per year) and only the contribution
to the EU was varied. Some people may only
be sensitive to the overall level of expenditure,
and not the contribution sent to the EU. Second,
in the experiments the contribution levels were
described both in terms of the total contribution
relative to total government expenditure and

the cost per household per week — and perhaps
when presented as costs per household these
were seen to be less significant (the largest
level was £13 per household per week, between
the average household’s weekly electricity bill
[£11.50] and what it spends per week on eating
out [£17.30]). Third, sensitivity to the level of

23

contribution may also be influenced because
the money is being transferred to the EU. Some
people may view this positively, because it
signals a relationship with the EU; others may
view it very negatively. Finally, it may be a result
of the experiment being hypothetical — i.e. that
the respondents do not really have to make

the payments — so cost sensitivity may be
understated.

We therefore advise that the resulting values
for the other attributes should be interpreted
relatively and that absolute valuations be used
as ‘order-of-magnitude’ estimates only.

In terms of freedom of movement for holidays,
people want to preserve free movement (without
a visa) but with the need for health insurance for
medical emergencies

In terms of freedom of movement for holidays, on
average respondents prefer constraints on the
use of healthcare for holiday travellers to the UK
(with reciprocal requirements for UK travellers
to Europe), rather than complete freedom

of movement and access to health services.
However, the requirement for a visa for travel to
the EU is valued very negatively — in fact it is the
most negatively valued attribute level across all
attributes — particularly by Remainers and those
with degrees.

People would also like to constrain freedom of
movement for living and working in the EU, such
that those who wish to live and work in other
countries should have to have a job to access
public services in these countries

In terms of freedom of movement for living and
working, on average respondents prefer the
second option, i.e.:

‘UK citizens can go to other EU countries
to look for work, but they can access
public services only if they have a job in

14 We use the 95 per cent confidence level to define significance, taking into account correlation between multiple responses
provided by individuals. Note that while all the coefficients presented are significantly different from zero at this level, the

differences between estimated coefficients may not be.
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the EU. People from EU countries have
the same rights in the UK.’

Those with degrees value the status quo, i.e.
being able to look for work, work, use public
services and qualify for benefits on the same
basis as locals, more highly than those without
degrees. Those without degrees value the option
of needing a work permit compared to the status
quo, but for those with degrees and those born
outside the UK, this is the least popular option.

People place a high positive value on the UK
being able to make its own trade deals with
countries outside the EU

Both Remainers and Leavers place a strong
value on the UK being able to make its own
trade deals with countries outside the EU,
particularly those with degrees. Respondents
who have a degree also value the status

quo, where the UK can only make deals in
conjunction with the other European countries,
more than those without degrees.

People place a high positive value on UK
financial institutions being able to provide
services in EU countries (and EU countries being
able to provide services in the UK)

Both Remainers and Leavers place a high value
on being able to provide financial services in EU
countries, with those with degrees valuing this
particularly highly.

People also place a high value on UK
businesses being able to sell goods in the EU
and are against options that have high costs to
allow them to do so

Across the population, respondents place a high
value on UK businesses being able to sell goods
in the EU (this attribute level is valued second
highest, relative to not having to have a visa for
travelling for holidays).

There is polarisation of views between those
with degrees and those without regarding the
importance of the UK’s sovereignty over its laws

Remainers and those with degrees prefer the
option where the UK is subject to EU laws in
areas like trade, employment, the environment
and consumer protection, followed by the case
where the UK makes most of its own laws,
except around trade. They place the lowest value
on the third option, where the UK makes all of

its own laws. This is in direct contradiction to
those without degrees and Leavers, who value
the option where the UK makes all of its own
laws most, followed by the case where the UK
makes most of its own laws, except around trade
— which are both valued positively relative to

the case where the UK is subject to EU laws in
areas like trade, employment, environment and
consumer protection.



4. How can we use the choice
modelling results to inform Brexit
negotiations?

4.1. Quantifying the value of
different deals to the public

In this chapter we discuss how the model results positions. Table 4 shows the attribute-level values
can be used to quantify different Brexit negotiation ~ from the model without covariates.'®

Table 4. Attribute values (units = contribution to EU budget in GBP/household/week)

Relative to Relative to ‘no
‘status quo’ deal’

Freedom of movement for holidays

Can use health service in the EU countries for medical emergencies £0.00 £17.30
Need health insurance £5.61 £22.92
Need a visa and health insurance -£17.30 £0.00

Freedom of movement for working and living

Can go to EU countries for work/living £0.00 -£1.95
Need a job £4.12 £2.17

Need a work permit £1.95 £0.00

Free trade deals outside the EU

Can only make trade deals with countries outside the EU with EU £0.00 -£12.12
Can make its own trade deals £12.12 £0.00

Free trade of services in the EU

Able to provide service in EU £0.00 £11.96
Not able to provide service in EU -£11.96 £0.00

Free trade of goods in the EU

Can sell goods £0.00 £16.93
Face extra cost -£6.35 £10.57
Face high cost -£16.93 £0.00

Sovereignty

The UK makes most of its own laws but subject to EU laws in some areas £0.00 -£8.08
The UK makes most of its own laws, except around trade, where EU laws apply £4.47 -£3.61

The UK makes all of its own laws. £8.08 £0.00

15 The valuations are in units of contribution to the EU budget and are measured relatively to a base level (for ease of use we
present the values from the base model, relative to the ‘status quo’ and relative to ‘no deal’).
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Table 5. The value of ‘no deal’ compared to the ‘status quo’ (units = contribution to EU budget in GBP/

household/week)

Attribute level for ‘no deal’ compared to ‘status quo’ Attribute value

Freedom of movement for holidays: Need a visa and health insurance
Freedom of movement for working and living: Need a work permit
Free trade deals outside the EU: Can make own trade deals

Free trade of services in the EU: Not able to provide service in EU

Free trade of goods in the EU: Businesses face high costs to sell goods in EU

Sovereignty: UK makes all of its own laws

EU contribution (savings)*

-£17.30
£1.95
£12.12
-£11.96
-£16.93
£8.08
£10.00

Total (£/household/week) -£14.05

* It is not straightforward to estimate the EU contribution. The value of £10 per household per week approximately represents the UK’s net payment to
the EU budget, i.e. gross contribution minus the rebate. However, it does not take account of the moneys received by the public sector from EU spending
programmes or UK private-sector receipts from the EU, which would reduce the savings, increasing the negative value attached to the ‘no deal’ option.

4.1.1. The value of ‘no deal’ compared
to the status quo

First, we calculate the value of ‘no deal’ compared
to the status quo (see Table 5 for details) by
summing the valuations from the model for the
difference between ‘no deal’ and the status quo.
We also include the contribution savings. The
valuations are in units of contribution to the EU
budget. While the population perceive some
positive benefits of a ‘no deal’ option, in terms
of being able to make trade deals with countries
outside the EU, full sovereignty and a reduction
in EU contributions, these are outweighed by the
negative aspects of needing a visa (and health
insurance) for travel and loss of access to the
EU market for goods and services. Overall, the
value of a ‘no deal’ option to the public is about
£14 per household per week worse than the
current relationship with the EU. In other words,
the average household would want around £14
per week in EU contributions to compensate it
for the loss of EU membership without any kind
of deal about the UK'’s future relationship with

the EU. Multiplying this value by the number of
households'® and converting to a yearly figure
gives a value of around £20bn/year (in EU
contributions).

4.1.2. The value of a Norway/EEA deal
compared to the status quo

On the other hand, the value of a Norway/EEA
deal (Norway is not a member of the European
Union, but is a member of the EU’s single market
through its membership of the EEA,; it is not a
member of the Customs Union and can make its
own trade deals) is about £14 per household per
week more valuable (in EU contributions) than
the current relationship with the EU (see detailed
calculations in Table 6), largely a result of the
ability to make trade deals with countries outside
of the EU. This is the amount that households
would be willing to pay in EU contributions for

a Norway-like deal compared to continuing

EU membership. Multiplying this value by the
number of households and converting to a yearly
figure gives a value of around £20bn/year.

16 The total number of UK households in 2016 is 27,089,900 (ONS 2016).



Table 6. The value of a Norway/EEA deal compared to the ‘status quo’ (units = contribution to EU budget in
GBP/household/week)

Attribute level for ‘no deal’ compared to ‘status quo’ Attribute value

Freedom of movement for holidays: Can use health service in the EU countries £0.00
Freedom of movement for working and living: Can go to EU countries for work/living £0.00
Free trade deals outside the EU: Can make its own trade deals £12.12
Free trade of services in the EU: Able to provide service in EU £0.00
Free trade of goods in the EU: Businesses face some extra costs to sell goods in EU -£6.35
Sovereignty: Subject to EU laws around trade £4.47
EU contribution (savings)* £3.50

Total (£/household/week) £13.74

* Norway'’s annual EU payments are estimated as £140/person, compared to £220/per for British people (Full Fact 2016). This figure does not take
account of how much Norway gets back from the EU (see Subsection 2.1.2 for a detailed discussion of the Norwegian contribution figures). This is con-
verted to an approximate contribution of £6.50 per household per week, which is a saving of £3.50 per household compared to the status quo.

4.1.3. The value of a Norway/EEA deal travel and businesses being able to provide
compared to ‘no deal’ goods (albeit at some extra cost because of non-
membership of the Customs Union) and services
The value of a Norway/EEA deal is about £28 in the EU. Negative aspects of the Norway
per household per week (in EU contributions) option include freedom of movement for working
more than a ‘no deal’ option (see detailed and living and being subject to EU laws around
calculations in Table 7), largely as a result of trade and EU contributions, but these are far
there being no prospect of needing visas for outweighed by the positive aspects.

Table 7. The value of a Norway/EEA deal compared to ‘no deal’ (units = contribution to EU budget in GBP/
household/week)

Attribute level for ‘no deal’ compared to ‘status quo’ Attribute value

Freedom of movement for holidays: Can use health service in the EU countries £17.30
Freedom of movement for working and living: Can go to EU countries for work/living -£1.95
Free trade deals outside the EU: Can make own trade deals £0.00
Free trade of services in the EU: Able to provide service in EU £11.96
Free trade of goods in the EU: Businesses face some extra costs to sell goods in EU £10.57
Sovereignty: Subject to EU laws around trade -£3.61
EU contribution (costs)* -£6.50

Total (£/household/week) £27.78

* Norway'’s contributions are estimated at £6.50 per household — see Table 6 above.
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Table 8. The value of participating in the Customs Union compared to the ‘status quo’ (units = contribution to

EU budget in GBP/household/week)

Attribute level for ‘no deal’ compared to ‘status quo’ Attribute value

Freedom of movement for holidays: Need a visa and health insurance
Freedom of movement for working and living: Need a work permit
Free trade of services in the EU: Not able to provide service in EU

Free trade of goods in the EU: Businesses face some extra costs to sell goods in EU

Sovereignty: Subject to EU laws around trade

EU contribution (savings)*

-£17.30
£1.95
-£11.96
-£6.35
£4.47
£10.00

Total (£/household/week) -£19.20

* It is not straightforward to estimate the EU contribution. The value of £10 per household per week approximately represents the UK’s net payment to
the EU budget, i.e. gross contribution minus the rebate. However, it does not take account of the moneys received by the public sector from EU spending
programmes or UK private-sector receipts from the EU, which would reduce the savings, increasing the negative value attached to the ‘no deal’ option.

Multiplying the overall value by the number of
households and converting to a yearly figure
gives a value of around £40bn/year.

4.1.4. The value of participating in the
Customs Union relative to the status
quo

Of all the relationships we have examined,
participating in the Customs Union is valued

the least — even worse than not getting a deal —
with the public valuing this option at about £19
per household per week worse than the status
quo. It is worse than not getting a deal, because
of restrictions making free trade deals, even
though the costs that businesses would face

to participate in the single market for trading

of goods are not as high as for the no deal
situation. It is worse than the status quo because
of the need for visa (and health insurance) for
travel and loss of access to the EU market for
services and increased costs for goods. These
aspects are not outweighed by the positive
benefits of constraining freedom of movement
for working and living (requiring work permits for

people working in the UK), increased sovereignty
and savings of EU contributions. Multiplying

this value by the number of households and
converting to a yearly figure gives a negative
value of around £27bn/year (in EU contributions).

4.2. Using the choice model to
simulate preferences assuming
different conditions

We also use the resulting choice model to
simulate predicted choice results for the
(weighted) sample for a number of scenarios,
as shown in Figure 13 (for further details of the
simulation methodology see Appendix B):

« Baseline: all attributes as defined in four-
option choice, as described in Figure 4."7

Scenario 1: Dropping Option A, which
approximately reflects the current situation,
on the basis that this is not a politically viable
option after the referendum, which leads

to increases in the other options, with the
predicted share of Option B increasing to
nearly 50 per cent.

17 These do not sum to 100 per cent because 3 per cent of respondents declined to answer the question or indicated that they did

not know which option they preferred.



« Scenario 2: Constraining freedom of
movement for holidays and working for
Option B, specifically:

- Requiring use of health insurance when
UK citizens travel to Europe and when
European citizens travel to the UK.

- Limiting use of public services to those
who have jobs in other countries, i.e. UK
citizens can only access public services
in other EU countries if they have a job,
and people from EU countries have the
same rights in the UK.

Figure 13. Simulated choices for different Brexit scenarios
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30%
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Scenario 2 - Constrain freedom of
movement for Option B
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Constraining freedom of movement for
holidays and working for Option B also leads
to an increase in popularity for that option,
relative to the baseline, of nearly the same
magnitude as dropping Option A.

Scenario 3: Dropping Option A as in
Scenario 1 and constraining freedom of
movement for holidays and working as in
Scenario 2.

When combined with the dropping of Option
A, the simulated proportion for Option B
moves close to 60 per cent.

C D
Scenario 1 - Drop Option A

Scenario 3 - Constrain freedom of
movement for Option B, Drop A
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5. Methodological findings and

recommendations

This section discusses methodological findings
and recommendations. Policy findings and
recommendations are provided in the main study
report (Rohr et al. 2017).

5.1. What we learnt regarding the
study methodology

In this study we have tested the use of

SPDCEs to help understand the British public’'s
preferences for different components or
attributes of the relationship options between
the UK and Europe. We tested a number of
attributes describing this relationship: movement
of people (treated separately for holidays

and working and living), ability to make trade
deals, trade in goods and services (again
treated separately), sovereignty (EU law) and
contributions to the EU, with differing levels that
reflect different possible negotiating options for
each. The experiments were undertaken with a
nationally representative sample of the British
public using online, smartphone and telephone
surveys. In total 917 surveys were undertaken in
February 2017.

Below we set out key methodological findings.

People seem to have been able to
undertake the choice experiments, even
though they were complex

Even though the choice experiments were
difficult — both because of the abstract nature

of the attributes and levels and the number of
attributes — respondents seem to have been
able to undertake the experiments. Respondents
themselves indicate that it was quite difficult to

indicate their preferences between the choices
that were offered, even though most did not
find the choices difficult to understand or the
choice tasks themselves difficult. Undertaking
the choice tasks was probably aided by going
through the attributes one at a time in the binary
choice experiments — and these data also
provided valuable information for estimating the
model parameters.

The public are relatively insensitive to
the level of UK contribution tested in
the experiments

While there is substantial rhetoric around
contribution to the EU budget, we find that the
public are relatively insensitive to the level of
the UK’s contribution when compared to other
attributes (and those with degrees are about half
as sensitive to this expenditure compared to the
rest of the population). Possible reasons for this
are set out in Subsection 3.4.4 of the report. If
this study is repeated, it may be useful to explore
options where both the EU contribution and
overall level of government expenditure vary —
although such choices may be more complex to
assess for respondents.

We observed that while respondents did not

like to pay higher levels of contribution (as
expected), they also did not like the options
where the contribution level was zero, which was
perplexing (our intuition would have been that
people would prefer not to make a contribution to
the EU). We do, however, observe that Leavers
have a positive value on a zero contribution
level, which is intuitive. If this study is repeated,
it may be useful to explore incorporating more
contribution levels in the experimental design
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and qualitative questions on why respondents
did not like the zero contribution level.

The results provide a quantitative
estimate of the value that people place
on the different attributes describing
Britain’s relationship with Europe

The data collected from the experiments allow
us to estimate DCMs quantifying the public’s
relative preferences across different aspects of
Britain’s relationship with the EU. For ease of
comparison, these preferences are quantified

(in monetary terms) relative to their willingness
to make contributions to the EU budget.

We emphasise, however, that the resulting
valuations should be used with caution, because
of concerns about how the sensitivity to these
contributions may vary, as set out above. We
therefore advise that the resulting values for the
non-monetary attributes should be interpreted
relatively, that is used to compare the relative
importance of different attributes, rather than
absolutely and that the monetary values be used
to provide order-of-magnitude estimates only.

5.2. Recommendations for further
research and improvements to the
study

It would be valuable to rerun the survey to
explore how the British public’s preferences
change over time and with changing social and
economic circumstances. We would recommend
review of the attributes and levels to take
account of new options that may arise during the
negotiation period.

If the study was to be repeated, we would
recommend three specific improvements:

* The attribute and level descriptions,
particularly the shortened versions, should
be reviewed, particularly for the four-choice
experiment but also more generally. It was
unfortunate that the shortened descriptions
for the freedom of movement for living and
working descriptions for Options A and B

were ambiguous, which restricts how much
can be said about the simulated results.

» The presentation of total government
expenditure could be reviewed, particularly
with regard to whether the total expenditure
should also be varied within the experiments.

*  The full sample derived from the BSA, which
is twice as large as the sample used for the
proof-of-concept study, should be used to
increase the reliability of the findings and to
allow further analysis of how the values vary
across population segments.

We would also recommend reviewing whether
there is scope to ask any additional questions
on whether people live, work or take holidays

abroad in the EU.

There would also be value in conducting a
similar survey in other European countries to
explore how preferences of citizens in those
countries compare to those of the British public
to better understand citizens’ concerns and
preferences at a European level.

5.3. Areas for further analysis

There is always room for further analysis and we
note that there could be value in examining how
the values are distributed across the population,
rather than identifying simple average values as
has been done in the proof-of-concept study. It is
expected that there will be substantial variation
in the values, over and above that identified
through the socio-economic covariates.
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Appendix A: Fieldwork and
characteristics of the survey sample

In February 2017 (2 February—3 March), NatCen
conducted a survey among its panel members
on behalf of the Policy Institute at King’s College
London to understand public preferences in the
negotiations around the UK leaving the EU.

A.1. Sampling and fieldwork

NatCen’s panel is based on a random probability
design, with panel members originally selected
at random and considerable efforts made to
maximise participation in order to minimise bias.

A.1.1. BSA recruitment

Panel members were recruited from the BSA
carried out in 2015 and 2016, which interviews
people aged 18 and over across Britain (south
of the Caledonian Canal). The BSA is a high-
quality, random probability face-to-face survey:
this means that households and individuals are
selected at random, and then considerable effort
is expended by field interviewers to achieve

an interview, including visiting the selected
addresses multiple times (NatCen/BSA n.d.).

People interviewed as part of the BSA were
asked to join the panel at the end of the
interview. For this survey, all panel members
were approached to participate (no quotas were
used) and the random probability design was
therefore maintained.

A.1.2. Panel fieldwork

Fieldwork design

The fieldwork approach for the panel survey
employed a sequential mixed-mode design,
where panel members were first invited to

participate in the research online (using multiple
points of contact by post, email and text) before
being contacted by telephone if they had not yet
completed the interview after two weeks (and if
telephone numbers were available). In this way
we were able to access those who do not have
regular access to the Internet or, for instance, who
may have literacy or language barriers. However,
for this project, questions were only asked of a
random half of panellists. To ensure that those
without Internet access had the opportunity to
participate fully in the fieldwork, this group were
sent the options for comparison in a paper booklet
(these were tailored to their randomly allocated
options group). A £5 ‘Love to Shop’ gift card was
sent as a ‘thank you’ to those who participated.

In contrast to conventional Internet or telephone
polls the fieldwork period lasted for one month.
This was to ensure that we could make repeated
attempts to contact the selected individuals to

try to secure their participation, rather than only
including those who were ‘readily’ available. Web
fieldwork ran from 2 February to 5 March 2017.
Telephone fieldwork ran from 16 February to 5
March 2017.

Response rates

The probability design allows us to apply
statistical theory to the study, including tests
of statistical significance. Response rates
are a simple indicator of quality for surveys
of this sort and are provided in Table 9. This
survey achieved a 60 per cent response rate
among those panellists invited to participate.
When taking account of non-response at the
BSA interview and then also at the point of
recruitment to the panel, our overall response
rate was 16 per cent.
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Table 9. Survey response rates (for full panel)

Response to the survey _

Issued 3,872
Deadwood 2
Achieved 2,322
Survey response rate 60%
Overall response

BSA issued 16,458
BSA deadwood 1,561
BSA productive 7,270
Recruited to panel 4,205
BSA response rate 49%
Panel recruitment rate 58%
Panel deadwood 14
Overall survey response rate 16%

Non-response weights

Non-response for the panel surveys can occur at
three stages: non-response at the survey used for
recruitment (the BSA), refusal to join the panel at
the end of that interview and non-response in the
survey of panel members itself. The final weight
is the product of these three weights. The three
weights have been computed as follows:

a. BSA survey weight: the panel members
were recruited from the BSA 2015 and BSA
2016. Firstly, the BSA weights account for
unequal chances of selection in the BSA
sampling. Secondly, a non-response model is
used to produce a non-response weight. This
weight adjusts for non-response at the BSA
using: region, type of dwelling, whether there
were entry barriers to the selected address,
the relative condition of the immediate local
area, the relative condition of the address, the
percentage of owner-occupied properties in
quintiles, and population density. Finally, the

BSA 2015 and BSA 2016 weights make the
sample of BSA respondents representative

of the general British population in terms of

gender, age and Government Office Region
(GOR) (NatCen/BSAn.d.).

b. Panel weight: this weight accounts for non-
response at the panel recruitment stage,
where some people interviewed as part of
the BSA chose not to join the panel. A logistic
regression model has been used to derive
the probability of response of each panel
member; the panel weight is computed as
the inverse of the probabilities of response.
This weight adjusts the panel for non-
response using the following variables: age
and sex groups, GOR, BSA year, household
type, household income, education level,
Internet access, ethnicity, tenure, social
class group, economic activity, political party
identification, and interest in politics.'® The
resulting panel weight has been multiplied
by the BSA 2015 and 2016 weights, so the
panel is representative of the population.

c. Survey weight: this weight is to adjust
the bias caused by non-response to this
particular panel survey. A logistic regression
model has been used to compute the
probabilities of response of each participant.
The panel survey weight is equal to the
inverse of the probabilities of response.
The initial set of predictors used to build the
model was the same as for the panel weight;
and at this wave the final set of variables
used was also the same. The final survey
weight is the result of multiplying the survey
weight by the compounded panel weight.

A.2. Sample profile

The tables below summarise the sample profile
for the full sample (of which our study uses half)
in terms of socio-demographic variables and
other topic variables.

18 The characteristics that are likely to change with time for an individual and whose distribution differed between 2015 and 2016
BSA sample have been entered into the model in interaction with BSA year.



Table 10. Profile of (full) survey sample — demographic variables

Panel survey
sample
(unweighted)

BSA population Panel survey
estimate (weighted)'® | estimate (weighted)

Male 49% 48% 44%
Female 51% 52% 56%

18-24 12% 1% 4%

25-34 17% 17% 13%
35-44 16% 17% 18%
45-54 18% 18% 21%
55-64 14% 15% 20%
65+ 22% 22% 24%

North East 4% 4% 5%
North West 1% 11% 1%
Yorkshire and The Humber 9% 9% 8%
East Midlands 7% 7% 9%
West Midlands 9% 9% 8%
East of England 10% 10% 10%
London 13% 13% 10%
South East 14% 14% 16%
South West 9% 9% 10%
Wales 5% 5% 4%
Scotland 9% 9% 8%

Managerial & Professional occupations 38% 39% 50%
Intermediate occupations 12% 13% 13%
Small employers & own-account workers 9% 8% 9%
Lower supervisory & technical occupations 8% 10% 7%
Semi-routine & routine occupations 28% 27% 19%

19 Estimates are based on combined BSA 2015 and 2016 datasets, each weighted to reflect the population at the time.
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Panel survey
sample
(unweighted)

BSA population Panel survey
estimate (weighted)!® | estimate (weighted)

Degree 24% 25% 32%
Higher education below degree 11% 1% 14%
Alevel or equivalent 19% 19% 20%
O level/CSE or equivalent 26% 26% 24%
Foreign or other 3% 2% 2%
No qualifications 17% 16% 9%

Single-person household 17% 17% 25%
Lone parent 4% 4% 6%
2 adults (no children) 36% 37% 37%
2 adults (with children) 21% 21% 20%
3+ adults (no children) 15% 15% 8%
3+ adults (with children) 7% 6% 3%

Full-time education 5% 4% 2%
Paid work 56% 58% 57%
Unemployed 5% 5% 4%
Retired 23% 23% 27%
Other 1% 10% 10%
Full-time education 5% 4% 2%

Owned/being bought 64% 64% 72%
Rented (LA) 10% 9% 7%
Rented (HA/Trust/New Town) 7% 8% 6%
Rented (Other) 18% 17% 14%
Other 1% 1% 1%
Unweighted base 7,270 2,322 2,322

20 The sample reflects a population of people classified by their household type, rather than a population of households.
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Table 11. Profile of (full) survey sample — political variables

BSA population estimate Panel survey estimate Panel survey sample
(weighted)?*! (weighted) (unweighted)

merstipoites

A great deal 13% 15% 19%

Quite a lot 25% 25% 32%

Some 32% 32% 31%

Not very much 19% 19% 12%

None at all 10% 10% 6%
Poltalpaty dentication

Conservative 32% 33% 37%

Labour 30% 29% 28%

Liberal Democrat 5% 5% 6%

Scottish National Party 3% 3% 3%

Green Party 3% 5% 5%

UK Independence Party 5% 5% 6%

Other party 1% 1% 1%

None 14% 14% 9%

Unweighted base 7,270 2,322 2,322

Table 12. Profile of survey sample — voting in EU referendum

Result Panel survey estimate (weighted) Panel survey sample (unweighted)

72% 83% 89%
No 28% 17% 11%
Unweighted base 2,322 2,322

Remain 48% 50% 53%
Leave 52% 50% 47%
Unweighted base - 2,051 2,051

21 Estimates are based on combined BSA 2015 and 2016 datasets, each weighted to reflect the population at the time.
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Appendix B: Detailed choice model

results

B.1. Discrete choice model theory

DCMs are used to gain insight into what drives
the decisions that individuals make when faced
with a number of (discrete) alternatives.

To develop DCMs, data is needed on
observations of individuals’ choices. These

may be actual choices made by consumers in a
market setting or may be, as in this study, elicited
from survey responses to hypothetical choice
scenarios — stated preference choice data. The
analytical framework is the same for both. It is
assumed utility is derived from the underlying
characteristics or attributes (Lancaster 1966)
and typically on the Random Utility Model
developed by McFadden (1973) and by Manski
(1977), under which utility has a systematic and
a random component. The random component
may result from unobserved or unobservable
attributes, unobserved taste variations,
measurement errors or specification errors
(Ben-Akiva & Lerman, 1985). The basic tenet of
discrete choice modelling is utility maximisation,
that is, given a set of alternatives, each individual
chooses the alternative which brings them the
most utility. The estimation can therefore be
conducted within the framework of random utility
theory, thus accounting for the fact that the
analyst has only imperfect insight into the utility
functions of the respondents.

Mathematically, the utility function for an
alternative, i, being chosen (from of a set of J
alternatives) is decomposed into the systematic
component, labelled V;, and a random
component &;:

Ul:];/l-l- Siv_[

The observable part of the utility function (V;) for
each alternative contains the characteristics of
the alternatives (the attributes and levels from
the choice experiment) and the individual, and
can be written as:

v, = z BixXik
K

where f;; are coefficients multiplying attributes
in the choice experiment and background
variables, i.e. X;j,. The attributes included in
the experiment are detailed in Chapter 2. The
values of these vary across alternatives (k) and
individuals (i).

The assumption that the random components
are distributed extreme value type 1 (EV1)
enables the choice data to be analysed using the
closed-form multinomial logit (MNL) model (Train
2003). This produces estimates of the model
coefficients, such that the choices made by the
respondents are best represented. The standard
statistical criterion of Maximum Likelihood is
used to define best fit. The model estimation
provides both the values of the coefficients (in
utility terms) and information on the statistical
significance of the coefficients.

The MNL formulation reflects the probability
of choosing alternative i from J alternatives as
follows:

e #Vm,

Pyy=o———
Vo ¢
Zﬂjg]eﬂ i

where y is a strictly positive scale parameter.

The key assumption regarding the random
component is not so much the shape of the
distribution as that the errors are independent of
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each other. This independence means that the Table 13 describes the interpretation of
unobserved portion of utility for one alternative is the resulting model fit statistics and model
unrelated to the unobserved portion of utility for coefficients.

another alternative.

Table 13. Interpretation of the model fit statistics and coefficient estimates

e o

Observations

Final log (L)

DOF

Rho?(c)

The number of choice observations included in the model estimation (reflecting the number of
respondents and number of choice scenarios).

This indicates the value of the log-likelihood at convergence. The log-likelihood is defined as the
sum of the log of the probabilities of the chosen alternatives, and is the function that is maximised
in model estimation. The value of log-likelihood for a single model has no obvious meaning; how-
ever, comparing the log-likelihood of two (nested) models estimated on the same data allows the
statistical significance of new model coefficients to be assessed properly through the Likelihood
Ratio test.

Degrees of freedom, i.e. the number of coefficients estimated in this model. Note that if a coeffi-
cient is fixed to zero then it is not a degree of freedom.

If we compare the log-likelihood (LL(final)) value obtained with the log-likelihood of a model with
only constants (LL(c)) we get:

Rho?(c) = 1 — LL(final)/LL(c)

A higher value indicates a better-fitting model.

Interpreting the coefficient estimation

Sign

Magnitude

Base level

t-ratio

The sign of the coefficient indicates the preference for that attribute. A positive sign indicates that
the attribute has a positive impact on respondents’ choices, and therefore the attribute is pre-
ferred by respondents and vice versa.

In the case of attributes with different levels that have been coded as categorical variables in the
choice models it indicates the preference for an attribute level relative to its base level. The base
level is a fixed attribute level relative to which the effects of other attribute levels are measured. A
positive sign indicates that the attribute level is preferred relative to the base level by respondents
and vice versa.

The magnitude of the coefficient indicates the degree of preference. The larger the coefficient the
stronger the preference for the attribute.

In the case of categorical variables it is necessary to fix a coefficient related to one of the levels to
zero in order to estimate the model. The coefficients estimated for all other levels in that variable
are then estimated with reference to the base level.

This indicates the significance of the coefficient. A ‘t-ratio’ numerically greater than (+/-) 1.96
indicates that the corresponding coefficient is significant at a 95 per cent level and in practice is
a commonly accepted level at which the effect implied by the coefficient is called significant. A 95
per cent significance level indicates that the corresponding effect identified has only a 5 per cent
chance of being purely random.



B.2. Testing the model structure

The survey consists of three sources of choice
observations:

*  Experiment 1 (SP1): Unlabelled binary
choice experiment (set as base in terms of
error variation)

«  Experiment 1 (SP1): Attribute pair choices

*  Experiment 2 (SP2): Four-option choice
experiment

Initially, separate models were developed using
the data from each experiment. We found that
in general the results from the attribute pair
choices were in line with the data from the
binary choice experiment in terms of the sign
and order of magnitude of the coefficients, with
one or two variations (and that in these cases
the coefficients were generally not significantly
estimated in the SP1). We therefore pooled

the data to make best use of all of the choice
observations, allowing for scale heterogeneity
through scale factors in the model to account for
the variances in errors in each dataset.

Figure 14 shows the model structure adopted for
the model analysis. A separate scale parameter
is included for each data source. It is measured
relative to the scale for the SP1 binary choices.
The scale parameters are inversely related to the
square root of the error variance of each dataset,
so a scale parameter smaller than one indicates
that the dataset has a greater level of error
variance compared to the reference dataset.

There are four alternatives (plus ‘don’t know’)
in the SP2 experiment. It is plausible that some
alternatives may be perceived by respondents
as ‘more similar’ to each other, leading to
greater substitution between these alternatives.
We have tested nested logit model structures,
which allow for correlation (and higher cross-

elasticities between subsets of alternatives), for
example that Options C and D may have higher
substitutions compared to other alternatives.?
We did not, however, observe any significant
nesting structures (the results from these tests
are not reported here).

B.3. Discrete choice model
development

MNL models were estimated from the pooled
data (ALOGIT 2016). In the models, the
contribution variable (net contribution to the EU
budget, measured in GBP per household per
week) is modelled as a continuous variable,
with a (significant and negative) constant on
the zero contribution level. The advantage of
using a continuous variable is that this provides
a measure to quantify the relative importance
of all other attributes. All other variables are
categorical and are therefore measured
relative to a base value (of zero). The fit of the
models was then examined across key socio-
demographic factors for the different attributes.
Where significant differences were observed,
socio-demographic terms were added to the
model. These were retained when significant at
the 95 per cent confidence level.

Development of the models did not take account
of the fact that respondents provided more than
one observation. Naive models that do not
take account of the fact that individuals provide
a number of potentially correlated responses
will underestimate the standard errors of the
coefficient estimates, leading to inflated levels
of statistical significance. Therefore, as a final
step in the estimation procedure, a ‘bootstrap’
resampling procedure was applied to take
account of the repeated nature of the SP data
(Efron 1979). The application of the ‘bootstrap’
procedure ensures that the standard errors

22 The model we estimated is an MNL model which is derived on the basis of two key assumptions: that the unexplained
components of utility for each alternative are independent, and that they are identically distributed across alternatives. These
assumptions lead to uniform substitution patterns between alternatives.
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Figure 14. Model structure with scaling for error variation across datasets
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r-----————————1------—————————------—————————l------—————————------—1
1 1 1

! 1

: 1

I 1

I 1

I 1

1 1

1 Alt1 Alt2 AltN : Alt1 Alt2 AltN

1 1
1 | SP2 - 4 option choices
L

Scale 8 Scale 8 Scale 8

Alt1 Alt2 AltN

:|.
:|.
:|.
=)
()
2 (1)
210}
:|.
].

SP1 binary (base) SP1 - attribute pair choices

N

Note that there are three binary and attribute pair alternatives (A, B and ‘don’t know’) plus five four-option responses (Option A, Option B, Option C, Option D and ‘don’t know’).

wnpusppe [Baluyos] ¢juem ajdoad ysiug sy) op JIxaig JO HOS JeUM



and t-ratios produced by the models are a Table 14 presents the model results from a
realistic statement of the true errors of the model simple model with no socio-economic covariates,
parameters. Details of the bootstrap procedure after the bootstrapping procedure.

and its application to models of this form are

included in Section B.4 below.

Table 14. Discrete choice model results for simple model without covariates (n = 917)

Observations 22925
Final Log Likelihood -14355.4
D.O.F 30
Rho?(0) 0.440
Rho?*(c) 0.172

Coefficient Description Estimate t-ratio

Freedom of movement for holidays

UK citizens can go on holiday to any EU country and can use health services
holid1 (base) in emergencies. 0.000 n/a
People from EU countries have the same rights in the UK.

UK citizens can go on holiday to any EU country, but need health insurance
holid2 for emergencies. 0.166 4.19
People from EU countries have the same rights in the UK.

UK citizens need a visa to go on holiday to any EU country and need health
holid3 insurance for emergencies. -0.513 -12.83
People from EU countries have the same rights in the UK.

Freedom of movement for living and working

UK citizens can move to other EU countries to look for work and can use
public services and qualify for benefits on the same basis as locals. Students
livig1 (base) and retired people can live in other EU countries and use their health servic- 0.000 n/a
es on the same basis as locals.
People from EU countries have the same rights in the UK.

UK citizens can go to other EU countries to look for work, but they can ac-
livig2 cess public services only if they have a job in the EU. 0.122 212
People from EU countries have the same rights in the UK.

UK citizens need a work permit to work and access public services in the EU.

g People from EU countries have the same rights in the UK. e 20
Net contribution to EU budget

contr Contribution (continuous) -0.030 -4.10
contr_ C Constant terms on the zero contribution -0.186 -3.97
Free trade deals outside the EU

deals1 (base) The UK can only make trade deals with countries outside the EU when EU 0.000 n/a

countries are also part of the deal.

deals2 The UK can make its own trade deals with countries outside the EU. 0.359 6.96
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Coefficient Description Estimate t-ratio

UK financial institutions are able to provide services in EU countries and EU
businesses are able to provide services in the UK.

sl {EEe) For example, UK banks can operate in Spain and Spanish banks can operate Ly e
in the UK.
UK financial institutions are not able to provide services in EU countries and
. EU businesses are not able to provide services in the UK.
servi2 -0.355 -6.95

For example, UK banks cannot operate in Spain and Spanish banks cannot
operate in the UK.

UK businesses can sell goods to people in EU countries without extra costs
goods1 (base) or barriers. 0.000 n/a
EU businesses have the same rights in the UK.

UK businesses face some extra costs when they trade goods in the EU.

EU businesses face the same costs to trade goods in the UK. U TS

goods2

UK businesses face high costs when they trade goods in the EU.

EU businesses face the same costs to trade goods in the UK. 8 e

goods3

The UK makes most of its own laws, but is subject to EU laws in some areas,

svegni (base) for example, trade, employment, the environment and consumer protection. 0.000 n/a
svegn2 ;'S;;lK makes most of its own laws, except around trade, where EU laws 0133 332
svegn3 The UK makes all of its own laws. 0.240 6.06

None Not select any options -3.830 -20.66
NoneEE East England 1.010 3.07
ASC_WTO Constant on Option D 0.8300 5.50
ASC_CU Constant on Option C 0.1718 1.12
ASC_Nor Constant on Option B 0.3552 3.09

Scale_9 Scale parameter (SP2) 1.0000 n/a
Scale_8 Scale parameter (SP1_law_attribute) 1.0000 n/a
Scale_7 Scale parameter (SP1_goods_attribute) 8.0722 8.08
Scale_6 Scale parameter (SP1_service_attribute) 5.9867 6.76
Scale 5 Scale parameter (SP1_deals_attribute) 5.8966 6.75
Scale_4 Scale parameter (SP1_contribution_attribute) 5.6284 4.02
Scale_3 Scale parameter (SP1_living_attribute) 6.2083 2.09
Scale_2 Scale parameter (SP1_holiday_attribute) 1.0000 n/a

Scale_1 Scale parameter (SP1 binary choices - reference) 1.0000 n/a



Table 15 presents the model results for the than the model without covariates at the 99.9 per
model with socio-economic covariates. The fit of cent level of significance.?
the model with covariates is significantly better

Table 15. Discrete choice model results for model with socio-economic covariates (n = 917)

Observations 22925
Final Log Likelihood -14080.3
D.O.F 43
Rho?(0) 0.451
Rho?*(c) 0.188

Coefficient Description Estimate t-ratio

Freedom of movement for holidays

UK citizens can go on holiday to any EU country and can use health
holid1 services in emergencies. 0.000 n/a
People from EU countries have the same rights in the UK.

UK citizens can go on holiday to any EU country, but need health
holid2 (base) insurance for emergencies. 0.168 4.20
People from EU countries have the same rights in the UK.

UK citizens need a visa to go on holiday to any EU country and need

holid3 health insurance for emergencies. -0.381 -8.34
People from EU countries have the same rights in the UK.
holid3_D With degree -0.432 -6.01

Freedom of movement for living and working

UK citizens can move to other EU countries to look for work and can
use public services and qualify for benefits on the same basis as
livig1 locals. Students and retired people can live in other EU countries and 0.000 n/a
use their health services on the same basis as locals.
People from EU countries have the same rights in the UK.

livig1Deg With degree 0.103 2.74

UK citizens can go to other EU countries to look for work, but they
livig2 (base) can access public services only if they have a job in the EU. 0.220 4.00
People from EU countries have the same rights in the UK.

UK citizens need a work permit to work and access public services in

livig3 the EU. 0.182 3.86
People from EU countries have the same rights in the UK.

livig3_D With degree -0.132 -2.27

livig3NUB Not born in UK 0.000 n/a

Net contribution to EU budget
contr Contribution (continuous) -0.032 -4.26

contrDeg Contribution, with Degree (continuous, additive) 0.014 3.43

23 The likelihood ratio test statistic is calculated as -2 x [LL(restricted model) — LL(unrestricted model)] and is chi-squared
distributed. In this case the value of the likelihood ratio statistic is 643.6, which is substantially larger than the chi-square figure
for 15 DOF (x? .005 for 15 DOF = 32.8), indicating that the model covariates significantly improve the model fit at the 99.9 per
cent level of significance.
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contr D

contr_ND

Constant terms on zero contribution level - Degree

Constant terms on zero contribution level - None Degree

Free trade deals outside the EU

deals1

deals1_D

deals2 (base)

The UK can only make trade deals with countries outside the EU
when EU countries are also part of the deal.

With degree

The UK can make its own trade deals with countries outside the EU.

Free trade of services in the EU

servi1

servi1_D

servi2 (base)

UK financial institutions are able to provide services in EU countries
and EU businesses are able to provide services in the UK.

For example, UK banks can operate in Spain and Spanish banks can
operate in the UK.

With degree

UK financial institutions are not able to provide services in EU coun-
tries and EU businesses are not able to provide services in the UK.
For example, UK banks cannot operate in Spain and Spanish banks
cannot operate in the UK.

Free trade of goods in the EU

goods1 (base)

goods2

goods3

Sovereignty

svegn1 (base)

svegn2

svegn3

svegn3_D

UK businesses can sell goods to people in EU countries without extra
costs or barriers.
EU businesses have the same rights in the UK.

UK businesses face some extra costs when they trade goods in the
EU.
EU businesses face the same costs to trade goods in the UK.

UK businesses face high costs when they trade goods in the EU.
EU businesses face the same costs to trade goods in the UK.

The UK makes most of its own laws, but is subject to EU laws in
some areas, for example, trade, employment, the environment and
consumer protection.

The UK makes most of its own laws, except around trade, where EU
laws apply.

The UK makes all of its own laws.

With degree

Constants on no selection option, for Experiment 1

None

NoneEE

Did not select an option

East England

Constants on options in Experiment 2

ASC_Lon
ASC_WTOs
ASC_WTOne
ASC_WTO

Alternative specific constant: Option A — London residents
Alternative specific constant: Option D — aged 65 and above
Alternative specific constant: Option D — North England

Alternative specific constant: Option D — constant

-0.237

-0.126

0.000

0.082

0.387

0.000

0.053

-0.345

0.000

-0.189

-0.503

0.000

0.435

0.278

0.550

-3.550

1.009

0.6418
0.3357
0.3680

0.6282

-4.18

-3.76

n/a

3.14

6.93

n/a

1.89

-6.90

n/a

-7.53

-8.31

n/a

5.68

5.86

11.37

-19.00
3.07

2.49
1.90
2.04
3.59



ASC_CU
ASC_Nor

Alternative specific constant: Option C — constant 0.2582

Alternative specific constant: Option B — constant 0.5007

Scaling parameters

Scale_9
Scale_8
Scale_7
Scale_6
Scale 5
Scale_4
Scale_3
Scale 2

Scale_1

Table 16 presents the monetary values for the
different attribute levels from the ratio of the
attribute level coefficient and the contribution to
the EU budget (in units of GBP per household
per week) for the model with socio-economic
covariates. We obtain different values for

Scale parameter (SP2) 1.0000
Scale parameter (SP1_law_attribute) 1.0000
Scale parameter (SP1_goods_attribute) 8.0546
Scale parameter (SP1_service_attribute) 5.8784
Scale parameter (SP1_deals_attribute) 5.9621
Scale parameter (SP1_contribution_attribute) 6.6005
Scale parameter (SP1_living_attribute) 4.0533
Scale parameter (SP1_holiday_attribute) 1.0000
Scale parameter (SP1 binary choices - reference) 1.0000

those with and without degrees, because of more positively than the base.
the different contribution sensitivities for these
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1.63
4.19

n/a
n/a
8.0
6.8
6.7
43
3.9
n/a

n/a

two groups. In addition, some attribute values
differ depending on whether the individual has

a degree. Negative valuations reflect cases
where respondents value the attribute level more
negatively than the base. Positive values reflect
cases where respondents value the attribute

Table 16. Attribute valuations from the model with socio-economic covariates relative to status quo (contribu-
tion to the EU budget in GBP per household per week)

Description Without With
: Degree Degree

holiday_1
holiday_2
holiday_3
deals1
deals2
servi1
servi2
goods1

goods2

Can use health service in the EU countries for medical emergencies (base)

Need a health insurance when travelling on holiday 4.6
Need a visa and health insurance when travelling on holiday -10.3
Can make trade deals with countries outside the EU with EU (base) 0.0
Can make its own trade deals 10.5
Able to provide (financial) services in EU (base) 0.0
Not able to provide service in EU -94
Can sell goods in EU (base) 0.0
Face extra cost to sell goods in EU -5.1

8.5
-41.2
4.1
19.6
2.7
-17.5
0.0
-9.6
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Description Without With
P Degree Degree

goods3 Face high costs to sell goods in EU -13.6 -25.5
svegn1 UK makes most of its own laws but subject to EU laws in some areas (base) 0.0 221
svegn2 UK makes most of its own laws, except around trade, where EU laws apply 7.5 14.1
svegn3 UK makes all of its own laws. 14.9 2.3

Values for freedom of movement for living and working

With Below A
Description
Degree level

Can go to EU countries for work/living and can use pub-

g lic services as locals (base)

livig2 Can.go to EU cpuntrles t_o look for work, but only access 6.0 11 6.0 6.0
public services if have a job

livig3 Need a work permit to work and access public services 4.9 16 14 49

in EU countries

Table 17 presents the model results for the model started with the model including covariates, and

with socio-economic covariates and including have added in terms for Leavers when they
voting preferences, specifically whether people were identified to be significantly different from
voted leave (Leavers) or remain (Remainers) Remainers. Non-voters are included in the base
(noting that the sample sizes for each means with Remainers (we tested separate coefficients
that we are not able to estimate separate models  for non-voters, but could not identify any

for Leavers, Remainers and those who did not significant effects).

vote with significant terms). Therefore, we have

Table 17. Discrete choice model results for model with socio-economic covariates and voting terms (n = 917)

Observations 22925
Final Log Likelihood -13507.4
D.O.F 56
Rho?*(0) 0.4735
Rho?(c) 0.2212

Remalners and Leavers
non-voters (additive)
N mmmm

UK citizens can go on holiday to any EU country and
can use health services in emergencies.

el People from EU countries have the same rights in the B0 e oo e
UK.
UK citizens can go on holiday to any EU country, but

holid2 need health insurance for emergencies. 0.000 n/a 0523 6.45

People from EU countries have the same rights in the
UK.



Remainers and Leavers
non-voters (additive)

Coefficient | Description

Estimate | t-ratio | Estimate | t-ratio

UK citizens need a visa to go on holiday to any EU
country and need health insurance for emergencies.

Lol People from EU countries have the same rights in the a2 SHiz e .27
UK.
holid3_D With degree -0.388 -3.75 0.416 2.02

UK citizens can move to other EU countries to look for
work and can use public services and qualify for ben-
efits on the same basis as locals. Students and retired
livig1 people can live in other EU countries and use their 0.000 n/a 0.000 n/a
health services on the same basis as locals.
People from EU countries have the same rights in the
UK.

livig1Deg With degree 0.245 3.89

UK citizens can go to other EU countries to look for
work, but they can access public services only if they
livig2 have a job in the EU. 0.316 8.53 0.000 n/a
People from EU countries have the same rights in the
UK.

UK citizens need a work permit to work and access
public services in the EU.

livig3 People from EU countries have the same rights in the 0.096 228 0.349 6.20
UK.

livig3_D With degree -0.126 -2.14 0.000 n/a

livigBNUB Not born in UK -0.174 -2.12 0.000 n/a

contr Contribution as a continuous variable -0.037 -5.12 -0.032 -4.25
contrDeg With degree 0.014 2.55 0.000 n/a

contr_D Constant terms on the zero contribution - Degree -0.433 -5.38 0.313 2.71
contr_ND Constant terms on the zero contribution - No Degree -0.286 -4.46 0.216 3.51

The UK can only make trade deals with countries

deals1 outside the EU when EU countries are also part of the 0.000 n/a 0.000 n/a
deal.
deals1_D With degree 0.151 3.92 -0.543 -4.02

deals? The _UK can make its own trade deals with countries 0.443 6.86 0.000 n/a
outside the EU.

UK financial institutions are able to provide services in
EU countries and EU businesses are able to provide
servit services in the UK. 0.000 n/a 0.000 n/a
For example, UK banks can operate in Spain and
Spanish banks can operate in the UK.
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Remainers and Leavers
non-voters (additive)

Coefficient | Description

Estimate Estimate

servi1_D With degree 0.061 1.22 0.000 n/a

UK financial institutions are not able to provide servic-
es in EU countries and EU businesses are not able to
servi2 provide services in the UK. -0.378 -5.69 0.000 n/a
For example, UK banks cannot operate in Spain and
Spanish banks cannot operate in the UK.

UK businesses can sell goods to people in EU coun-
goods1 tries without extra costs or barriers. 0.000 n/a 0.000 n/a
EU businesses have the same rights in the UK.

UK businesses face some extra costs when they trade
goods in the EU.

EU businesses face the same costs to trade goods in
the UK.

UK businesses face high costs when they trade goods
in the EU.

EU businesses face the same costs to trade goods in
the UK.

goods?2 -0.199 -5.14 0.000 n/a

goods3 -0.532 -5.64 0.000 n/a

The UK makes most of its own laws, but is subject to
svegn1 EU laws in some areas, for example, trade, employ- 0.000 n/a -0.734 -8.28
ment, the environment and consumer protection.

svegniDeg  With degree 0.330 3.76

svegn2 The UK makes most of its own laws, except around 0.000 n/a 0.000 n/a
trade, where EU laws apply.

svegn3 The UK makes all of its own laws. -0.129 -1.50 0.888 9.84

svegn3_D With degree -0.321 -2.66 0.000 n/a

None Not select any options -3.909 -15.83
NoneEE East England 1.013 1.39

ASC_WTO  WTO - constant 0.661 2.81 -0.99 -3.633
ASC_CU Custom Union constant 0.281 1.29 -0.91 -3.073
ASC_Nor Norway - constant 0.429 3.45 -0.29 -1.486
CVST%—_ \ 1458 367
ASC_CU_N 1.534 3.75
ASC_Nor_N 0.404 1.36

Scale_9 Scale parameter (SP2) 1.000 n/a



Remainers and Leavers

Coefficient | Description flon-voters (additive)
EJESE0EY

Scale_8 Scale parameter (SP1_law_attribute) 1.000

Scale_7 Scale parameter (SP1_goods_attribute) 7.621 5.13

Scale 6 Scale parameter (SP1_service_attribute) 5.361 5.68

Scale_5 Scale parameter (SP1_deals_attribute) 5.245 6.50

Scale_4 Scale parameter (SP1_contribution_attribute) 4473 5.19

Scale_3 Scale parameter (SP1_living_attribute) 2.750 8.20

Scale_2 Scale parameter (SP1_holiday_attribute) 1.000 n/a

Scale_1 Scale parameter (SP1 binary choices - reference)

Table 18. Attribute valuations from model with socio-economic covariates and voting terms (contribution to
the EU budget in GBP per household per week)

Remainers and non-voters Leavers
e
Degree Degree

holid_1 Can use health service (base)

holid_2 Need health insurance 0.0 0.0 9.7 7.6
holid_3 Need a visa and health insurance -51.5 -20.6 2.0 1.2
living 1 Can go to EU countries for work and live (base) 111 0.0 0.0 -8.4 0.0
living 2 Need a job to access services 14.3 8.6 8.6 5.9 4.6
living 3 Need a work permit -1.4 2.6 -2.1 519 6.5
deals1 Can only make deals with EU (base) 6.8 0.0 -7.3 0.0
deals2 can make own trade deals 20.0 121 8.2 6.5
servii Able to provide service in EU (base) 2.7 0.0 1.1 0.0
servi2 Not able to provide service in EU -171 -10.3 -7.0 -5.5
goods1 Can sell goods in EU (base) 0.0 0.0 0.0 0.0
goods?2 Face extra cost to sell goods in EU -9.0 -5.4 -3.7 -2.9
goods3 Face high cost to sell goods in EU -24.0 -14.5 -9.9 -7.8
svegn1 (Sbl;t;jg;:t to EU laws in trade, environment, etc 149 0.0 97 107
svegn2 Subject to EU laws around trade 0.0 0.0 0.0 0.0

svegn3 UK makes all of its own laws. -20.3 -3.5 8.1 111
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B.4. The bootstrap procedure

In SPDCEs there are multiple observations from
the same individuals; as such the observations
are not independent and therefore the naive
model does not provide true likelihood
estimates. It is possible to explicitly model

this correlation between observations using
panel analysis techniques, and in the case of
logit choice models a mixed logit formulation;
however, this would increase the complexity of
the modelling. An alternative is to employ the
bootstrap technique (Efron 1979) to provide an
improved estimate of the standard errors over
those provided by the naive estimation that
assumes independence between observations.
The bootstrap procedure (Efron 1979) is a very
general resampling procedure for estimating the
standard errors in cases where the theory does
not provide an exact estimate of the error.

The model results presented in this appendix
contain standard errors and parameter t-ratios
from models that have been bootstrapped.

B.5. Model implementation and
scenario testing

The best model was then used to simulate the
impact of predicted changes to the alternatives

in the four-alternative model. Before using the
model to test the impact of changes, the model
constants were recalibrated to ensure that the
observed shares for the four-alternative model
were replicated using the weighted data (the
estimation procedure uses the unweighted data).

The model implementation is set up using Excel
and the results are presented in Section 4.2 of
the main report.

We also used the implementation model to
explore the sensitivity of the predicted choices

in the sample to changes to the contribution
variable. In this test we reduce the contribution of
Option A (approximately the status quo) from £7
per household per week to £3.50 per household
per week. The predicted number of choices for
Option A is predicted to increase a small amount,
from 22 per cent to 23 per cent. However, when
we reduce the contribution to zero the predicted
number of choices for Option A is reduced back
to 22 per cent, a result of the negative coefficient
on the zero contribution level in the experiment.
These changes are very small compared to other
changes, for example constraining freedom of
movement (as tested in Scenario 3 in Section
4.2), indicating that while the contribution
variable is correctly signed the relative impact of
changes to this attribute is very small.

Figure 15. Simulated choices to explore sensitivity of the contribution variable
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This proof-of-concept study uses stated preference discrete choice experiments to explore and
quantify how the British public value key dimensions of a future relationship with Europe, including
freedom of movement for holidays, freedom of movement for working and living, contributions to

the EU, free trade with other countries, access to the EU single market for goods and services and
sovereignty. The study report provides details of the technical aspects of the work, including the
survey methodology, the design of the experiments and the model analysis. A companion report
summarises the key policy findings. In terms of methodology, we conclude that people were able to
undertake the choice experiments, even though they were complex — both because of the abstract
nature of the choices and the number of attributes and levels. The resulting model indicates that those
dimensions directly influencing the economy — such as free trade deals with countries outside the EU
and access to the EU single-market — are valued most highly, and that preferences vary significantly
by education level. Using the model results we find that Britons place a negative value on a ‘no deal’
option of about £14 per household per week of EU expenditure relative to the status quo (noting that
the absolute values derived from the study should be used to provide order-of-magnitude estimates).
Having a relationship like Norway is valued positively at about £14 per household per week of EU
expenditure relative to the status quo.

EUROPE






