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Preparing for Brexit

Executive Summary

1 Following the EU referendum on 23 June 2016, the UK voted to leave the
EU (with 52% voting in favour of leaving). The official withdrawal process
began when Article 50 was triggered on 29 March 2017, giving the UK until
29 March 2019 to negotiate an exit deal. The impact of the vote to leave the
EU is likely to be one of the largest potential economic impacts on both the
London and the UK economies, in both the short and long-run. However,
the magnitude of these effects remains unknown as they depend on the
eventual form of Brexit, and knowledge of the post-Brexit UK economic
environment across a range of dimensions such as trade, migration, and
regulation. For London in particular, which has greatly benefited from the
prevailing economic environment and a large international labour force, the
consequences could be especially challenging.

1 As part of this study, five scenarios were developed to model five possible
outcomes for the UK and London of the UK leaving the European Union
Customs Union and Single Market (see table below). Scenario 1 reflects a
status quo situation where the UK remain in the Single Market and Customs
Union (the baseline), and then Scenarios 2 and 3 move from a softer version
of Brexit (the UK is part of the EEA, but not the Customs Union in Scenario
2; and is part of the Customs Unions, but not the EEA in Scenario 3), to a
harder Brexit in Scenarios 4 and 5 (UK is no longer part of the EEA or the
Customs Union). Scenari o 4 is the <closest scen
current position, while Scenario 5 is a more extreme outcome of Scenario
4, which is still plausiblewi t hi n t he governmentds appt

Scenario Two-y ear Ost Single Market Customs union EU/UK

transition period from membership membership = trade deal
March 2019
17 Continued SM and CU membership
from March 2019

2 i Two-year transition followed by SM
membership without CU

31 Two-year transition followed by CU

membership without SM

471 Two-year transition followed by no
membership of the SM or CU and falling
back to WTO rules

51 No transition, no membership of the
SM or CU, and no preferential EU/UK

trade agreement

1 Assumptions were made for each scenario, focusing on the effects Brexit
could have on trade, investment and migration/the labour market. The
assumptions are based on a mix of: directly borrowing inputs from existing
studies; making adjustments made on short-term evidence from the data;
using existing information on government targets and guidelines; and
making more judgemental assessments using additional literature.
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1 Thetrade assumptions for each scenario, disaggregated by the type of trade
costs (tariffs and non-tariff barriers), the flow of trade (imports and exports),
the group of trading partners (EU and non-EU), and by sector were based
on the assumptions used in the Dhingra et al (2016a) study.

1 Recent changes in investment (a 1.5% fall in the average year-on-year
growth in total business investment over the last five quarters) from the ONS
Business investment in the UK dataset were used in order to quantify the
potential short-term change in investment due to uncertainty. The longer-
term investment assumptions were made relative to the baseline trajectory
in the form of a slowdown in investment growth. Taking into consideration
that growth in total investment in the baseline (Scenario 1) is 1.9% pa over
2021-30, it was assumed that growth in total investment would fall to 1% pa
over 2021-2030 in Scenarios 4 and 5, and assumed that the slowdown
would be smaller in Scenarios 2 (1.5% pa) and 3 (1.3% pa).

(@)
(7]

1 The harder Brexit scenarios assumed that t h e government
thousands migration target would be achieved, and the softer Brexit
scenarios built up to this from Scenario 1, in which migration is based on the
GLA 2016-based projections. Lastly, the assumptions for the impact on
skills level and so productivity of the UK labour force from a change in
migration patterns were based on the CEP study by Dearden, Reed and
Van Reenen (2005), which estimated that the elasticity of productivity with
respect to the proportion of trained (skilled) workers is 0.6.

T The scenario results weseaoraldmodely EBME.by CE
E3ME is a gl obal mo d e | that includes ¢
States and candi dat e rgesbegamamies andall otteth e wo r
economies in groups. It has a detailed sectoral disaggregation, and the
model has been used to develop many scenarios in order to model trade
and other policy effects across the European Union and globally.

1 As expected, the more severe the type of Brexit (going from Scenario
2to Scenario 5), the greater the negative impact will be on London and
the UK (see graphs below). The results show that Brexit will not only
reduce the size of the UK economy (compared to what may have
happened if the UK remained in the Single Market and Customs Union),
but also put it on a slower long-term growth trajectory (i.e. the

GVA growth in the UK and London
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economy is still growing, but at a slower rate than if the UK remained
in the Single Market and Customs Union). So the cumulative change in

GVA over time will keep increasing in the long-term.

Employment growth in the UK and London
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1 The modelling results show that Brexit will have a negative impact on
the UK economy across all key indicators, in particular, investment
(see table below). The UK is expected to experience a loss of 1.0%
(E18.6bn) in GVA by 2030, 6.7% (20.2bn) in investment and 0.5%
(176,000 people) in employment under Scenario 2 (compared to what
may have happened if the UK remained in the Single Market and
Customs Union). This loss would be 2.7% (£49.1bn) in GVA, 13.8%
(E41.6bn) in investment and 1.4% (468,000 people) under Scenario 4
and 3.0% (£54.5bn) in GVA, 15.4% (£46.7bn) in investment and 1.5%
(482,000 people) in employment under Scenario 5. The fall in the value
of investment is greater than that of overall GVA, as the expected fall in
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imports is greater than the fall in exports, so the improvement in the trade

balance helps recover some of the loss in investment.
Differences from Scenario 1 (baseline) for the UK by 2030

Scenario 2 | Scenario 3 | Scenario 4 | Scenario 5

(%)

Export to rest of the world -0.4 -0.6 -2.3 -2.3
Import from rest of the world -1.5 -2.3 -4.4 -4.6
Population -0.7 -1.4 -2.2 -2.2
-1.0 -1.6 -2.7 -3.0

Investment -6.7 -9.9 -13.8 -15.4
Employment -0.5 -0.9 -1.4 -15
Productivity -0.5 -0.7 -1.3 -1.5

London is expected to experience a loss of 0.8% (£4.1bn) in GVA by
2030 and 0.6% (30,500 people) in employment under Scenario 2
(compared to what may have happened if the UK remained in the
Single Market and Customs Union), aloss of 1.9% (£9.6bn) in GVA and
1.6% (83,800 people) in employment under Scenario 4 and a loss of
2.1% (£10.8bn) in GVA and 1.6% (87,000 people) in employment under
Scenario 5 (see table below). It is not expected to be affected as much
as the UK, in terms of GVA and productivity. This reflects that London
has a higher concentration of higher-value sectors, which are more
resilient, and are able to recover from economic shocks more quickly.
Population (and so employment) impacts in London are noticeably
stronger than in the UK. London has a larger proportion of non-UK
workers, so border restrictions and a reduction in EU migration are
expected to impact London the most.

Differences from Scenario 1 (baseline) for London by 2030

_ Scenario 2 Scenario 3 Scenario 4 Scenario 5

] (%)
-0.8 -1.2 -1.9 2.1

Employment -0.6 -1.0 -1.6 -1.6
Productivity -0.2 -0.2 -0.3 -0.5
Population® -1.3 2.7 4.2 -4.2

Financial & professional services, Science and Technology, Creative
and Construction, which make up a high proportion of economic
activity in the UK, particularly in London, are among the sectors hit the
hardest by Brexit. Construction and Hospitality, which tend to require
less skilled labour and employ a larger proportion of EU migrants than
other key sectors, are expected to see larger impacts on employment
in London than in the UK.

! The population estimates show the potential impact of Brexit based on several simplifying assumptions.
They are also static in the sense that they do not consider any wider dynamic effects on future migration

trends. Consequently, they are not suitable for long-term planning purposes.
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1 I ntroadmuct.i

1.1 Background

Following the EU referendum on 23 June 2016, the UK voted to leave the EU
(with 52% voting in favour of leaving). The official withdrawal process began
when Article 50 was triggered on 29 March 2017, giving the UK until 29 March
2019 to negotiate an exit deal.

The impact of the vote to leave the EU is likely to be one of the largest potential
economic impacts on both the London and the UK economies, in both the short
and long run as has been highlighted by research published by a number of
organisations prior to the June 2016 referendum?. However, the magnitude of
these effects remains uncertain as they depend on the eventual form of Brexit,
and knowledge of the post-Brexit UK economic environment across a range of
dimensions such as trade, migration, and regulation.

1.2 Scope of the study

The aim of the study was to develop scenarios to model five possible outcomes
for the UK and London of the UK leaving the European Union Customs Union
and Single Market.

This is a particularly complex study, as the long-term consequences of the UK
leaving the EU remain unclear given the continuing uncertainties surrounding
what an eventual Brexit deal will look like. This is why scenario analysis is such
a useful tool, because, given an appropriate structure being set in place for
undertaking the modelling, it allows for a range of different assumptions to be
tested for their impact.

For London in particular, which has greatly benefited from the prevailing
economic environment and a large international labour force, the consequences
could be especially challenging. London has grown substantially over the past
decades to account for an increasing share of UK population, output, and
employment (see Figure 1.1), with its population and skills growth supported by
international, in particular, EU migration.

The principle challenge for the study is how to incorporate the nuances and

effects of a Brexit scenario within a modelling framework so that a set of

consistent and coherent results can be obtained. The truth is that a model which

moves from the global level (i.e. capable of capturing international trade impacts

from changing tariff effects, and also incorporating investment and international

migration effects) to the local area / city level within a single framework does not

exist. Instead, a hybrid framework has been established, which firstly calculates

the macro-sector effects for the UK, and then spreads them out at the local level,

in particular taking account of Londonos
economy.

2See for example: Mayor TheefEurdpe repbra awin-winsiguatisnt Ap@eodix 4§ . 6H M
Treasury, 1 8iM Arpasuiylanal@s@:h@ longderm economic impact of EU membership and the
alternativesé . I MF, JunireeKinador: Gelectéd Issuesd IMF Country Report No. 16/169. OECD,

April 2016, @he Economic Consequences of Brexit: A Taxing Decisiond .
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Figure 1.1 Total employment, GVA and population in London
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Source: Cambridge Econometrics, August 2017.

A secondary challenge is, even with an agreed approach to the modelling
structure, how to obtain the necessary assumptions. This is a somewhat easier
challenge to overcome, as there are already examples of studies having
attempted (some of) these effects through modelling frameworks which
incorporate global trade networks and substitution effects. Assumptions were
made for each scenario, focusing on the effects Brexit could have on trade,
investment and migration/the labour market. The assumptions are based on a
mix of: directly borrowing inputs from existing studies; making adjustments
based on short-term evidence from the data; using existing information on
government targets and guidelines; and making more judgemental
assessments using additional literature.

1.3 Modelling stages

An overview of the modelling stages is provided in Figure 1.2. The study begins
with a review of the existing literature focusing on the potential impacts of the
UK leaving the European Union. The focus of the review was not to undertake
a wide-ranging review of Brexit, but rather to locate research that looks at

Figure 1.2: Modelling stages

Literature review

Macro-sectoral Sectoral analysis

modelling

Localisation of
effects
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impacts on the UK and London economy, and how these impacts have been
modelled, especially the assumptions that have been made in terms of driving
factors from trade, investment and migration/labour market effects.

Following the literature review, the scenario assumptions were developed and

modelled. The scenario results were dr i ven by -6Etdra madel,c r o
ESME,a gl obal model that includes coverage
and candidate countri es, the worldbés | ar
in groups. ESME has a detailed sectoral disaggregation, and has been used to

develop many scenarios in order to model trade and other policy effects across

the European Union and globally. Chapter 4 provides a more detailed
description of E3ME and the economic relationships within the model.

Alongside the modelling process, and in consultation with the GLA, a number
of sectors were identified to focus more detailed attention on as part of the
analysis. More information on the key sectors is given in Section 4.3.

The UK results for each scenario from E3ME were disaggregated to London
and sub-London geographies, based on historical growth in the local area
relative to the UK (or London), on an industry-by-industry basis. See Chapter
4.3 for more information.

1.4 Report structure

This report describes the methodology and findings of this project. Chapter 2
gives an overview of the literature review. A description of each of the scenarios
developed as part of this study and a summary of the key assumptions made
for each scenario is given in Chapter 3. A description of the macro-sectoral
model used to model the scenarios at the UK-level, and the methodology used
to localise the effects to the London and sub-regional level and disaggregate
the results by key sectors is described in Chapter 4. The key scenario results
by geography and key sectors are provided in Chapter 5. The last step of the
study was to provide a qualitative analysis of business start-ups and scale-ups,
based on historical data and the E3ME modelling results. This is presented in
Chapter 6.

Cambridge Econometrics 11
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2 Findings Uirtcematthueg e

2.1 Introduction

The literature on Brexit often tends to focus on headline outcomes, e.g. an X%
fall in GDP by 2030. While this is of interest, it is not the primary focus of this
s t u ditgratsre review, which is to inform on setting the range of assumptions
underpinning the analysis.

It is thus a different and somewhat more difficult task, when reviewing the
literature on Brexit, to understand what assumptions have been made by the
various authors being reviewed. The three main questions to ask are:

1. What form of Brexit was being analysed?
2. Were specific or multiple elements of Brexit being assessed?

3. What values were assumed for key drivers such as tariffs and non-tariff
barriers, migration, skills, and inward investment?

This chapter seeks to tease out the answers to these questions in a bid to get a
range of values withinwhi ch it would seem sensible t
assumptions.

2.2 Trade

The impact of Brexit on trade is the most direct effect to capture in any model.
Indeed, the effects of Brexit have already started to affect the UK economy,
most noticeably through the depreciation of sterling immediately after the
referendum and the impacts it has on the values of imports and exports between
the UK and the EU, and knock-on effects to inflation. Therefore, this has been
the focus of much of the existing literature and so is where the most
assumptions have been explored.

The literature covers a range of scenarios regarding the trading relationship
between the UK and the EU, but most often the following three®, ordered from
the most to the least optimistic regarding UK-EU trade relations:

91 A soft Brexit in which the UK joins the European Economic Area (EEA)

1 A semi-hard Brexit in which the UK enters a free trade agreement (FTA) or
negotiates a bilateral trade agreement with the EU

1 A hard Brexit in which the UK trades with the EU under the terms of the
World Trade Organisation (WTO)

Figure 2.1 illustrates the different trading relationships countries have with the
EU. See the box beneath for a description of what being in the Single Market
and Customs Union entail.

8 Clarke, Serwicka and Winters (2017) also explore a scenario in which the UK does not obtain EEA
membership or enter a trade agreement, but instead chooses to unilaterally bring tariffs for all countries
down to the level currently applicable to the EU, effectively eliminating all tariffs. However, this is most

unlikely to take place.

Cambridge Econometrics 12



Preparing for Brexit

Figure 2.1: Overview of trading relationships with the EU

@ India

European EU
Economic Customs
Area Union

@ Turkey

Single Market

Single Marketme mber shi p i s ef f ect iwhiehlingludésEhE durremeeEuids e
countries and Iceland, Liechtenstein and Norway (but not Switzerland, which is part of the
European Free Trade Association (EFTA), but not the EEA). It refers to the countries as one
territory without any internal borders or other regulatory obstacles to the free movement of
goods and services (i.e. it eliminates tariffs, quotas or taxes on trade and attempts to remove
non-tariff barriers such as rules on packaging, safety and standards). The EEA includes the
four freedoms (free movement of goods, capital, services and labour) plus all the legislation
supporting them, competition/state aid rules and all the accompanying measures (rules on
social policy, consumer protection and environment). It also provides for participation in funding
programmes, in particular the main dAFr ame
EEA does not cover the common agriculture or fisheries policies nor Justice & Home Affairs,
nor foreign and security policy.

Customs Union

In the EU Customs Union all the Member States follow a set of common rules in exercising
customs controls over goods entering the EU from outside the EU. This means that goods
which come into the EU from outside are subject to a common external tariff, but once they
have entered through an external port and paid any duty which is due on them, they can then
circulate freely inside the customs union. Goods which are made inside the customs union can
likewise circulate freely without being subject to tariffs at the internal borders within the customs
union.

Individual members cannot negotiate trade deals with non-member countries and are not able
to set its own tariffs. It is possible for a country to be part of a customs union with the EU but
not in the single market (e.g. Turkey).

Cambridge Econometrics 13
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Under the soft Brexit scenario, it is assumed that the UK would obtain EEA
membership to give it access to the Single Market, or at least it negotiates a
trade agreement that is as favourable as EEA membership*. This means that
UK-EU trade is not subject to tariffs. Non-tariff barriers, such as customs checks,
border controls, differences in product market regulations, legal barriers and
other transactions costs, may be introduced and will depend on the deal the UK
negotiates with the EU. In addition, the UK would be required to comply with EU
regulations without the power to influence them, although it could implement
policies to ensure equivalence and reduce non-tariff barriers. This is often
referred to as a Norway-type scenario (see Figure 2.1).

At the other end of the spectrum, under a hard Brexit, it is assumed that the UK
would trade with the EU under WTO rules®. This would introduce tariffs at the
Most Favoured Nation (MFN) rates, as well as raising non-tariff barriers at a
level higher than those assumed in the soft Brexit scenario. The UK would have
no passporting rights and restricted access to the EU market in the absence of
a Preferential Trade Agreement (PTA). In other words, it would be treated as a
third country (e.g. India).

In contrast with the above two scenarios, there is neither a consensus nor a
clear picture in the literature about what the medium scenario, a so-called semi-
hard Brexit, would entail exactly. All studies assume that the UK would enter a
trade agreement that allows it to access the Single Market®, some under more
restrictive provisions than others, at a relatively low cost (with respect to tariffs).

In terms of sectoral variations, it is generally the case that production or export-
intensive sectors (including food & drinks’, motor vehicles and electronics®)
would be most affected by an increase in trade costs (tariffs or non-tariff
barriers) as a result of Brexit, which generates knock-on impacts further down
the supply chain in transport and distribution. In services, finance & insurance
is expected to see the largest impact from changes in non-tariff barriers such as
passporting rights and regulations, but the distribution is unlikely to be even
across different sub-sectors. For example, banking is likely to be more affected
than insurance, private equity and hedge funds, as it is more closely connected
to the EU (KPMG, 2017a).

A detailed summary of all assumptions found in the literature is provided in
Appendix A.

2.3 Investment

There have been limited assumptions directly related to the investment impact
in the literature, as it is inherently difficult to model and is related to corporate
strategy, which is something thatlarger-s c al e macr o model s
well. Most of the discussion has centred on inward foreign direct investment

4 Such as in Dhingra et al (2016a) and Mulabdic, Osnago and Ruta (2017)

5 Such as in Dhingra et al (2016a) and Mulabdic, Osnago and Ruta (2017), Lawless and Morgenroth (2016)
and Pelkmans (2017)

6 Such as in Mulabdic, Osnago and Ruta (2017) and Pelkmans (2017)

7 According to Lawless and Morgenroth (2016) and KPMG (2017a)

8 According to PwC (2016a) and Pelkmans (2017)

Cambridge Econometrics 14
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(FDI) and agrees that it would be lower in any scenario compared to the baseline
of the UK remaining in the EU®.

Ebell and Warren (2016) is the only study that explored quantitatively different
scenarios (similar to those discussed in Section 2.2) with respect to business
investment, although the result is derived from the FDI impact and is only
produced at the aggregate level. Nevertheless, there is an underlying
agreement that the impacts would be negative and not uniform across sectors.
Those most mentioned in the literature to be affected by Brexit are financial &
insurance, manufacturing, construction and research & development!?. Detailed
assumptions are provided in Appendix A.

In addition to long-term effects on investment, in July 2017 the CBI reported!
on a survey it had conducted which revealed that 40% of firms had already had
investment decisions affected by the uncertainty created by the Brexit process,
with the vast majority indicating a negative effect. This pre-Brexit adverse effect
on investment is also something that should be taken account of while the
precise details of the UKS &uture relationship with the EU remain unknown.

2.4  Demographics and labour market

Out of the studies that were covered by the literature review, only two'? consider
assumptions directly related to population, migration and the labour market. In
addition, they only offer a qualitative discussion, but both envision a Brexit in
which the UK would not continue to have free movement of labour and would
implement control of EU migration, particularly for work purposes (see box
below for details on the gove r nment 6 s mi g.rOa bne eml of ttha
spectrum, the current visa system could be maintained with a relaxed approach
to EU migration, not too dissimilar to the current freedom of movement of
people. On the other end of the spectrum, a points-based approach could be
taken to EU migration, regulating it in the same way as for migrants from outside
the EEA, The reality of restricting EU migration is questionable in some
scenarios, for example, any formal restriction on migration would violate one of
the four freedoms encompassed by Single Market membership. However, an
equivalent might still be achieved if the migration reduction is induced by
peoplebds preferences r dk.lthe UK bedoraes a lbsg
attractive place to live), as has been the case since the referendum.

The impact of Brexit on migration is more often presented as results of an
estimation or a modelling exercise, rather than assumptions feeding into the
analysis. A number of studies®® estimate that in the absence of free movement
of labour, the level of net EU migration will be between 62,000 and 100,000
people lower each year than the current figure.

9 Such as in Baldwin (2016), Ebell and Warren (2016) and Pelkmans (2017)

10 According to Baldwin (2016), Borchert (2016), Oliver Wyman (2016) and Lavery, Quaglia and
Dannreuther (2017)

11 See http://www.chi.org.uk/news/brexit-is-affecting-investment-decisions/.

12 Baldwin (2016) and GLA (2016a)

13 Portesy and Fortez (2016); Migration Watch (2016) and Global Futures (2017)

Cambridge Econometrics 15
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The governmentd s mi dgargats i o n

The UK government has pledged to lower net migration to what are called
sustainable levels, aiming to reduce net migration to below 100,000 a year.
This is likely to be an ambitious target, considering that net migration to the
UK has not been below 100,000 since 1997. While migration from the rest of
the EU may decrease following Brexit if the UK no longer adheres to the free
movement of people, the majority of migrants to the UK come from outside
of the EU, which is likely to be affected to a lesser extent. Additionally, the
majority of migrants from outside the EU are international students living
temporarily in the UK, which is not regulated. There is also the question
whether the UK will restrict migration and face the risk of losing out on a
skilled and experienced labour force that the UK economy may need. Lastly,
the government doesndt have contro
UK (e.g. British pensioners retiring abroad), making it quite difficult for the
government to have control over achieving an ambitious net migration target.

A change in migration is likely to have an impact on the labour supply for
different skill levels, which consequently impacts the overall level of productivity.
This has been incorporated into the model results using an elasticity linking
productivity to human capital, which has been found to be about 0.6 by Dearden,
Reed and Van Reenen (2005).

A list of assumptions and results related to migration are provided in Appendix
A.

2.5 Summary

This study will include a variation of the three main Brexit scenarios (soft Brexit,
semi-hard Brexit and hard Brexit) as discussed in Section 2.2, each with a set
of assumptions for trade, investment and migration.

The trade assumptions will be developed for tariffs and non-tariff barriers and
will be based directly on Dhingra et al (2016a) as they are widely referenced
and highly detailed. This will also capture the impacts on business investment
through higher production costs and delayed capital spending. Additional
assumptions will be made for the short-term impact of uncertainty during the
negotiation phase and the impact of a reduction in FDI following Brexit, based
on recent (post-referendum) official data.

Given the lack of studies on the migration impacts, other sources such as
government announcements and targets, are used to inform the assumptions.
The impacts on migration will then be carried through to population and
productivity, based on the relationship it has with each variable as found in the
data and the literature.

Cambridge Econometrics 16
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3 Th&cenari

0]

3.1 Introduction

Having reviewed briefly the various Brexit options that have been covered in the
literature, this chapter looks in more detail at the different versions and model
scenarios that have been selected for this study. Section 3.2 presents and
describes the various scenarios that were agreed to be modelled. Table 3.1
provides an overview of the scenarios while Figure 3.1 revisits the earlier
illustration of the different trading relationships countries have with the EU, and
identifies where each scenario is characterised best. Section 3.2 describes each
scenario in more detail, while sections 3.3 and 3.4 outline the assumptions
being made that enter into the macro-modelling framework. Finally, section 3.5
highlights the issues each key sector faces and how it affects the trade,
investment and productivity assumptions made.

Table 3.1: Scenario overview

Scenario Two-y ear Ost

transition period from

17 Continued SM and CU membership
from March 2019

March 2019

Single Market

membership

Customs union

membership

EU/UK

trade deal

21 Two-year transition followed by SM

membership without CU

31 Two-year transition followed by CU
membership without SM

47 Two-year transition followed by no

membership of the SM or CU and falling
back to WTO rules

51 No transition, no membership of the
SM or CU, and no preferential EU/UK

trade agreement

3.2  Scenario descriptions

Scenario 1  Scenario 1 is effectively the baseline assumption against which all other variants
(Single Market  will be assessed, and largely represents business as usual as if the UK remains
and Customs  within the Single Market and Customs Union. As agreed with the GLA, the
Union status quo  particular view or forecast to be used as the base case will be one produced by
baseline) DG EcFin (2015). This study was published before the Brexit referendum, and

gives a long-term perspective on government revenues and liabilities pre-Brexit,

given demographic trends. It is commonlyr ef er red t o

GDP projections are formed by attaching an estimate of productivity growth to

expected changes to the size of the labour force. Population is consistent with

the latest GLA projections.

as “t

4 See http://ec.europa.eu/economy_finance/publications/european_economy/ageing_report/index_en.htm.
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Figure 3.1: Scenario overview in relation to a selection of other countries

@ India

Europe

@ Scenarios4 &5

EU
Customs
Union

European
Economic
Area

@ Scenario 3

@ Scenario 1

Swit2érland

@ Turkey

In this scenario, there would be a two-year transition period and from 2021 there
would continue to be free movement of goods, services, people and capital
within the EEA (Single Market). The UK would abide by the EU's economic
rules, including legislation regarding employment, consumer protection, product
standards, environmental and competition policy, but the UK would not have
any power to decide any legislation.

There would be no tariffs on goods traded between the UK and the EU
countries, and the financial sector would retain passporting rights that allow
services to be provided in the other countries in the EEA. Non-tariff barriers
between the UK and the EU would remain low and there would be no new
barriers to trade in services with the EU.

As the UK is no longer part of the Customs Union, it will be able to set its own
external tariff and negotiate its own trade deals with non-EU countries.
However, there would be some new non-tariff barriers on trade between the UK
and EU, as UK exporters would have to satisfy 'rules of origin' requirements
when trading with the EU, increasing trading costs, particularly in industries that
have large global supply chains, such as the textiles and automotive industries.

The UK will not be able to restrict migration between the UK and the EU, but
migration will be lower than in Scenario 1 as the UK becomes a less attractive
place for migrants to settle, and the government tries to achieve its tens of
thousands migration target.

This scenario is similar to the conditions currently faced by Norway.
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In this scenario, there would be a two-year transition period and from 2021 the
UK would be part of the Customs Union, but not the EEA. As a result, there
would be no tariffs on goods traded between the UK and EU, and the UK would
not be able to set its own tariffs or negotiate its own free trade agreements
(FTAs) with non-EU countries. The UK could face barriers to trade in services
with the EU, and as a result, non-tariff barriers are likely to increase.

As the UK is no longer part of the EEA, it will be able to have control over
migration between the UK and the EU, and get closer to achieving the
governmentd $ens of thousands migration target. At the same time, countries
that are part of the EEA will be able to restrict migration from the UK.

This scenario is similar to the conditions currently faced by Turkey.

In this scenario, there would be a two-year transition period and from 2021 the
UK will no longer be part of the EEA and Customs Union. The UK will have
greater political power and will be able to set economic policy and regulatory
standards without taking account of the preferences of other EU members.

T h e UWr&dé with most of the rest of the world would be under the WTO rules,
resulting in the largest increase in trade costs between the UK and EU across
all scenarios. The UK would face the Most Favoured Nation treatment from all
WTO members, and would charge the same tariffs to all other WTO members,
raising the cost of trade between the UK and the EU. Non-tariff barriers between
the UK and EU would also increase, due to divergence in regulation between
the UK and the EU. Trade in UK services will also be governed by WTO and so
UK service producers would face reduced access to the EEA.

There would be no free movement of people under the WTO rules, enabling the
government to meet its tens of thousands migration target, as there would no
longer be free labour mobility between the UK and the EU. This would most
likely result in a sharp decline in migration.

This scenario is similar to Scenario 4, except that it is assumed there will be no
two-year transition period. The UK will start to experience the trade, investment
and migration impacts linked with it no longer being part of the EEA and
Customs Union from 2019.

3.3 Scenario assumptions

Moving on from the general descriptions, this section summarises the UK trade,
investment and demographic assumptions made in the macro-sectoral
modelling for each of the scenarios outlined above.

The impacts of Brexit on trade mainly result from an increase in trade costs
(tariff and non-tariffs) between the UK and the EU, and ultimately between the
UK and the rest of the world, as the former no longer benefits from trade
agreements negotiated by the EU on behalf of its Member States®. A set of
assumptions are developed for each scenario, disaggregated by the type of
trade costs (tariffs and non-tariff barriers), the flow of trade (import to and export
from the UK), and the group of trading partners (EU and non-EU).

As long as the UK remains in either the Single Market or the Customs Union,
there is likely to be little change in tariffs, as there are few countries that belong

15 This study does not consider that following Brexit, the UK might negotiate more preferential trade

agreements with non-EU countries than the existing deals between the EU and such countries.

Cambridge Econometrics 19



Preparing for Brexit

to one but not the other (as shown in Figure 3.1). In addition, these countries
are likely to account for a small proportion of UK trade. Therefore, it is
reasonable to assume no change in tariffs in Scenario 2 and Scenario 3.

ForScenari o 4 and Scenario 5, it i s
Nation (MFN) tariffs would apply with all trading partners of the UK. To be
consistent with the literature, MFN tariff rates calculated by Dhingra et al
(20164a) for different types of goods are used for relevant sectors in the E3ME
model.

While tariffs are assumed to change only in the hard Brexit scenarios (Scenarios
4 and 5), non-tariff barriers between the UK and the EU are expected to increase
in all scenarios. No change is assumed for UK-non-EU trade because of the
complexity of modelling non-tariff barriers for each trading partners, and
because the most major change in non-tariff barriers is expected to be between
the UK and other EU Member States. Non-tariff barrier assumptions for UK-EU
trade are based on the results of Berden et al (2009) on tariff equivalents of non-
tariff barriers between the USA and the EU, which have been used in the work
of Dhingra et al (2016a) and Clayton and Overman (2017), and are as follows:

1 Scenario 2: an increase of ¥ of the US-EU reducible non-tariff barriers®
I Scenario 3: an increase of %2 of the US-EU reducible non-tariff barriers

I Scenario 4 and Scenario 5: an increase of % of the US-EU reducible non-
tariff barriers

The trade-related assumptions for Scenario 2 and Scenarios 4-5 were the same
as those used by Dhingra et al (2016a) in the optimistic and pessimistic
scenarios, respectively. The increase in Scenario 3 was then assumed to be the
mid-point between these two.

Table 3.2 and Table 3.3 show a summary of the assumptions for changes in
tariffs and non-tariff barriers (in tariff equivalents) in each scenario compared to
Scenario 1 (in which the UK maintains its Single Market and Customs Union
memberships). These changes are assumed to have a permanent impact
immediately after Brexit (in 2021 for Scenarios 2, 3 and 4, and in 2019 for
Scenario 5).

Table 3.2 Tariff assumptions by broad sectors for Scenario 4 and Scenario 5

UK-non-EU

Agriculture, Hunting, Forestry and Fishing

Mining and Quarrying

Food, Beverages and Tobacco

Textiles and Textile Products; Leather, Leather
Products and Footwear

Wood and Products of Wood and Cork

Pulp, Paper, Paper Products, Printing and Publishing

Coke, Refined Petroleum and Nuclear Fuel

Chemicals and Chemical Products

16 Reducible non-tariff barriers are defined as the fraction of the non-tariff barriers which can in principle be

eliminated by policy action.
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Rubber and Plastics 5.35 5.05 5.25 5.28
Other Non-Metallic Mineral 3.78 3.32 4.80 3.49
Basic Metals and Fabricated Metal 2.05 1.89 1.47 1.00
Machinery, Nec 2.05 2.13 2.34 2.00
Electrical and Optical Equipment 1.97 1.55 1.83 1.70
Transport Equipment 8.09 7.22 5.56 6.26
Manufacturing, Nec; Recycling 1.71 1.69 1.44 1.76

Preparing for Brexit

Source: Dhingra et al (2016a).

Table 3.3 Non-tariff barrier assumptions by broad sector

Scenario 2 Scenario 3 Scenarios 4-5
Import Export Import Export Import Export
(%)
Food & beverages 18.3 14.2 36.7 28.4 55.0 42.6
Textiles & clothing 4.2 4.8 8.4 9.6 12.5 14.4
Wood & paper products 1.9 2.8 3.9 5.7 5.8 8.5
Chemicals 5.3 6.0 10.5 12.0 15.8 17.9
Pharmaceuticals 2.4 3.8 4.8 7.7 7.1 115
Cosmetics 8.1 8.7 16.2 17.3 24.3 26.0
Metals 4.3 3.0 8.5 6.0 12.8 8.9
Electronics 1.6 1.6 3.3 3.3 4.9 4.9
Office & communications equipment 5.7 4.8 115 9.6 17.2 14.3
Automotive 6.7 6.4 134 12.8 20.1 19.1
Aerospace 4.8 4.7 9.6 9.4 14.3 14.1
Construction 0.6 1.2 1.3 2.3 1.9 3.5
ICT services 1.0 3.7 2.0 7.5 2.9 11.2
Communications 0.4 29 0.9 5.9 1.3 8.8
Financial services 7.9 2.8 15.9 5.7 23.8 8.5
Insurance 4.8 2.7 9.6 5.4 14.3 8.1
Other business services 1.0 3.7 2.0 7.5 2.9 11.2
Personal, cultural & recreational 0.6 1.1 1.3 2.2 1.9 3.3
services
Source: Cambridge Econometricsd calculations based

Investment

Short-term
uncertainty

Investment can be thought of as being affected by Brexit in three ways:
i driven by trade-related output effects

1 short-term uncertainty over eventual outcome

9 risk to FDI into the UK

Trade-related output effects have already been taken care of through the trade
assumptions and the resulting model inter-connections. While the value of
sterling may have some impact on FDI, investment decisions are more likely to
be driven by the strategic importance and attractiveness of the location of where
the investment is being made. Therefore, no particular assumption has been
made for this, and the euro exchange rate has been fixed as explained in section
3.4.

Uncertainty over the outcomes of the Brexit negotiations and, in particular, over
the future trade agreements negotiated between the UK and the rest of the
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world, is likely to dampen investment in the short-term, and have already been
reported in a CBI survey mentioned in Chapter 2.

Recent changes in investment from the ONS Business investment in the UK
dataset were used in order to quantify the potential short-term change in
investment due to uncertainty. This showed that the average year-on-year
growth in total business investment over the last five quarters since the results
of the referendum (2016Q2 to 2017Q2) has fallen to about 1.5% (compared to
about 2.5% for the previous five quarters from 2015Q1 to 2016Q1).

This 1.5% growth rate was used in the following way to develop the investment
assumptions over 2017-2020:

1 The 1.5% growth rate has been used to calculate total investment in 2017.

i Total investment growth between 2018-2020 is then interpolated in order to
get back to the 2021 growth in investment in the baseline (Scenario 1),
under the assumptions that uncertainty will decrease over time as the
outcomes of the negotiations become clearer.

1 The total change in investment has been split by sector, based on the
sectords share of total i nvest ment i n
9 It has been assumed that there is no impact on investment in Government

services.

The same assumptions are used across all scenarios, under the assumption
that the same degree of short-term uncertainty exists in all scenarios. Table 3.4
shows a summary of the assumptions for the per annum growth in investment
by broad sector over 2016-19.

Table 3.4: Investment assumptions by broad sector, 2016-19

] (% pa)
Agriculture etc 0.0 -0.3
Mining & quarrying -3.0 -3.4

Manufacturing 0.9 0.5
Electricity, gas & water 0.8 0.4
Construction 1.7 1.3
Distribution 1.7 1.3
Transport & storage 1.9 1.6
Accommodation & food 1.9 1.6

services
Information & 1.9 1.6
communications

Financial & business 1.9 1.6
services

Government services 0.4 0.4
Other services 0.4 0.1
1.8 15

When the UK leaves the Single Market, UK-based firms could face an increase
in costs from an increase in tariffs and non-tariff barriers. This makes it a less
attractive place for multinationals to export its goods to the rest of the EU.
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Similarly, the movement of component goods needed in the production process
and staff between other branches in the rest of the EU may also become more
costly and difficult, which may further dampen FDI coming into the UK.

According to Dhingra et al (2017), Brexit is likely to reduce future FDI inflows to
the UK by about 22% (2.4% pa). This is in line with other studies that find that
UK FDI will be a quarter lower in 2020 because of Brexit (PwC, 2016b), or that
there is a positive impact of 25-30% on FDI flows from EU membership
(Campos and Coricelli, 2015).

FDI is a measured as a financial flow, but it does also represent a contribution
to total investment as the foreign firms owning capital in the UK will invest in
assets. However, the link between the FDI figures and investment is far from
direct and as a result, it is difficult to translate the FDI impacts found in the
studies mentioned above into impacts on total investment!’. The scenario
assumptions for investment are made relative to the baseline trajectory in the
form of a slowdown in investment growth. Taking into consideration that growth
in total investment in the baseline (Scenario 1) is 1.9% pa over 2021-30, it has
been assumed that growth in total investment would fall to 1% pa over 2021-
2030 in Scenarios 4 and 5, and assumed that the slowdown would be smaller
in Scenarios 2 (1.5% pa) and 3 (1.3% pa). Ther e i sndt mubase
these assumed reductions on, but the variation in the assumptions between the
scenarios provide a form of sensitivity testing.

The change in import price in a sector in each scenario has been used as a
guideline to split the total change in investment by sector, under the assumption
that sectors that are affected by larger changes in tariffs are more likely to be
impacted by changes in FDI. As above, it has been assumed that there is no
impact on investment in Government services.Table 3.5 shows a summary of
the per annum growth in investment assumptions by broad sector over 2021-
30. In general, all sectors are assumed to grow progressively more slowly, going
from the most optimistic scenario (Scenario 1) to the most pessimistic scenario
(Scenario 5). The only exception is Financial & business services which is
expected to grow marginally faster in Scenario 5 than in Scenario 4, because
the short-run uncertainty effect that delays investment decisions is present for
a shorter period of time without the two-year transition.

Table 3.5: Investment assumptions by broad sector, 2021-30

Scenario 1 | Scenario 2 | Scenario 3 | Scenario 4 | Scenario 5

(% pa)
Agriculture etc 0.0 -0.2 -0.2 -3.9 -3.9
Mining & quarrying -3.3 -35 -35 -3.6 -3.6
Manufacturing 0.8 -0.8 -2.2 -3.7 -3.7
Electricity, gas & 0.6 0.4 0.4 0.4 0.4
water
Construction 1.6 1.2 0.9 0.6 0.6
Distribution 1.6 14 14 14 14
Transport & storage 1.8 1.6 1.5 1.5 1.5

17 Ebell and Warren (2016) established this link as part of their work, but it would be inappropriate to apply
their findings directly without a detailed understanding of how they were derived and should be interpreted.
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Accommodation & 1.8 1.6 1.6 1.6 1.5
food services
Information & 1.8 1.2 0.9 0.5 0.5
communications
Financial & business 1.8 1.2 0.9 0.5 0.6
services
Government services 0.4 0.4 0.4 0.4 0.4
Other services 0.4 0.1 0.0 -0.2 -0.2
1.9 1.5 1.3 1.0 1.0
Demographics
and the labour
market
Migration and  As mentioned in Chapter 2, there isnot mu ¢ h coesidérs t i ng

population assumptions directly related to population, migration and the labour market.
Following discussions with the GLA, it was decided that Scenarios 4 and 5
woul d assume t hattens df thouspods migrationeargét dvauld
be achieved. Scenarios 2 and 3 would build up to this from Scenario 1, in which
migration is based on the GLA 2016-based projections. These are
straightforward assumptions that do not account for the various types of visa
systems the UK could adopt after Brexit, as this is politically uncertain and
consequently difficult to model. The migration assumptions are then used to
develop population assumptions, taking into consideration natural change. The
difference in net migration across scenarios is assumed to be driven by changes
in both EU and non-EU migration, as it is likely that Brexit will affect both flows.
The assumptions do not specifically look at changes in the origins of
international migrants, or the impact a change in international migration may
have on internal migration (people migrating from one area of the UK to
another).

Table 3.6 provides a summary of the migration and population assumptions
used in each scenario.

Table 3.6: Summary of migration and population assumptions (2019/21-2030)

_ Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5

Migration Net migration  Net migration Net migration Net migration Net migration
of 232,000 in  of 188,000 of 144,000 of 99,999 of 99,999
2020, falling from 2020 from 2020 from 2020 from 2020
to 220,000 in  onwards onwards onwards onwards
2030

Population 0.6% pa 0.5% pa 0.45% pa 0.4% pa 0.4% pa

(over

2019/21-30)

Skilled labour  The skills level of the UK labour force is likely to be affected by a change in
migration patterns, and i n turn is |ikely t®hsi mpac
impact, as opposed to the trade-related impact, is not modelled directly so has
been captured through off-model adjustments to productivity. As mentioned in
Chapter2, t here isn6t much existing |literat:
how migration might affect productivity levels. The CEP study by Dearden, Reed
and Van Reenen (2005), using British firm-level data, estimated that the
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elasticity of productivity with respect to the proportion of trained (skilled) workers
is 0.6. This elasticity was used in the following way to develop the productivity
assumptions:

1 While not all working-age migrants are in work, a high proportion are (higher
than UK-born people), and so it has been assumed that the reductions in
working-age migration in the scenarios are all people who would otherwise
come and work in the UK, in order to keep the modelling assumptions
straightforward.

1 For each scenario, the difference in working-age migration from the baseline
is distributed to broad sector s-UK)si
workers!® from the ONS International immigration and the labour market,
UK (2016) dataset.

1 A percentage difference by broad sector is calculated as the absolute
difference divided by employment in the baseline.

1 The percentage difference calculated in the previous step is then translated
into productivity differences by E3ME sectors using the elasticity of 0.6 from
the CEP study mentioned above.

1 Productivity differences have been held constant from 2020 onwards (in
line with the migration assumptions). This would imply that productivity
growth from 2020 onwards is the same in all scenarios and the baseline
(but the level will be lower in all scenarios compared to the baseline). This
is because the loss in productivity is due to a sudden loss of trained/skilled
workers, and this shortage can be addressed in the longer-term by training
new, domestic entrants to the labour force. Additionally, long-term
productivity growth depends more on other factors, such as technology,
and relatively small changes in the workforce (migrants) are not large
enough to affect the overall trend.

Table 3.7 shows a summary of the productivity assumptions developed by
broad sector. It shows that it is assumed that productivity will be between 0.14-
0.31% lower in 2020 in Scenarios 4 and 5 than in the baseline®®.

Table 3.7: Summary of productivity assumptions by broad sector, 2020

Difference from Scenario 1 in 2020 (%)

Scenario 2 | Scenario 3 | Scenario 4 | Scenario 5

005%  -0.09%  -0.14%  -0.14%
007%  -013%  -0.20%  -0.20%
010%  -021%  -031%  -0.31%
007%  -014%  -021%  -0.21%
007%  -014%  -021%  -0.21%
009%  -019%  -0.28%  -0.28%
006%  -011%  -017%  -0.17%
-0.06% 0.11% 0.17% 0.17%
006%  012%  -017%  -0.17%

18 As changes in EU and non-EU migration are both expected to contribute to the total reduction in
migration.

19 Boubtane et al (2015) finds that halving the net immigration rate would reduce UK productivity slightly
more (-0.32% pa).
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3.4  Other assumptions

Other model inputs are held constant between scenarios and therefore do not
have a noticeable impact on the model results. Interest rates have been held
constant at current rates (i.e. 0.5% base rate) and the euro exchange rate has
been fixed at 0.85 euros = 1 pound. No further quantitative easing is added to
the model.

It is important to note that government tax rates and expenditure are also fixed.
This implies that the fiscal deficit may change in the scenarios. Initially,
government balances may improve in the scenarios due to the additional
revenues from trade tariffs, but this gain quickly becomes a loss due to lower
VAT and income tax receipts that result from weaker economic growth.

E3ME is a global model, and so provides results for other countries as well as
the UK. Clearly there are direct and indirect effects from Brexit on other
countries, but we have otherwise assumed that policies in other countries
remain unchanged (including EU countries).

Other more general assumptions relate to the modelling framework offered by
E3ME and its econometric equations. These are discussed further in Section
4.2.

3.5 Key sectors

As part of the analysis, a number of key sectors were identified for more detailed
attention. Identifying the impacts of Brexit on these sectors in particular is
important in generating an understanding of the overall impact on the London
economy. As agreed with the GLA, the sectors that have been chosen are either
thought to have a strong influence on the London economy, or likely to be
particularly strongly affected by Brexit. This section explores the issues that
each key sector faces and how it affects the trade, investment and productivity
assumptions made for the macro-sectoral modelling.

Countries in the rest of the EU are large consumers of UK financial services.
The sector is a major provider of high value and high productivity jobs across
the country, and London, in particular, is considered one of the most important
financial regions in the world and the financial centre of Europe, accounting for
more than 50% of all GVA in the finance and insurance sector in the UK.

One of the largest threats to the sector is the potential loss of passporting rights
for firms based in the UK that provide financial services to the EU. In 2015, the
UK exported £26.1 billion of financial, insurance and pension services to the
EU2L. If the UK fails to negotiate full access to the EU market following Brexit,
trade costs could rise and the UK could suffer from a fall in trade in this sector.
This is reflected by an increase in import and export prices in the macro
modelling assumptions, as the UK is likely to need to continue to comply with
EU regulation in order to continue transactions with the EU.

The sector could also suffer from the introduction of the need for EU workers to
obtain visas and work permits if the UK tightens its migration policy, reducing
t he UKOs a c-skilesl mbodr &rfomhhe &W. This would particularly be

20 London and Europe: Facts and Figures, GLA (2017).
2 London and Europe: Facts and Figures, GLA (2017).
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felt in London, which accounts for 35% of employment in the finance and
insurance sector, and where 12% of its employees in the sector are born in the
EEA?2, This has been reflected as an expected fall in productivity in the macro
modelling assumptions.

Over time, if the UK loses its full access to the EU market and its high-skilled
labour force, it may lose its competitive advantage as the EU financial hub. This
could deter valuable investment and redirect it to other European financial
centres. This has been reflected as a decrease in investment in the macro
modelling assumptions, where the finance and insurance sector alone is
assumed t o s enedeceasd ib investntent byl 2030, depending on
the scenario.

The main issue facing the science and technology sector in the UK after Brexit
is its access to future funds. The
billion of European Union resources since 20142, and receives almost 16% of
all EU science funding from the European Research Council (ERC), compared
to the 12% contribution it makes to the overall EU budget. Consequently, the
sector could face a loss of investment after the UK leaves the Single Market and
it no longer has access to these funds.

In addition, the UK science and technology sector benefits from collaboration
and skills from the rest of the EU. For example, in 2013 44% of the almost 1,000
grants the UK received from the ERC went to non-nationals based in the UK,
the largest number of any EU country?*. Depending on the agreements made
after Brexit, the UK could experience less benefits from access to research
groups and the skills and collaboration opportunities provided by the rest of the
EU. This has been reflected by a loss in productivity in the macro modelling
assumptions, particularly in the pharmaceutical industry, which is also likely to
see a reduction in investment and substantial increases in trade costs.

sect

Londonos many museums, t heat r e galleriesusi c

and its abundance of media and product, graphic and fashion design
businesses make it a prominent creative and cultural hub, attracting a large
number of tourists and a creative labour force. As outlined in the Coadec
report?®, the UK tech sector relies heavily on a foreign workforce, and sectors
such as Artificial Intelligence (Al), data science and robotics, which the
government has identified as potentially high-growth, already demand skills
(such as software development, advanced science, technology, engineering
and mathematics skills (STEM), and basic skills in literacy and numeracy) that
are in short supply. In London, 9% of employees (18,000 jobs) in the arts,
entertainment and recreation sectors were born in the EEA?®. One important
guestion that faces the creative and cultural industries is whether the UK will be
able to continue to attract and retain a labour force with relevant high calibre
skills from the rest of the world, in order to maintain its reputation in these
industries once the UK leaves the Single Market. This is reflected in the

22 London and Europe: Facts and Figures, GLA (2017).
2 S Lucas, University of Birmingham, https://www.birmingham.ac.uk/research/perspective/science-and-

brexit.aspx
24 European Research Council (2014). Annual Report on the ERC Activities and Achievements, 2013.

% A Global Britain: From local startups to international markets, Coadec (2017).
% London and Europe: Facts and Figures, GLA (2017).
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productivity assumptions discussed above, where the majority of the industries
in the creative and cultural sector are assumed to see up to a 0.5% decrease in
productivity by 2030 depending on the scenario, due to a fall in migration levels.

Another major concern the creative and cultural industries face is securing
future funding. The UK benefits at the moment from the Digital Single Market?’
and EU funds such as the Creative Europe fund and the Regional Development
Fund, which currently fund a large number of creative projects. During its first
two years, Creative Europe has supported 230 UK cultural and creative
organisations and audio-visual companies as well as the cinema distribution of
84 UK films in other European co®nnries
addition, since the referendum, it was announced that the UK will no longer be
eligible to have a host city as part of the European Capital of Culture. While host

cities donoét automatically get money fr
funding for specific cultural activities or benefit from EU regional funding. The

UK6s | oss of a c c e s say teduce tthe ansoent dElong femn d s m
funding available to the UKOG6s creative |

government will be able to replace these. This puts future inward investment at
risk and is reflected in the investment assumptions above, where creative and
cultural industries, in particular, Computer programming, information services
and Motion picture, video, television, are assumed to see large decreases in
investment.

Lastly, the EU is a large recipient of UK exports in these sectors. 43% of exports
from the UK digital sector alone go to the EU?. Trade in these sectors could be
adversely impacted if the UK fails to negotiate new trade deals that allow the
sector to have full access to the EU market. This is reflected in the trade
assumptions made for the creative and cultural sector, where it is assumed that
industries within this sector could face up to about 9% increase in their export
prices, depending on the scenario and the trade deals agreed.

Food and Drink  The food and drink sector is likely to see the largest trade impacts across the
Manufacturing key sectors. The UK currently imports more than 50% of its food, where 70% of
its food and non-alcoholic drink imports were from the EU in 2015, and more
than 60% of its food and drink exports were to the EU in 2017%. This exposes
the sector to potentially large increases in trading costs from an introduction of
EU tariffs if a favourable trade deal is not negotiated, and could cause supply
chain disruptions. Depending on the scenario, the macro modelling parameters
assume there could be up to a 48% increase in EU export and import prices
(the WTO6s average Most Favoured Nation

The food and drink sector has a large share of EU workers amongst
manufacturing businesses, making it exposed to supply-side constraints if
immigration from the EU is controlled too tightly following Brexit. This is reflected
in the productivity assumptions, where the sector is assumed to see up to a

27 The Digital Single Market is a strategy of the European Commission to ensure access to online activities
for individuals and businesses under conditions of fair competition, consumer and data protection, removing
geo-blocking and copyright issues.

BCreati ve Eur o EeativeEurope De2kQK Stgteméntd .

2 hitps://www.parliament.uk/business/committees/committees-a-z/commons-select/culture-media-and-

sport-committee/news-parliament-2015/brexit-impact-launch-16-17/

30 The Food and Drink Federation, http://www.fdf.org.uk/home.aspx.
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0.5% decrease in productivity by 2030 depending on the scenario, due to a fall
in migration levels.

The potential trade and labour supply impacts that the sector may experience
following Brexit may affect future investment decisions. Major food companies
may reconsider locating in the UK or reducing their operations in the UK and
redirect investment to elsewhere in the EU, where they can benefit from the
freedom of movement in goods and people. This is reflected in the investment
assumptions used in the macro modelling, where the sector is assumed to see

up to a 0l1l.4 bill i oly20B@ depeading @ the scenario.v e st m

One of the major issues facing the construction sector is the shortage of skills.
The sector currently relies heavily on a foreign migrant labour force. Almost 13%
of construction workers across the UK were born abroad, and in London and
the South East, this proportion increases to 50%. In particular, 25% of
employees in the sector in London were born in the EEA3L. Once the UK leaves
the Single Market, it is likely that the skills shortage could get worse, if the new

agreements dondét allow for free movement

higher pressures on wages, as labour supply contracts, causing construction
firms to face considerably higher project costs. Additionally, this could reduce

firmsé capacity to deliver new houses to

and further deepen the housing crisis, especially in London. The labour market
issues the construction sector faces are reflected as an expected fall in
productivity in the macro modelling assumptions.

Once the UK leaves the Single Market, the construction sector is also likely to
be affected by trade impacts. A 2010 study by the Department for Business
Skills and Innovation highlights how reliant the UK construction sector is on the
rest of the EU, estimating that 64% of building materials were imported from the
EU, and 63% were exported to the EU. If the UK faces a reduction in access to
the EU market following Brexit, construction firms could experience an increase
in their costs or a shortage of building materials, as they face an increase in
tariffs or limits on quantities imported, which is reflected in the trade
assumptions applied to this sector.

At the moment, the UK construction sector benefits from having access to the
European Investment Bank (EIB) and the European Investment Fund (EIF),
which have invested 047.8 billion in
million to SMEs in 20152, A loss of these financial aids could significantly impact
the ability of firms to deliver big infrastructure projects such as High-Speed 2
and reduce development opportunities for start-ups. Additionally, foreign
investment could dampen due to uncertainty over the UK economy following
Brexit, and as investors delay making decisions on the future of projects. This
|l oss of potential future investment
investment in the sector by 2030, depending on the scenario and the severity
of Brexit.

The hospitality sector is heavily reliant on foreign workers, with nearly a quarter
of all jobs in the sector in the UK carried out by people from the rest of the EU,

81 London and Europe: Facts and Figures, GLA (2017).
32 London and Europe: Facts and Figures, GLA (2017).
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rising to 32% (79,000 jobs) in London®3. A report by KPMG for the British
Hospitality Association®* revealed that 75% of waiting staff, 37% of
housekeeping staff and 25% of all chefs are from the EU, highlighting the scale
of potential negative supply-side impacts the sector could face if immigration
from the EU is controlled too tightly following Brexit. If the sector is forced to try
to fill the shortfall of EU labour with domestic UK workers, there is a risk that
businesses could see a rise in costs if British workers demand higher wages.
This has been reflected as an expected fall in productivity in the macro
modelling assumptions.

The hospitality sector is assumed to not face an increase in trading costs across
all scenarios in the macro modelling stage. This is because the UK already
adopts stricter regulation in this sector than the rest of the EU (for example, the
UK VAT level is higher than most European countries and above the 5% VAT
for labour intensive industries, such as hospitality as stated in EU legislation).

One benefit the sector has experienced since the referendum is the effects of

the depreciation of sterling against most currencies. Demand from tourists for
accommodation and food services continue to be strong, as international
visitors face reduced travelling costs and British visitors substitute going abroad

on holiday with staying within the UK on domestic holidays, which are relatively
cheaper. Following Brexit, this could reverse if the pound recovers and the UK
becomes a less attractive tourist destination, either due to increasing travel

costs, more difficult border controls and checks or just being perceived as a less
welcoming place. This is particularly a problem for the UK, as according to the

ONS International Passenger Survey, 67% of t he UKO®6s vithe t or s
rest of the EU. It is worth noting, however, thatas not ed 2047 URwCO s
hotels forecast®, London has some of the highest occupancy rates (80% in

2017) and average prices (£142 average room price in 2017), by global
standards, and so the hospitality sector in London is likely to be more resilient

than in the rest of the country.

3.6 Summary

The scenarios presented move from the most to the least optimistic outlook
regarding the expected impact on the UK economy. Scenario 1 reflects a
situation where the UK remains in the Single Market and Customs Union (the
baseline), and then Scenarios 2 and 3 move from a softer version of Brexit (the
UK is part of the EEA, but not the Customs Union in Scenario 2; and is part of
the Customs Unions, but not the EEA in Scenario 3), to a harder Brexit in
Scenarios 4 and 5 (UK is no longer part of the EEA or the Customs Union).

The range of assumptions used for inputs into the macro-sectoral modelling
stage of the work reflects a mix of:

(a) directly borrowing inputs from existing studies (as in the case of the tariff
and non-tariff barriers used in the Dhingra et al (2016a) work),

(b) making adjustments based on short-term evidence in the data (for
example with the investment uncertainty impact),

33 London and Europe: Facts and Figures, GLA (2017).
34 Labour migration in the hospitality sector, KPMG (2017b)
35 Facing the future: UK hotels forecast 2017, PwC (2017).
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(c) using what information exists on government targets and guidelines (for
the effect on migration in the hard Brexit outcome), and

(d) making more judgemental assessments using additional literature (such
as for the effects of migration on skilled labour and FDI on investment
and productivity).
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4 Model Menfpodol ogy

4.1 Introduction

This chapter describes the econometric model which has been used to estimate
the impacts of Brexit on the UK economy, and the methodology used to localise
the effects to the London and sub-regional level and disaggregate the results
by key sectors. After illustrating the key features of the model, the focus is
switched towards presenting the expected outcomes from the model runs and
how these were translated into employment and GVA forecasts by key sector
for London and its sub-regions.

4.2  Macro-sectoral method (the E3ME model)

E3AMEisacomputerrbased model of the worl ddéos econ
and the environment. It was originally developed through the European

Commi ssionbs research framework progr ami
Europe and beyond for policy assessment, for forecasting and for research

purposes.

Main dimensions Its main dimensions are:

of the model 1 59 countries i all major world economies, the EU28 and candidate countries

plus other countriesd6b economies groupe

1 44 or 69 (Europe) industry sectors, based on standard international
classifications

28 or 43 (Europe) categories of household expenditure
22 different users of 12 different fuel types

14 types of air-borne emission (where data are available) including the 6
GHG6s monitored under the Kyoto Protoc:«

Although E3ME can be used for forecasting, the model is more commonly used
for evaluating the impacts of an input shock through a scenario-based analysis.
The shock may be either a change in policy, a change in economic assumptions
or another change to a model variable. The analysis can be either forward
looking (ex-ante) or evaluating previous developments in an ex-post manner.

Scenarios may be used either to assess policy, or to assess sensitivities to key
inputs (e.g. international energy prices). The scenarios represent alternative
versions of the future based on a different set of inputs. By comparing the
outcomes to the baseline (usually in percentage terms), the effects of the
change in inputs can be determined.

E3ME can produce a broad range of economic indicators, including GDP and
its aggregate components, sectoral output and GVA, prices, trade and
competitiveness effects, international trade by sector, employment, wage rates
and labour supply.

Key strength of  The key strength of E3ME can be summarised as follows:

E3ME 9 the close integration of the economy, energy systems and the environment,

with two-way linkages between each component
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T the detailed sector al di saggregation i
for the analysis of similarly detailed scenarios

i its global coverage, while still allowing for analysis at the national level for
large economies

1 the econometric approach, which provides a strong empirical basis for the
model and means it is not reliant on some of the restrictive assumptions
common to CGE models

91 the econometric specification of the model, making it suitable for short and
medium-term assessment, as well as longer-term trends

Limitations of  As with all modelling approaches, E3ME is a simplification of reality and is based

the approach on a series of assumptions. Compared to other macroeconomic modelling
approaches, the assumptions are relatively non-restrictive as most relationships
are determined by the historical data in the model database. This does,
however, present its own limitations, for which the model user must be aware:

1 The quality of the data used in the modelling is very important. Substantial
resources are put into maintaining the E3ME database and filling out gaps
in the data. However, particularly in developing countries, there is some
uncertainty in results due to the data used.

1 Econometric approaches are also sometimes criticised for using the past to
explain future trends. In cases where there is large-scale policy change, the
6Lucas Criti gue @viourhmight changeig ase applicable h
There is no solution to this argument using any modelling approach (as no
one can predict the future) but we must always be aware of the uncertainty
in the model results.

The economic Figure4.lportrays how E3MEOGs economic modul e
module in ESME  Most of the variables mentioned in the chart are solved at the sectoral level. The
whole system is solved simultaneously for all industries and all regions,
although single-country solutions are also possible.

Figure41:E3ME6s basic economic structure
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As highlighted above, E3ME entails both an investment and a trade loop. In the
former, when firms increase output (and expect higher levels of future output)
they must also increase production capacity by investing. This creates demand
for the production of the sectors that produce investment goods (e.g.
construction, engineering) and their supply chains. In the latter, an increase in
demand is met by imported goods and services. This leads to higher demand
and production levels in other countries. Hence there is also a loop between
countries.

Gross fixed capital formation is determined through econometric equations
estimated on time-series data. Expectations of future output, which are
endogenously determined in the model relying on previous 5-years historical
data, play an important role in its determination, but investment is also affected
by relative prices and interest rates.

Investment is modelled as investment made by industries in E3SME. This is
converted in the model (using UK converters) to investment demand received
by each industry, which contributes to total final demand of an industry. The
level of industry investment can be further adjusted exogenously, if needed. A
change in investment feeds through the model to impact on other types of
demand. The E3ME model captures both Type | (impacts on other industries)
and Type Il (impact on labour) multipliers as well as other indirect effects
(including prices).

To estimate international trade, E3SME makes use of the time series of bilateral
trade that are available from Comtrade and the OECD. The approach has four
stages:

1 For each country, total imports are estimated using equations based on
time-series national accounts data. Import volumes are determined primarily
by domestic activity rates and relative prices.

1 Separate bilateral equations for import shares are then estimated for each
destination region, sector and origin region.

i Bilateral imports are then scaled so that they sum to the total estimated at
the first stage.

i1 Finally, export volumes are determined by inverting the flows of imports.
Tariffs and non-tariff barriers

A change in tariffs and non-tariff barriers are modelled in E3ME in the following
way.

Tariffs are added to export and import prices by industry and can be allocated
to bilateral trade relationships (e.g. changes in UK import prices of food exports
from France after Brexit, as well as trade from outside the EU). The model then
estimates the bilateral import level by product, using the estimated price
elasticity from the import price and technology in the exporting country.

Non-tariff barriers have to be translated to costs e.g. compliance costs of
specific regulations and equivalised to tariff/price effects. This can then be
modelled in E3ME as an increase in costs to industries or households. This is
difficult to measure and there is limited evidence to draw from, so assumptions
are made consistent with the methodology of Dhingra et al (2016a), based on
the results of Berden et al (2009).
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Migration and  Migration is exogenous in E3ME. A change in migration is modelled as a change
population in population in the model. Assumptions for population changes by age group
and gender need to be developed to input in to the model. Working age
population is multiplied by participation rate in the model, which will provide total
labour supply. Depending on demand for labour, the additional workforce will
either end in employment or unemployment (which will have further impacts in

the model).

Productivity  Productivity is an endogenous outcome from many interactions in the E3ME
model. An exogenous shock on FDI and R&D directly affects technology
indices, which in turn has an impact on a series of key economic variables
including prices and demand, bilateral trade, employment, hours worked and
sectoral output. All these channels affect productivity.

Key differences At this stage, it is worth making a comparison between the E3ME methodology
from Dhingra et and that of Dhingra et al (2017), which is the only other study to date to produce
al model localised results. For this, Dhingra et al (ibid) refer to other papers (Dhingra et
al, 2016a and 2016b) which further elaborate on the multi-sector global
computable general equilibrium (CGE) model used to produce the necessary
(long-run) sectoral GVA results from different assumptions on tariff and non-
tariff barriers. Here, the model is described as having the following
characteristics:

i a static trade model (this means that it only deals with long-run effects, and
as acknowledged in the paper this means it does not account for the
dynamic effects of trade on productivity);

1 assumes perfect competition (price-taking behaviour) across firms, which it
is acknowledged represents a lower bound on the welfare effects from
changes to trade barriers;

i accounts for the interdependence across 31 sectors and 35 world regions
through complex supply chains (it does this through identification of bi-
lateral trade relationships using the COMTRADE database and the inter-
sectoral linkages using the latest WIOD input-output tables);

i accounts for fiscal transfers that might occur between the UK and EU under
different Brexit scenarios;

1 models bilateral trade relationships using a gravity (relative) distance
approach, using elasticities based on the literature (i.e. drawn from other
studies and situations not necessarily based on the data being used i this
includes an average elasticity for services trade based across studies);

i1 only deals with the trade effects (does not consider effects on investment
and FDI, or on population, migration and skilled labour).

In contrast to the model of Dhingra et al (ibid), this study uses the global-sectoral
E3ME model. The key features that distinguish the E3ME model are:

i its global geographical coverage, with 59 r egi ons i ncluding
Me mber States and candidate countries,
all other economies in groups

9 its detailed sectoral disaggregation, with 70 economic sectors in Europe and
44 sectors for the rest of the world

Cambridge Econometrics 35



Summary of
differences

Preparing for Brexit

i its econometric specification that provides a strong empirical grounding and
means the model is not reliant on many of the rigid assumptions common to
other (CGE) modelling approaches.

E3ME is often compared with CGE models and, effectively, it shares many
characteristics with the CGE approach. Both types of models rely on the same
national accounting framework, use similar national accounts data, and both
can be used to answer similar questions. However, underlying this there are
important theoretical differences between the modelling approaches. E3ME has
the key advantage of relaxing some of the rigid and increasingly questioned
assumptions of CGE models. In a typical CGE framework, optimal behaviour is
assumed, output is determined by supply-side constraints and prices adjust fully
so that all the available capacity is used. In E3ME the determination of output
comes from a post-Keynesian framework, and it is possible to have unused
labour and capital resources that can be utilised under the right policy
conditions. The model is demand-driven, it allows for economies and
diseconomies of scale in both production and consumption, technological
progress is modelled to allow both product and process innovation and it is not
assumed that prices always adjust to market clearing levels. The differences
have important practical implications, as they mean that in E3ME regulation and
other policy may lead to increases in output if they are able to draw upon spare
economic capacity. The econometric specification of E3ME also gives the
model a strong empirical grounding. E3ME uses a system of error correction,
allowing short-term dynamic (or transition) outcomes, moving towards a long-
term trend. The dynamic specification is important when considering short and
medium-term analysis.

The following table summarises the key modelling differences described above
that need to be borne in mind when comparing results. Clearly there are many
differences between the models, and it would be very difficult, if not impossible,
to disentangle which model features are responsible for delivering particular
sets of results.

Table 4.1: Summary of key differences between ESME and the Dhingra et al CGE model

Model features, Dhingra et al CGE Model E3ME Model

assumptions and

scenarios
Model features

Sector coverage 31 sectors 70 sectors (EU) and 44 sectors
(Rest of the world)

Country coverage 35 regions 59 regions

Data sources®® WIOD input-output tables, Eurostat, OECD, World Bank, ADB,
COMTRADE for bilateral trade, National sources

Treatment of Gravity approach, with trade Bilateral through two-tier

trade®” depending on geographical econometric equations (see model
distance as well as costs and manual for details)

obstacles to trade.

36 The historical data in the model are sourced directly from official data sources. These are then used
across all scenarios to develop the forecast data within the model.
7 The Dhingra et al CGE Model only focuses on trade impacts, and does not look at FDI or migration

impacts.
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Model assumptions
Firm competition Perfect competition assumption Variable, econometrically estimated
(all firms are price takers)

Equation Taken from other empirical Econometrically estimated (see
parameters studies in the literature model manual for details)

Long-run Determined by model closure Moves towards equilibrium following
equilibrium rules, not a fixed period in time. dynamic path. Equilibrium

Although the assumption is that  determined by long-run model
the long-run is represented by a  equations.

10-year period, during which

non-tariff barriers re-adjust to

their new levels.

4.3 Localisation of effects and key sectors

This section describes how the UK sector level results from the E3ME modelling
stage were used to produce employment and GVA forecasts by key sector for
London and its sub-regions.

The UK employment and GVA results for each scenario from E3ME were
disaggregated to London and sub-London areas (see Figure 4.2 for a list of the
different geographies). CE have maintained and developed a highly
disaggregated database of employment and GVA projections by industry from
1981 for all regions in the UK, and all unitary authorities and local authority
districts in Great Britain. The UK ESME results were used to produced detailed
economic forecasts for London wunded
for its regional forecast. This in turn was used to produce forecasts by industry
for the London sub-regional areas.

The employment forecasts for London were based on historical growth in
London relative to the UK over 1994-2015, on an industry-by-industry basis. For
each industry, the relationship between London and the UK can be represented
by the following equation:

booan| 1 TYOOAaHn-
Where YO O& gnd 0 O Odaye the natural logarithms of employment in
industry “n the UK and London, respectively, | is a constant term and - is a
residual. The coefficient T reflects the percentage change in London
employment associated with a 1% change in UK employment. It was restricted

to be between 0.6 and 1.6%, to avoid London employment collapsing or
outgrowing the size of the UK.

It was assumed that those relationships captured by the general equation above
continue into the future. Thus, if an industry in London outperformed the industry
in the UK as a whole in the past, then it was assumed to do so in the future.
Similarly, if it underperformed the UK in the past then it was assumed to
underperform the UK in the future.

Population and productivity forecasts for London were estimated using a similar
method as the employment forecasts. Productivity was then applied to the
employment forecasts for London to calculate GVA forecasts for London.

38 This range has been selected based on our experience running the same regressions for our local

economy forecasting models.
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The London sub-regional forecasts were produced using a similar methodology,
based on historical growth in the sub-region relative to London or the UK
(depending on which area it has the strongest relationship with) over 1994-
2015, on an industry-by-industry basis.

Key sectors As mentioned in Chapters 1 and 3, a number of key sectors were identified for
more detailed attention as part of the analysis. These key sectors were agreed
with the GLA and are listed below:

1 Financial and professional services
1 Science and technology, including the following breakdowns:

- Digital Technologies
- Life Sciences and Healthcare

1 Creative

1 Cultural

1 Food and drink manufacturing
1 Construction

1 Hospitality

Estimates of employment and GVA in the key sectors in each scenario in
London and the UK were produced off-model, based on employment shares
from the Business Register and Employment Survey (BRES) and a definition of
the sectors in terms of the 2007 Standard Industrial Classification (SIC2007),
as provided by the GLA (see Appendix B for the definitions).
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Figure 4.2: Geographical levels of the modelling stages

Outer London

Inner London

Barking and Dagenham Camden

Barnet Greenwich

Hackney

Hammersmith and Fulham
Bromley Islington
Croydon Kensington and Chelsea

Ealing Lambeth

Enfield Lewisham
Haringey Southwark

Harrow Tower Hamlets
Havering Wandsworth
Hilingdon Westminster

Hounslow City of London

Kingston upon Thames
Merton
Newham
Redbridge
Richmond upon Thames
Sutton

Waltham Forest

West London Alliance South London Partnership
Barnet

Local London Central London Forward
Croydon Greenwich Haringey
Brent Kingston upon Thames Barking and Dagenham Camden
Ealing Merton Bexley Hackney
Harrow Richmond upon Thames Bromley

Hillingdon Sutton Enfield Kensington and Chelsea
Hounslow

Havering Lambeth
Hammersmith and Fulham Newham

Redbridge

Islington

Lewisham

Southwark

Waltham Forest Tower Hamlets
Wandsworth
Westminster

City of London

Cambridge Econometrics

39



Key
macroeconomic
results

Preparing for Brexit

5 ScenaResoul t s

51 Introduction

This chapter presents the scenario results for the key variables for the UK,
London and its sub-regions from the various modelling stages. It also compares
the results for the total UK and sectors against those already in the public
domain.

5.2 UK

The impacts of Brexit on the UK can be seen by looking at percentage
differences between each scenario and Scenario 1, in which the UK remains in
the Single Market and the Customs Union. Table 5.1 shows that Brexit will have
a negative impact on the UK economy (compared to what may have happened
if the UK remained in the Single Market and Customs Union) across all key
indicators, in particular, investment. As expected, the more severe the type of
Brexit (going from Scenario 2 to Scenario 5), the greater the negative impact
will be on the UK. The GVA differences are also illustrated in Figure 5.1.

Table 5.1 Differences from Scenario 1 for the UK by 2030

_ Scenario 2 | Scenario 3 | Scenario 4 | Scenario 5
[ ] %)
Export to rest of the world -04 -0.6 -2.3 -2.3

Import from rest of the world -1.5 -2.3 -4.4 -4.6
Population -0.7 -1.4 -2.2 -2.2

-1.0 -1.6 -2.7 -3.0
Investment -6.7 -9.9 -13.8 -15.4
Employment -0.5 -0.9 -1.4 -15
Productivity -0.5 -0.7 -1.3 -15

Figure 5.1 GVA differences from Scenario 1 for the UK
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The percentage differences in Table 5.1 are equivalent to a loss of £18.6bn in
GVA by 2030, £20.2bn in investment and 176,000 employed people under the
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most optimistic scenario (Scenario 2) (compared to what may have happened
if the UK remained in the Single Market and Customs Union), and a loss of
£54.5bn in GVA, £46.7bn in investment and 482,000 employed people under
the most pessimistic scenario (Scenario 5) (see Table 5.2). This implies that the
average person in the UK would be between £86 and £203 worse off by 2030
due to Brexit, as measured by GVA per capita across scenarios.

Growth is also likely to slow down, which implies that Brexit will not only reduce
the size of the UK economy but also puts it on a slower long-term growth
trajectory (i.e. the economy is still growing, but at a slower rate than if the UK
remained in the Single Market and Customs Union). This impact is most
substantial for investment in which the average annual growth rate over 2019-
30 is expected to be between 0.5 and 1.4 percentage points (pp) lower than
Scenario 1 across the other four scenarios. The most pessimistic scenario
(Scenario 5) even implies a marginal decline in investment in the ten years
following Brexit. As a result, Brexit is expected to knock between 0.08 and 0.24
pp off the GVA growth rate each year on average, and between 0.05 and 0.13
pp off the employment growth rate, over 2019-30.

Table 5.2 Summary of results for the UK

Export Employ | Product
to rest

of the
world

(E2005 (£2005  (000s) (£2005 (£2005  (000s)  (£000)

bn) bn) bn) bn)
Level in 2019 534.4 581.4 66898  1595.1 261.7 31034 51.4
Level in 2030 643.7 694.7 71291 18384 302.8 32592 56.4
Growth (2019-30, % pa) 1.71 1.63 0.58 1.30 1.33 0.45 0.85

P Level in 2019 5343  580.3 66852 15928  258.7 31013 51.4
Level in 2030 641.2 6845 70808 1819.8  282.6 32416 56.1
Growth (2019-30, % pa) 1.67 1.51 0.52 1.22 0.81 0.40 0.81

R Level in 2019 534.4  580.4 66800 1592.6  258.7 31010 51.4
Level in 2030 639.8  678.6 70272 1808.7  272.9 32288 56.0
Growth (2019-30, % pa) 1.65 1.43 0.46 1.16 0.49 0.37 0.79
SV Level in 2019 534.4  580.4 66741 15924  258.6 31007 51.4
Level in 2030 629.1  664.0 69728 17892  261.1 32124 55.7
Growth (2019-30, % pa) 1.50 1.23 0.40 1.07 0.09 0.32 0.74
SR Level in 2019 520.4 5635 66741 1589.3  258.2 31007 51.3
Level in 2030 629.1  662.8 69728 17839  256.0 32111 55.6
Growth (2019-30, % pa) 1.74 1.49 0.40 1.06 -0.08 0.32 0.73

Comparison with
other macro
studies

Around the time of the Brexit referendum, and subsequently as more evidence
and information has emerged about the preliminary effects and likely outcome
of the Brexit negotiations, a number of model-based studies have been
published looking at the expected macroeconomic impacts on the UK.

Cambridge Econometrics 41



Overview of
studies by
organisation

Preparing for Brexit

Notwithstanding the difficulties in comparing models with different priors,
assumptions, time frames and baseline comparators, we look briefly at where
the results from the current study sit within the outcomes reported thus far. This
is not a detailed attempt to disentangle these reported outcomes from the
various factors inputting into the models, but rather a brief summary (in
chronological order T oldest to most recent) of the background to each result to
allow it to be put in a limited context for comparability.

1 Minford et al (December 2015, and further July 2017)

One of the earliest publications modelling the effects of Brexit, the Minford et al

study (al so published wunder the banner

ot her wise known as OEconomists for
marked gain in GDP for the UK leaving the EU. The premise is that the UK
would be better off by removing all tariffs with the outside world, so that
consumers can benefit from the lower prices that result. The huge structural
implications of such as shift (eg for agriculture and manufacturing) are seen as
a short-run price worth paying, as increased competition (with lower-price
international competitors) fosters improved productivity. The modelling
approach is based on some questionable assumptions®®, however, and is thus
seen as an outlier among model-based studies.

1 PwC (2016h)

Published ahead of the Brexit referendum in March 2016, PwC were
commissioned by the CBI and ran two scenarios: a free trade agreement with
limited uncertainty, and WTO rules with protracted negotiations and difficulties.
As with the current study, these scenarios were assessed against a baseline
assuming that the UK remained part of the EU. The study uses a CGE model
and includes adjustment for trade effects and additional assumptions for
migration, FDI/investment and fiscal contributions.

1 NIESR (Ebell and Warren, May 2016), also HM Government (April 2016)
and OECD (April 2016)

The National Institute make use of their own NIGEM model for analysing Brexit
impacts, as do the OECD and HM Treasury (hence why they are grouped
together). The NiIGEM model is able to capture assumptions for trade and FDI
as we | | as t he UKG6 s fiscal contri
considered: the Norway model of EEA membership, the Swiss model of bilateral
agreements but no free trade in services, and the default (no agreement) WTO
membership option. All sets of results have a central estimate and a range
(upper and lower bound). NIESR also comments on the variation of results
found between themselves, HM Government and the OECD (using the same
model) by attributing the differences to additional productivity adjustments made
due to changes in regulation and openness to trade.

1 IMF (June 2016)

The IMF used a range of tools (historical evidence, structural model simulations,
econometric relationships) to consider two alternative regimes: a limited
uncertainty world which is broadly consistent with EEA membership and less
disruptive to firms and consumers as trading relationships do not change

3% For example, see http://blogs.lse.ac.uk/brexit/2017/08/23/economists-for-brexit-predictions-are-

inconsistent-with-basic-facts-of-international-trade/..
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substantially, and an adverse view of the world, whereby the UK trades on WTO
rules (ie no agreement is reached on a middle ground). Interestingly, in both
cases the long-run growth rate of GDP is not affected, and eventually returns to
trend, it is the long-run level of GDP that remains lower.

1 CPB (July 2016)

The CPB study focusses more on the Netherlands, which as an important
European trading partner of the UK stands to lose out more than many other
EU Member States from barriers imposed under different Brexit regimes. Two
main scenarios are considered: trading under WTO rules (assuming no
agreement is reached) and a free trade area (FTA) agreement which would
avoid tariff barriers but would impose some degree of non-tariff barrier
restrictions. Central estimates are presented with relatively large ranges which
reflect the uncertainty being generated by how the knock-on effects of reduced
trade will impact on investment, innovation, and productivity.

1 RaboBank (October 2017)

Three scenarios are assessed: a soft Brexit where only non-tariff barriers are
introduced as the UK remains part of the Single Market and Customs Union, a
Free Trade Agreement with larger non-tariff barriers and no freedom of
movement of services, and a hard Brexit using WTO rules. These are compared
against a baseline scenario of the UK remaining in the EU. As with all other
studies being compared, no transition period is assumed. The NIGEM model is
again used, alongside additional in-house work to model and adjust total factor
productivity which creates a distinctly more negative outlook for the UK
economy.

1 RAND Europe (December 2017)

RAND use a mix of modelling and game theory analytics to report on five hard
Brexit scenarios (WTO, a UK-EU FTA, a UK-US-EU FTA, a UK-US FTA, and a
transition period during which non-tariff barriers start to apply) and three soft
Brexit scenarios (EEA membership, bilateral arrangements, and remaining in
the Customs Union). The model used is the same as that in the Dhingra (2016a)
study, with further analysis undertaken for FDI and for the additional scenarios
which take into account existing EU trade deals that could affect UK trade costs.

Table 5.3 presents the long-run GDP outcomes (as measured by the %
difference of GDP level from baseline) of the above-mentioned studies
alongside those generated from the E3ME model, while Figure 5.2 compares
the long-run WTO scenarios in a chart to better visualise the differences.
Although the studies were produced at different points in times, all seem to have
taken account of any effects which might have already been apparent in historic
data (over 2016-17) and can be compared without this issue being a concern.

Table 5.3 GDP % differences from base by 2030

Study EEA Scenario FTA Scenario WTO Scenario

Minford et al +4.0
W -1.2 -3.5
HM Government -3.8 (-3.4t0 -4.3) -6.2 (-4.6 to -7.8) -7.5(-5.4t0 -9.5)
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EEA Scenario FTA Scenario

5.1 (-2.710-7.7)

WTO Scenario

-1.8 (-1.5t0 -2.1) -2.1(-1.9t0 -2.3) -3.2 (-2.7t0-3.7)
-15 -45
-3.4 (-2.0t0 -5.9) -4.1 (-2.7t0 -8.7)

RaboBank -10 (-8.4t0 -11) | -12.5(-11.3 to -13.7) -18t0 -18.5
RAND% -4.9
E3ME*2 -1.0 -1.6 -3.0

Figure 5.2: Comparison of the long-run impact of Brexit (Hard Brexit - WTO scenario)

Minford et al
E3ME

NIESR

PWC

CPB

IMF

RAND

OECD

HM Government
RaboBank

0 -15 -10 -5 0 5 10
% difference in GDP from baseline

1
N S

It is clear from the table that the EBME macro results are at the conservative
end of the spectrum when it comes to the magnitude of GDP differences from
baseline, and are closest to those obtained by NIESR and PWC. For many of
the results analysed, the spread of results (as noted by NIESR) are usually due
to how the models deal with the additional effects on productivity caused by
changes to FDI, openness to trade, degree of regulation, innovation, and other
factors that are not directly captured by the main model structure. This leaves
open a wide area of interpretation (and off-model techniques), which then feed
through to the GDP outcomes.

The other results comparison to make is with the sector-specific results from the
Dhingra et al (2017) study. From a modelling perspective this is useful as the
national-sector level results are what drive the local results for the hard and soft
Brexit scenarios that are reported.

A methodological comparison has already been made in Chapter 4, which
highlighted some key properties and assumptions that might lead to variation in

0 It is not entirely clear what the OECD assumptions are regarding a particular version of Brexit, hence it is
assumed to fall somewhere in the FTA/WTO models, as also reported in NIESR (2016).

41 Only 10-year cumulative effects are reported, whereas most other studies tend to use 2030 as the
comparison period. Other scenarios are difficult to assess as they are reported as relative to the WTO
scenario.

42 within the current study, Scenario 3 is not exactly a FTA model run, but the closest that is produced to
this trading environment. Scenarios 4 and 5 are both under WTO rules, but scenario 5 is reported as it does
not include the transition period, the same as in other studies.
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results, and the difficulty in establishing which particular assumptions might
underpin them. Rather than dwell on the individual differences, it is easier to
simply compare the outcomes from the two models on the most like-for-like
basis. For this reason, the E3ME model was run only using the tariff and non-
tariff barrier assumptions for the same soft and hard Brexit scenarios which
were reported in the Dhingra et al (2017) study. The table below compares the
results (differences from base*®) for GVA in 2030 for the ESME model with the
long-run differences from the Dhingra et al (2017) study. Table 5.4 presents the
sector results (as reported in Table 1 of Dhingra et al (2017)) with equivalent
results (aggregated where necessary) from the E3ME model.

Table 5.4: Sector GVA % differences from base by 2030: E3ME (including only assumptions for

trade) vs Dhingra et al (2017)
Dhingra et al (2017)
(Great Britain) (UK)
Soft Soft Hard
Brexit Brexit Brexit Brexit
11 21 02 07
3.3 42 06 21

Mining and Quarrying -7.3 -12.5 0.0 0.0
Food, Beverages and Tobacco 1.4 2.8 0.5 1.2

Textiles and Textile Products; Leather, Leather -6.8 -5.2 0.0 -4.7
Products and Footwear

90 159 01 03
Pulp, Paper, Paper Products, Printing and 35 6.3 -0.2 -1.0
Publishing

05 08 00 01
89 151 01 02
04 07 01 25
0.2 02 01 25
05 51 01 12
01 02 02 10
95 63 00 08
05 09 00 00
0.9 25 01 03
11 21 01 05
14 26 02 06

Retail Sale of Fuel; Wholesale Trade, Commission -0.8 -1.6 -0.2 -0.9
Trade, including Motor Vehicles & Motorcycles

Motorcycles; Repair of Household Goods

00 02 03 05
06 2 00 02
4.1 0.1 00 01
52 104 00 01

Other Supporting and Auxiliary Transport Activities; -1.3 -2.5 -0.2 -0.7
Activities of Travel Agencies

4 The Dhingra et al (2016a) study refers to theirdiffe r e nces as o6t he permanent change

present discounted value effectéas Brexitd which we ass
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Study Dhingra et al (2017)
(Great Britain) (UK)
Brexit Brexit Brexit Brexit

Real Estate Activities

Renting of Machinery and Equipment and Other
Business Activities

Health and Social Work

Public Admin, Defence, Social Security and Other
Public Services

Comparison with
s e c t olts Cities and Its Sectors) recently-released findings** have focussed on the

t he

from Brexit

Clearly there are large variations in the results between the two models, with
the E3ME differences being, on the whole, more uniform and more
conservative. However, Dhingra et al (2017, p5) do note that:

@we would urge considerable caution
impact for any particular sector. We have more confidence in the area level

in p

results where the empl oy mentouthé rseo mee i ogfh

sectorrspeci fic prediction errorsébo.

As part of an ESRC-funded project (The Impact of Brexit on the UK, Its Regions,

sector al ri sks from Brexit, as me
employment to cross-border (UK-EU) supply-chains. These supply-chain
connections are estimated from international input-output linkages with detailed
sectoral disaggregation. While the sector-specific Brexit-risk indices cannot be
compared directly to the results from this study, the Brexit-risk index can be
considered as the difference between the baseline scenario (of no Brexit) and
a 6no deal 6 o rinwhichhtedegal lwadis oBmaayxinternational
transactions becomes ambiguous, such that defaulting to WTO rules is itself far
from straightforward. In this case, the study finds that more than 2.5 million jobs
and annually almost £140bn of UK activity are exposed to the trade effects of
Brexit. The study also models the opposite extreme case 1 in which the UK
economy icso nphleytigwherebydJ& supply responses are very strong
and rapid, and are able to largely compensate for losses of imported input
supplies. In this case, UK employment and output increases relative to the
baseline scenario, although as the authors point out, the UK productivity
statistics suggest that the UK is far from being hyper-competitive, except in a
very few sectors and sub-sectors.

53 London

The London results are similar to the UK results in that the impact of Brexit is
negative and gets progressively more negative (compared to what may have
happened if the UK remained in the Single Market and Customs Union), moving
from Scenario 2 to Scenario 5 (see Table 5.5 and Figure 5.3).

4 See https://blog.bham.ac.uk/cityredi/wp-content/uploads/sites/15/2017/12/City-REDI-Briefing-
Template Sectoral-Analysis-2.pdf.
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Table 5.5 Differences from Scenario 1 for London by 2030

_ Scenario 2 Scenario 3 Scenario 4 Scenario 5

Employment
Productivity

Population

Figure 5.3 GVA differences from Scenario 1 for London

Overall, London is not expected to be affected as much as the UK, in terms of
GVA and productivity. Figure54s hows t hat despite a sl owd
would stildl grow at a much fasterThis ate t
reflects that London has a higher concentration of higher-value sectors, which
are able to recover from economic shocks more quickly. As a result, London is
|l i kely to account for an increasing shar

Figure 5.4 GVA growth in the UK and London
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