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Abstract 

This paper evaluates the macroeconomic effects on the UK and the euro area of an 
increase in trade tariffs associated with Brexit, by simulating a dynamic general equilibrium 
model of the UK, the euro area, and the rest of the world (RW). Our results are as follows: 
first, the imposition of tariffs reduces UK exports and economic activity by a non-negligible 
amount; second, the macroeconomic costs for the UK are reduced if it decides unilaterally not 
to increase tariffs on imports from the euro area and to reduce those on imports from the RW; 
third, the macroeconomic costs are particularly high if the lower UK trade openness resulting 
from the imposition of tariffs reduces the UK’s total factor productivity; and fourth, Brexit 
has negative, but quite limited, effects on euro area economic activity. 
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1 Introduction1

On June 23rd 2016 the British people voted in favour of the United Kingdom

(UK) withdrawing from the European Union (EU) and the British Government

subsequently pledged2 to implement the British exit from the EU (Brexit). On

March 29th 2017 the UK formally notified its intention to withdraw from the EU,

starting the exit process.

Before the referendum, the British Foreign and Commonwealth Office had pub-

lished a paper on the possible alternatives to the EU membership.3 The follow-

ing options were explicitly mentioned: a) membership of the European Economic

Area (as for Norway), b) a bilateral trade agreement (as for Switzerland, Canada,

Turkey, and Korea) and c) no agreement at all, in which case UK-EU trade would

be subject to World Trade Organization (WTO) rules. On January 17th 2017 the

British Prime Minister clarified that the United Kingdom is seeking a “bespoke”

bilateral trade agreement with the EU rather than participation in the European

Economic Area, but argued that it could well cope with the lack of any agreement.4

This position was confirmed in the notification letter.

In this paper we evaluate the macroeconomic effects on the UK and the euro

area (EA) economies of implementing alternative trade-tariff regimes, following

Brexit, by simulating a New Keynesian dynamic general equilibrium (DSGE)

model of the world economy featuring the UK, the EA, and a third economy

encompassing the rest of the world (RW). The model presents a rather exhaustive

description of international trade. Each intermediate tradable good and service is

used for the production of final nontradable consumption and investment goods

and enters, together with local capital and labour, into the production of every

intermediate good and service. This feature is a key novel aspect for an open-

1We thank for useful suggestions an anonymous referee, Pietro Catte, Paola Conconi, Gi-
ancarlo Corsetti, Stefano Neri, Gianmarco Ottaviano and seminar participants at the Bank of
Italy. The opinions expressed in this paper are the sole responsibility of the authors and do not
necessarily represent the official position of the Bank of Italy.

2Prime Minister Theresa May famously stated that “Brexit means Brexit”. See T. May’s
speech, on July 11th 2016, launching her (successful) national campaign to become Leader of the
Conservative Party and Prime Minister of the United Kingdom.

3See Foreign and Commonwealth Office (2016)
4See also Department for Exiting the European Union (2017).
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economy New-Keynesian model like ours. Moreover, there are also nontradable

intermediate services, that mainly capture the role of retailing services. Other

features of the model are in line with the existing literature.

We analyze four scenarios. In all of them, tariffs are calibrated in line with

OECD (2016).5 Moreover, it is assumed that tariff revenues are rebated in a lump-

sum manner to domestic households, so as to focus only on their distortionary

effects. The first scenario, named “Most Favoured Nation”, corresponds to no trade

agreement being stipulated between the EU and the UK. Thus, the bilateral UK-

EA trade will be charged the respective (EU or British) so-called Most Favoured

Nation (MFN) tariffs, as prescribed by WTO rules. Obviously the EA, as a part

of the EU, shares EU tariffs. The changes in EU tariffs also affects those of the

RW, which also includes non-EA EU Member States.6 Upon exit from the EU,

the UK also ceases its membership in all the trade agreements the EU has with

third countries and hence also bilateral trade between the UK and the RW will be

on MFN basis, bringing British tariffs on RW imports to the levels charged to EA

imports, again as a consequence of the MFN clause of WTO rules.7 Thus bilateral

UK-RW tariffs increase both in the UK and in the RW. As far as EU-RW trade is

concerned, all existing trade agreements are retained and tariffs are unchanged.

We then consider two “mitigating” scenarios. In our second scenario, it is

assumed that an EU-UK bilateral free trade agreement (FTA) is concluded: as a

result bilateral tariffs increase by significantly less. While the hypothetical EU-UK

trade agreement covers both goods and services, in fact trade in goods is much

freer than that in services. Indeed we take the set of agreements between the EU

and Switzerland as a benchmark: trade in goods is practically free while services

are restricted. Also tariffs on UK-RW trade are lower than in the MFN scenario

because non-EA EU Member States (that are included in the RW region) will

apply the EU-UK FTA tariffs while third countries will continue to charge MFN

rates. Bilateral EA-RW tariffs are assumed to be unchanged.

5For the methodology used to construct the tariffs, see Appendix A.
6This modelling choice is motivated by the common monetary policy and nominal exchange

rate of the EA Member States vis-a-vis all the other economies.
7The Most Favoured Nation clause prohibits any discrimination among trading partners,

except in cases where a bilateral agreement has been concluded: a State pledges to grant each
trading partner an equally favourable treatment to that conceded to any other State with which
no trade agreement exists.
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In the third scenario, “UK open for trade” (OUK), the UK does not apply

tariffs to EA and RW goods and services. By contrast, the EA and the RW do

raise tariffs on UK goods and services as in the MFN scenario. Thus, this scenario

is equivalent to assuming that the UK unilaterally sets its MFN rates to zero and

applies them to both the EU and the RW. Again, bilateral EA-RW tariffs are

unchanged. While admittedly politically controversial (IMF, 2016a), this scenario

is a useful term of reference, since it allows us to further analyze the implications

of UK tariffs and that of non-EU markets (i.e. the ability of UK to substitute

non-EU markets for the EU market) for our results.

A fourth scenario is also analyzed, in which it is assumed that in the case

of MFN – the most protectionist among the three simulated tariff regimes – the

imposition of tariffs also has an adverse effect on the efficiency frontier of the UK

economy.8 Higher tariffs would in fact decrease the international openness of the

UK economy. Lower UK imports (and, most likely, lower foreign direct investment)

would reduce the UK’s access to international technology. There would be negative

consequences for British total factor productivity (TFP).9 As we do not model the

channel through which reduced openness affects TFP (in the model, the latter is

exogenous), we implicitly capture it by imposing, in line with a scenario reported

by OECD (2016), that the TFP in the UK tradable sectors gradually decreases,

over a five-year period, to a new lower level equal to 96% of the initial (pre-tariff)

value, i.e. the TFP shock in the UK is equal to -4%. Thus, a permanent negative

shock to the UK TFP is added on top of the MFN tariff increase.10

In all scenarios the increase in tariffs is sudden, permanent, announced by the

authorities, and fully credible. Following the announcement, households and firms

fully anticipate the future path of tariffs (perfect foresight assumption).

Our results are as follows.

First, the imposition of tariffs reduces UK exports and economic activity by a

8Given the lower level of import barriers in the FTA and the OUK scenarios, the UK would
maintain – at least to a large extent – its openness and hence there would be no (or limited)
negative effects on its efficiency frontier.

9For the link between international openness, access to international technology and country-
specific TFP, see OECD (2016) and Finicelli et al. (2013).

10We focus on the trade channel. Thus, we do not explicitly consider the role of interna-
tional direct and portfolio investment, relocation of banking and financial sectors, immigration,
uncertainty, and risk premia on UK foreign borrowing and nominal exchange rate.
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non-trivial amount. In particular, in the MFN scenario, real exports and real GDP

decrease (in the long run) by about 7 and 2% (of the corresponding initial levels),

respectively; in the FTA scenario by roughly 3 and 1%, respectively. Second,

the macroeconomic costs would be somewhat reduced if the UK did not increase

tariffs on imports from the EA and reduced those on imports from the RW (OUK

scenario), even though the EA and the RW would increase tariffs on imports from

UK: exports would increase by 2% while GDP would decrease by 0.4%, because

production of UK goods and services would benefit from the reduction in tariffs on

intermediate imports from the RW. Third, macroeconomic costs are particularly

sizeable if the lower UK trade openness, associated with the MFN tariffs, induces

a fall in UK TFP. In the long run, the combination of higher tariffs and lower TFP

induce a fall in export and GDP equal to 16 and 11%, respectively. Fourth, Brexit

spillovers to the EA economy are negative but small. Our results are in line with

those reported by other studies and, in particular, by OECD (2016).

The paper is organized as follows. Section 2 reports results of the related

literature. Section 3 describes the main features of the model, in particular how

tradable goods and tariffs affect firms and households. Section 4 presents the

simulated scenarios and section 5 reports the results. Section 6 concludes. The

appendices contain additional material.

2 Related literature

DSGE models are extensively used to address issues related to (international)

business cycle fluctuations and international trade linkages. For instance Corsetti

et al. (2008) investigate the empirical puzzle of the lack of consumption risk sharing

across countries, while Faruqee et al. (2008) analyze the macroeconomic effect of

protectionism. Recently Johnson (2014) extended the open-economy dynamic-

equilibrium framework to include trade and production linkages across countries,

without however explicitly accounting for nontradable services, which we manage

to introduce in our model. The impacts of protectionism and structural reforms

have been widely addressed using DSGE models in institutional research as well.11

11See IMF (2016b, chapter 1), ECB (2009), D’Auria et al. (2009) and Annicchiarico et al.
(2011).
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Hence a DSGE model is an adequate tool to assess the macroeconomic effects of

Brexit tariff regimes.

Before the referendum many studies were published to assess the possible con-

sequences of Brexit. Among them it is worth recalling those by Dhingra et al.

(2017), the OECD, the IMF and the British HM Treasury.12 Despite wide differ-

ences in the range and specification of the scenarios, most other estimates indicated

that Brexit would have negative effects on trade and, potentially, on financial flows

and FDI between the UK and the EU.

Dhingra et al. (2017) estimate the permanent costs for the UK, in terms of per-

capita income, to be in a range between 1.3 and 2.7%. These loss estimates are

based only on the contraction in UK-EU trade flows. The more optimistic scenario

assumes that the UK secures an agreement similar to the one in place between the

EU and Norway, which implies no tariffs but still allows for the possibility of non-

tariff barriers to trade. In such a case, the UK would continue to benefit also

in the future from further improvements of trade integration within the EU. The

more pessimistic scenario assumes the absence of any trade agreement, and the

imposition of tariffs according to the rules of the WTO (MFN clause).

The estimated cost of Brexit greatly increases (to between 6.3 and 9.4%, again

in terms of per-capita income) once one takes into account the potential dynamic

consequences associated with the weaker competitive drive for efficiency and inno-

vation (Dhingra et al., 2017). In the authors’ opinion, these estimates still exclude

the potentially very large negative effects associated with the impact of reduced

trade in financial and professional services, smaller FDI inflows and lower immi-

gration from the EU: for instance, in a different context, di Giovanni et al. (2015)

estimate that, absent migration, UK real GDP per capita would be 1.5% lower.

Similar estimates are provided by the OECD, the IMF and the HM Treasury.

According to OECD (2016), the long-run cost of Brexit would be between 2.7

and 7.7% of GDP. The OECD also provides an estimate of the GDP loss in the

medium term: 1.3% in 2018, 3.3% in 2020 and 2.5% in 2023; the UK being an

important trade partner, there would also be a negative effect on the output of

the rest of the EU, amounting in the same years to 1.1, 0.9 and 0.8%, respectively.

12HM Treasury analyzes both immediate (HM Treasury, 2016b) and long-terms consequences
(HM Treasury, 2016a) of leaving the EU.
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According to IMF (2016a) there would be sizeable long-run losses in incomes, as

increased barriers would reduce trade, investment, and productivity; in 2019 the

UK GDP would be 1.4% lower in the more favourable scenario, 5.6% lower in the

more severe scenario.

The estimates in HM Treasury (2016a) refer to the three scenarios described

by the Foreign and Commonwealth Office,13 and combine several analytical ap-

proaches: in the long run the UK GDP would be between 3.4 and 9.5% smaller.

More recently Mulabdic et al. (2017) show that, in a gravity model augmented

with a measure of the depth of trade agreements, based on the number of provisions

they contain, post-Brexit UK-EU trade in value added may decline by 6 to 28%.

The drop is sharper, particularly for services and global value chain trade, the

lower is the depth of the future arrangement relative to the considerable depth of

the current EU membership.

3 The model

In this section we first provide an overview of the model. Subsequently, we illus-

trate in greater detail the features that are particularly crucial for the simulations

(bundles and production functions). Finally, we report the calibration.

3.1 Overview

The model is New Keynesian and represents the world economy, composed of

three regions: UK, EA, and RW. Its main features are in line with those of similar

open-economy DSGE models developed in main central banks and international

institutions.14

The size of the world economy is normalized to one. UK, EA, and RW have sizes

equal to nUK , nEA, and (1−nUK−nEA), with nUK , nEA > 0 and nUK +nEA < 1.15

13Outlined in section 1 above; see Foreign and Commonwealth Office (2016).
14See, for example, the IMF Global Econonomy Model (Pesenti, 2008) and Eurosystem Euro

Area and Global Economy Model (Gomes et al., 2010). To the best of our knowledge our model is
the first one calibrated to the UK economy, featuring internationally traded intermediate goods
and services in the production function.

15For each region, size refers to the overall population and to the number of firms operating in
each sector (intermediate tradable goods, intermediate tradable services, intermediate nontrad-
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Each region has its own monetary authority. The latter sets the nominal short-

term interest rate according to a Taylor rule, in which it reacts, in a gradual way,

to domestic inflation and economic activity. The presence of the RW outside the

EA allows us to assess the role of the extra-EA trade for the transmission of Brexit

to the UK and EA economies.

All households maximize their intertemporal utility, separable in (the log of)

consumption and in labour (supplied to domestic firms). Households can invest

in physical capital, supplied to domestic firms, and in one internationally traded

one-period riskless bond (exchanged among households), denominated in the RW

currency.16 UK and EA households also invest in a domestically traded one-period

riskless bond, denominated in the respective domestic currency. All households

supply differentiated labour services to domestic firms and act as wage setters

in monopolistically competitive labour markets by charging a mark-up over their

marginal rate of substitution between consumption and leisure.

On the production side, in each region there are perfectly competitive firms

that operate in three final sectors – private consumption, public consumption,

and investment – and monopolistically competitive firms that operate in three

intermediate sectors – tradable goods, tradable services, nontradable services.

In each region, the final consumption and investment bundles and exports of

intermediates are produced combining all available (domestic and imported) in-

termediate goods and tradable and nontradable services using constant-elasticity-

of-substitution (CES) production functions.

Each intermediate good and service is produced combining domestic capital,

labour, and all intermediate goods and services. Thus, intermediate goods and

services enter as an input not only the production function of the final goods, but

also their own production function, jointly with capital and labour (according to

a CES production function). Capital and labour are assumed to be mobile across

sectors, but not across countries.17 Intermediate tradable goods and services can

able services, final nontradable consumption, final nontradable investment, and final nontradable
public expenditure).

16Thus international financial markets are incomplete.
17We are aware that immigration in the UK was a key issue in the referendum vote and that

the UK government pledged to curb immigration from the EU after Brexit. As our focus is on
tariff changes we do no address this issue in this paper.
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be sold domestically and abroad. Because intermediate goods are differentiated,

firms have market power and restrict output to create excess profits. We also

assume that markets for tradable goods and services are segmented, so that firms

can set a different price for each of the three markets (UK, EA, and RW), i.e. the

local-currency-pricing assumption holds.

In line with other dynamic general equilibrium models, we include adjustment

costs on real and nominal variables, ensuring that consumption, production, wages,

and prices react in a gradual way to a given shock. On the real side, habits and

quadratic costs prolong the adjustment of households consumption and investment,

respectively. On the nominal side, quadratic costs make nominal wages and prices

sticky.18

In each region, the monetary authority sets the (short-term) monetary policy

rate according to a ‘Taylor’ rule. The policy rate reacts in a gradual way to changes

in domestic inflation and output. The gradual response is due to the presence of

an inertial term in the rule (the one-period lagged policy rate, weighted by a

lower-than-one coefficient).

In what follows, we report the main new equations for the UK. Similar equa-

tions hold in the EA and in the RW.

3.2 Final goods and services

In UK, the CES consumption bundle CUK is

CUK
t =

[(
aUK
T

) 1
ρ
(
CUK

T,t

) ρ−1
ρ +

(
1 − aUK

T

) 1
ρ
(
CUK

N,t

) ρ−1
ρ

] ρ
ρ−1

, (1)

where ρ > 0 is the elasticity of intratemporal substitution among goods and trad-

able services on the one hand, and nontradable services on the other, 0 < aUK
T < 1

is a parameter representing the weight of goods and tradable services, CUK
T , and(

1 − aUK
T

)
the weight of nontradable services, CUK

N .

18See Rotemberg (1982).
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The UK nontradable consumption good is a Dixit-Stiglitz aggregator

CUK
N,t =

[(
1

θUK

)∫ nUK

0

(
CUK

N (j)
) θUK−1

θUK dj

] θUK

θUK−1

, (2)

where CUK
N (j) is consumption of the intermediate brand produced by the generic

firm j in the UK intermediate nontradable services sector, and θUK > 1 is a

parameter measuring the elasticity of substitution among different intermediate

nontradable services.

The consumption of tradables is

CUK
T,t =

[(
aUK
G

) 1

ρT
(
CUK

G,t

) ρT−1

ρT +
(
1 − aUK

G

) 1

ρT
(
CUK

S,t

) ρT−1

ρT

] ρT

ρT−1

, (3)

where CUK
G and CUK

S are consumption of goods and tradable services, respectively.

The bundle of (tradable) goods is

CUK
G,t =

 (aUK
G,UK

) 1

ρG
(
CUK

G,UK,t

) ρG−1

ρG + aUK
G,EA

(
CUK

G,EA,t

) ρG−1

ρG

+
(
1 − aUK

G,UK − aUK
G,EA

) 1

ρG
(
CUK

G,RW,t

) ρG−1

ρG +


ρG

ρG−1

, (4)

where CUK
G,UK,t, C

UK
G,EA,t, and CUK

G,RW,t are consumption of goods produced in UK,

EA, and the RW, respectively. Parameters aUK
G,UK , a

UK
G,EA are the weights of UK-

and EA-produced goods, respectively, (0 < aUK
G,UK , a

UK
G,EA < 1, aUK

G,UK + aUK
G,EA < 1).

A similar bundle holds for the consumption of tradable services,

CUK
S,t =

 (aUK
S,UK

) 1

ρS
(
CUK

S,UK,t

) ρS−1

ρS + aUK
G,EA

(
CUK

S,EA,t

) ρS−1

ρS

+
(
1 − aUK

G,UK − aUK
G,EA

) 1

ρS
(
CUK

S,RW,t

) ρS−1

ρS


ρS

ρS−1

. (5)

The UK-produced consumption good in Equation 4 is the Dixit- Stiglitz ag-

gregator:

CUK
G,UK,t =

[(
1

θUK

)∫ nUK

0

(
CUK

G,UK,t (j)
) θUK−1

θUK dj

] θUK

θUK−1

, (6)
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where CUK
G,UK,t (j) is consumption of the intermediate brand produced by the generic

firm j in the UK intermediate goods sector, and θUK > 1 is a parameter measuring

the elasticity of substitution among different brands. We define CUK
G,EA,t, C

UK
G,RW,t,

CUK
S,UK,t, C

UK
S,EA,t and CUK

S,RW,t analogously.

Similar bundles hold for UK investment and for EA and RW consumption and

investment. In all regions, the public consumption bundle is instead fully biased

towards (domestic) nontradable services, in line with the existing literature.

Firms producing the final goods operate under perfect competition. They min-

imize production costs by optimally choosing inputs subject to the above nested

CES technology and taking the prices as given.

3.3 Intermediate goods and services

There are three intermediate sectors producing intermediate goods, intermediate

tradable services, and intermediate nontradable services, respectively. For the sake

of brevity, in what follows we describe the main equations of intermediate goods’

sector. Similar equations hold for each of the other two intermediate sectors.

The generic firm j in the UK produces its brand Y UK
G,t (j) according to the CES

production function

Y UK
G,t (j) =

 (
aUK
G,V A

) 1

ρY
(
V AUK

G,t (j)
) ρY −1

ρY

+
(
1 − aUK

G,V A

) 1

ρY
(
INTUK

G,t (j)
) ρY −1

ρY


ρY

ρY −1

, (7)

where V AUK
G,t is the value added, INTUK

G,t the intermediate goods and services,

aUK
G,V A and

(
1 − aUK

G,V A

)
the corresponding weights (0 < aUK

G,V A < 1), and ρY > 0

is the elasticity of substitution. Thus, each intermediate brand enters as an input

its own production function and the production function of all other intermediate

brands.

The value added is

V AUK
G,t (j) =

 (
aUK
G,K

) 1

ρV A
(
KUK

G,t (j)
) ρV A−1

ρV A +(
1 − aUK

G,K

) 1

ρV A
(
LUK
G,t (j)

) ρV A−1

ρV A


ρV A

ρV A−1

, (8)
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where KUK
G,t and LUK

G,t are physical capital and labour (hours worked), respectively.

The bundle of intermediate goods and services is

INTUK
G,t (j) =

 (
aUK
G,INTT

) 1

ρINT
(
INTTUK

G,t (j)
) ρINT−1

ρINT

+
(
1 − aUK

G,INTT

) 1

ρINT
(
INTNUK

UK,t (j)
) ρINT−1

ρINT


ρINT

ρINT−1

, (9)

where INTTUK
G,t are intermediate goods and tradable services and INTNUK

UK,t in-

termediate nontradable services.

The generic intermediate nontradable INTNUK
UK,t (j) is the Dixit-Stiglitz aggre-

gator

INTNUK
UK,t (j) =

[(
1

θUK

)∫ nUK

0

(
INTNUK

UK,t (x)
) θUK−1

θUK dx

] θUK

θUK−1

, (10)

where x is the generic firm producing intermediate nontradable services. This

bundle is the same across all sectors.

The intermediate tradable goods and services bundles is

INTTUK
G,t (j) =

 (
aUK
G,INTG

) 1

ρINTT
(
INTGUK

G,t (j)
) ρINTT−1

ρINTT

+
(
1 − aUK

G,INTG

) 1

ρINTT
(
INTSUK

G,t (j)
) ρINTT−1

ρINTT


ρINTT

ρINTT−1

, (11)

where INTGUK
G,t and INTSUK

G,t are intermediate tradable goods and services, re-

spectively.

The intermediate goods’ bundle is

INTGUK
G,t (j) =



(
aUK
G,INTG,UK

) 1

ρINTG
(
INTGUK

UK,t (j)
) ρINTG−1

ρINTG

+
(
aUK
G,INTG,EA

) 1

ρINTG
(
INTGUK

EA,t (j)
) ρINTG−1

ρINTG

+
(
1 − aUK

G,INTG,UK − aUK
G,INTG,EA

) 1

ρINTG

×
(
INTGUK

RW,t (j)
) ρINTG−1

ρINTG



ρINTG

ρINTG−1

, (12)

where INTGUK
UK,t, INTG

UK
EA,t and INTGUK

RW,t are the bundles of intermediate goods,
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domestically produced, imported from the EA, and imported from the RW, respec-

tively, used in the production of UK goods.

The UK-produced intermediate good is the Dixit-Stiglitz aggregator

INTGUK
G,UK,t (j) =

[(
1

θUK

)∫ nUK

0

(
INTGUK

G,UK,t (x)
) θUK−1

θUK dx

] θUK

θUK−1

, (13)

where INTGUK
G,UK,t (x) is the intermediate brand produced by the generic firm

x. We define INTGUK
G,EA, INTGUK

G,RW , INTSUK
G,UK , INTSUK

G,EA, and INTSUK
G,RW

analogously.

Each firm j minimizes production costs by optimally choosing the inputs cap-

ital, labour, and intermediate goods subject to the above nested CES technology

and taking the prices as given.

As a seller, firm j operates under monopolistic competition. It optimally

chooses the price of its brand in the currency of the destination market taking

as given the marginal costs and the demand for the brand and subject to short-

run quadratic price adjustment costs. Crucially, when setting its before-tariff local

price, the firm also takes into account the import tariff that affects the final price

pUK
t (j). The latter is given by

pUK
t (j) = p̄UK

t (j)
(
1 + τUK

t

)
, (14)

where p̄UK
t (j) is the optimal before-tariff price of the brand j and τUK

t > 0 the

tariff paid to export in the UK.19

3.4 Model calibration

The model is calibrated to match EA, UK, and RW great ratios (e.g. consump-

tion, investment and imports as a ratio to GDP; Table 1), intermediate sectors’

structure (Table 2) and bilateral trade flows (Table 3). According to the 2016

release of the WIOD database20 which contains data for 2014, while the EA and

19We abstract from the effect of geographical distance on trade costs, which would affect
merchandise trade more than trade in services.

20See Timmer et al. (2015) .
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the UK have a similarly large nontradable services sectors (about 50% of GDP),

the size of manufacturing and tradable service sectors differ substantially between

the two economies: in the UK tradable services account for almost 29% of GDP

(manufacturing for the remaining 22%), whereas in the EA tradable service are

just 23% of GDP (manufacturing almost 27%). 21 Moreover there are also large

differences in the intermediate sectors’ structures and in the imports’ patterns. In

particular UK imports from the EA amount to 12.8% of GDP, and those from the

RW to 14.4%; at the same time the EA imports from the UK are just 1.8% of

GDP and those from the RW 18.3%; finally the RW imports 0.8% from the UK

and 4.8% from the EA. These large differences in import shares play a crucial role

in determining the severity of the Brexit shock. For this reason we expect the UK

to be hit more than the EA by tariff shocks.

We calibrate the tariffs the EA, the UK and the RW charge to goods’ and

services’ imports according to WTO et al. (2015) and OECD (2016). While nor-

mally goods face a tariff on crossing a border, in the case of services an explicit

tariff does not exist: protection from foreign services is usually achieved by im-

posing administrative restrictions to service providers, such as requiring a specific

authorisation.22 For simplicity we bundle all the tariffs and non-tariff barriers into

a single tariff measure, i.e. we consider the ad-valorem tariff equivalent to both

tariffs and non-tariff barriers. Appendix A explains in much greater detail the

calibration of the tariffs.

Tradable services are identified as those services whose exports are at least 10%

of output in one of the regions. According to this criterion tradable services are

transportation, publishing, ICT, finance, insurance, and professional services.23

We report key parameters for the dynamics in Table 4, i.e., the elasticity of

substitution among intermediate goods and services in the production functions,

the elasticity of substitution among goods and services in the final consumption

and investment bundles. We also report the calibration of the Taylor rules (the

21Sectoral shares of GDP in the RW are 36.8% for manufacturing, 21.2 % for tradable services
and 42% for nontradable services.

22Indeed protection from goods’ imports is performed not only by means of simple tariffs,
there exist other instruments such as quotas, tariff-rate quotas, etc., as well as non-tariff measures
(some of which are used for services too).

23Our list of tradable services is consistent with Jensen and Kletzer (2005), whose classification
criterion is based on geographical agglomeration, rather than on an export threshold.
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coefficient of the autoregressive component, that captures inertia in setting the

policy rate, the weights of inflation and output). Finally, the table contains pa-

rameters measuring nominal price rigidities and nominal wage rigidities. Both

prices and wages are rather sticky in the short run. Given the possible relevance

of the reported parameters and that their estimates are surrounded by some degree

of uncertainty, we conduct a sensitivity analysis on them.

4 Simulated scenarios

In all scenarios the UK and the EU are assumed to announce an immediate and

permanent change in tariffs on their bilateral trade. Since we analyze the EA and

include the non-EA EU countries in the RW region, tariff changes at the EU level

affect not only the EA tariffs on a one-to-one basis, but also, pro quota, the UK-

RW tariffs. The latter also vary as a result of the fact that Brexit automatically

implies the UK’s withdrawal from all the FTAs signed by the EU with other

countries.24 In all scenarios, bilateral EA-RW tariffs are unchanged relative to the

status quo. The tariff changes (defined as the differences between the final and the

initial tariffs, in percentage points) are presented in Table 5.

In the first scenario, named the “most favoured nation” (MFN), the UK perma-

nently increases tariffs on EA goods and services to 3.6% and 20.0%, respectively

(from zero).25 Simultaneously, the EA increases tariffs on UK goods to 3.2% and

20%, respectively (again, from zero). UK tariffs on merchandise imports from the

RW increase from 2.4% to 3.6% and those on RW services from 17.8% to 20%.

British goods in the RW face a 3.7% tariff (up from 2.4%) and British services one

equal to 20% (from 18.4).26

In the second scenario, named “free trade agreement” (FTA), UK increases

tariffs on EA goods and services to 0.3% and 10%, respectively (from zero).27 The

same increases apply to the EU tariffs on UK goods and services. UK-RW bilateral

tariffs also increase: the UK tariffs on RW goods and services are 3.1% and 18.9%

24EU’s existing FTAs mainly cover trade in goods and not in services.
25The tariff on services is in line with the assumption in OECD (2016)
26For a sectoral disaggregation of the UK-EU post-Brexit tariffs, see Cappariello (2017).
27The EU tariff on goods’ imports from the UK represents the non-tariff barriers, such as

rules of origin, that would apply in an FTA.
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(from 2.4 and 17.8% respectively); RW tariffs on British goods and services are

3.3 and 19.2% (from 2.4 and 18.4% respectively).

In the third scenario, “UK open for trade” (OUK), the UK does not apply

tariffs to imports of EU and RW goods and services. By contrast, tariffs on UK

goods and services increase, as in the MFN scenario, both in the EA (to 3.6 and

20%, respectively) and in the RW (to 3.7 and 20%, respectively).

In the fourth scenario (production inefficiency), it is assumed that the switch

to MFN, which is the most protectionist among the three simulated tariff regimes,

also has an adverse effect on the efficiency frontier of the UK economy.28 In fact,

higher tariffs would decrease the international openness of the UK economy, and

lower UK imports would hamper UK access to international technology. All this

would negatively affect the British TFP. As we do not model the channel through

which trade openness affects TFP (it is exogenous in our model), we implicitly

capture it by imposing, in this scenario, that the UK TFP gradually decreases,

over a five-year period, to a new lower level equal to 96% of the initial value, i.e.

the TFP shock in the UK is equal to -4%.29 Hence a permanent negative shock to

the UK TFP is added on top of the MFN tariff increase.

In all scenarios the implementation of tariffs on trade begins in the first period

of the simulations and households and firms anticipate that it will be permanent

(perfect foresight assumption). Thus, the announced policy measures (i.e. the

changes in tariffs) are fully credible. It is assumed that revenues from tariffs are

rebated to domestic households in a lump-sum (non-distortionary) manner.

5 Results

5.1 Most Favoured Nation

Figure 1 displays the (quarterly) responses of UK exports and imports of goods

and services in the MFN scenario.

UK exports to the EA permanently decline. The response is quick, given the

sudden imposition of tariffs. EA households and firms substitute domestic and RW

28In this scenario tariff shocks are the same as in the MFN scenario.
29The shock is smaller than the one reported in OECD (2016).
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goods and services for UK products, because the tariffs make the former cheaper

than the latter. Given that before-tariff nominal prices are sticky in the short-run

(nominal prices are subject to quadratic adjustment costs and the local currency

pricing assumption holds for exported goods), the increase in tariffs implies a

rather rapid increase in after-tariff nominal prices. Thus, the drop in exports is

rather sudden. Exports of services to the EA decrease to a larger extent than

those of goods because of the larger increase in the corresponding tariff.

UK exports to the RW also decrease to some extent, because of the increase in

the corresponding tariff. The drop in UK exports to the RW is less significant, as

the increase in tariffs is smaller.

Figure 1 also shows the responses of UK imports. Responses are broadly similar

to those of exports. UK households substitute domestic and RW goods for EA

goods. Imports of services decrease to a larger extent again because of the larger

increase in services tariffs. The overall drop in imports is mainly due to the

reduction in imported goods and services from the EA. The drop in imports of

RW goods and services is smaller, given the smaller tariff increase. The responses

of UK imports and exports of services from/to the EA are very similar to each

other since the tariff shock on services in both economies is the same (20%); this

is not the case for UK imports and exports vis-a-vis the RW: tariff shocks differ

between the two regions.

Figure 2 shows the effects on EA-RW bilateral exports and imports. EA exports

to the RW are virtually unaffected. EA imports from the RW experience a mild

decline, due to the fall in EA aggregate demand, reflecting the negative income

effect of the tariff increase.

Figure 3 reports the responses of the other UK macroeconomic variables. GDP

permanently decreases, not only because of the drop in exports, but also because

of the contraction in consumption and investment. Within these two demand

components, the share of imported goods and services is not negligible (the UK

is a small open economy), and households cannot easily substitute domestic for

imported goods and services, as the corresponding elasticities of substitution have

been calibrated to relatively low values. Firms reduce labour demand, inducing a

decrease in both labour (hours worked) and real wages.

UK (year-on-year) inflation temporarily increases because of the higher tariffs,
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since nominal rigidities imply that, in the short run, the before-tariff prices do not

immediately adjust. In the medium run inflation falls slightly below the baseline,

as before-tariff prices gradually decrease responding to the permanently-lower ag-

gregate demand in the UK. Given the initial increase in inflation and its large

weight (relative to domestic output stabilization) in the Taylor rule, the UK cen-

tral bank temporarily tightens, in a rather mild way, monetary policy. The higher

policy rate induces an appreciation of the exchange rate in both nominal and real

terms, which is, however, rather modest.

Figure 4 shows the responses of the EA macroeconomic variables. There is a

mild but permanent decrease in EA GDP, associated with lower consumption and

investment. Both exports and imports also decrease. The reduction in economic

activity in the EA is much smaller than in the UK, because the relevance of bilateral

UK-EA trade for the EA economy is smaller than for the UK. EA inflation slightly

increases in the initial quarters, following the increase in tariffs, and thereafter

decreases to values just below the baseline: given the small impact of the tariff

increase on EA aggregate demand, firms do not greatly change before-tariff prices.

Tables 6 and 7 report the long-run (steady-state) responses of the main UK

and EA variables, respectively. They are negative and larger for UK variables.

Moreover, it is mainly UK trade which is affected the most by the imposition of

tariffs.

Overall, we do find that the increase in tariffs has negative effects on UK export

performance and economic activity. There are also negative effects on EA activity

but they are small, in general.

5.2 Free Trade Agreement and UK Open for Trade

The Free Trade Agreement (FTA) scenario is characterized by a smaller tariff

increase than the MFN regime. UK increases tariffs on EU imported goods and

services by 0.3 and 10pp, respectively. The same tariff increases are applied by the

EU on UK goods and services. In the UK Open for Trade (OUK) regime, the UK

does not apply any tariff increase on EU goods and services. Moreover, it reduces

to zero tariffs on goods and services produced in the RW. On the contrary, the EU

and the RW apply on UK tradables the same tariffs as in the MFN regime.
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Figures 5-9 display the responses of the main UK and EA trade variables in

the FTA scenario (red dashed line), the OUK scenario (blue continuous line), and,

for the sake of comparison, the MFN scenario (black continuous line).

In the FTA regime, UK exports to the EA fall to a lesser extent than in the

MFN scenario (see Figure 5), consistent with the lower increase in tariffs, while

exports to the RW decrease in a similar way in the two scenarios, because the

increase in tariffs is almost the same in both regimes.

In the OUK regime UK exports of services to the EA decrease sharply, while UK

exports of goods to the EA and the RW and UK exports of services to RW increase.

The large increase in tariffs on UK exports of services implies a permanent drop

in EA demand for UK services. The lower production of UK services implies lower

demand for inputs and, thus, lower production costs. Crucially, the reduction in

UK production costs is also favoured by the fact that the UK does not raise tariffs

on EA goods and services and reduces to zero its tariffs on RW goods and services

(all are inputs in the production of UK intermediates). The lower production costs

are passed-through to the final prices of UK exports, that therefore decrease. Both

the lower prices and the lower increase in tariffs on UK goods, compared to that

on UK services, favour the increase in UK exports of goods to the EA, in spite of

the higher tariffs. Similarly, UK exports of goods and services to the RW increase.

Consistent with the positive price-competitiveness effect on UK goods and

services, UK imports of goods decrease more in the OUK than in the two other

scenarios (see Figure 6). By contrast, UK imports of EA and RW services decrease

to a lower extent and increase, respectively. The reduction in tariffs implies that

RW services gain competitiveness with respect to EA services in the UK.

Bilateral trade between the EA and the RW is is not greatly affected in either

scenario (see Figure 7).

In the FTA scenario, the macroeconomic effect on the UK is recessionary, yet

to a much smaller extent than in the MFN regime (see Figure 8 and Table 6). The

effects on UK GDP in the OUK case are virtually nil in the medium run, thanks

to the increase in net exports. In the short and medium run investment mildly

increases at the expense of consumption, because the higher share of imports

in the investment bundle implies a lower cost of investment goods when tariffs

are lowered. Investment is somehow favoured by the lower after-tariff prices of
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intermediates faced by firms. Thus, firms have a larger incentive to accumulate

physical capital. Consistent with the reduction in tariffs, inflation in the UK

temporarily falls, the central bank reduces the policy rate and the exchange rate

depreciates.

In either scenario EA GDP slightly declines in the medium run, because of the

reduction in investment and net exports; yet the effects are really small (Figure 9

and Table 7).

Tables 6 and 7 report the long-run (steady-state) responses of the main UK

and EA variables, respectively. It is interesting to note that even in the most

favourable scenario, OUK, there is a UK GDP loss.

Overall, the simulations suggest that, for the UK, there are non-negligible

macroeconomic costs associated with the imposition of higher tariffs on its exports

(and imports). Those macroeconomic costs can be mitigated, but they cannot be

fully counterbalanced, if the UK favours the supply-side of its economy and, thus,

its price competitiveness by unilaterally choosing not to raise tariffs on imported

goods and services.

5.3 Production inefficiency

The MFN scenario is the most protectionist among the three scenarios evaluated

in the previous subsections. The tariff increase, by making the economy less open

to international trade and (foreign) investment, can be a source of production in-

efficiency, i.e. it can induce a backward shift in the country efficiency frontier.

We assess the macroeconomic effects of this efficiency loss by simulating the MFN

scenario with the addition, on top of the tariff increases, of a gradual and per-

manent decrease of total factor productivity in the production functions of both

UK intermediate tradable goods and services. In the spirit of OECD (2016), it is

assumed that the TFP falls by 4% over a five-year period.

Figures 10 and 11 illustrate the effects on UK exports and imports, respec-

tively. All bilateral exports and imports decrease to a larger extent than in the

MFN (tariff-only) scenario. The efficiency loss exacerbates the negative supply-

side effects of the increase in tariffs. It implies that the UK economy produces

less of tradable goods at a higher price for a given amount of inputs. This price-

23



competitiveness loss puts UK exports at disadvantage. At the same time, the

lower efficiency has negative implications for UK national income and aggregate

demand. UK imports decline as a consequence.

Figures 13 and 14 show the responses of the main UK and EA macroeconomic

variables, respectively. UK GDP, consumption, and investment decrease more than

in the MFN scenario (Figure 13). Inflation decreases further below its baseline

level, in line with the large decrease of UK aggregate demand. The UK central

bank reduces the policy rate by more, in the attempt to stabilize inflation and

economic activity. Labour (hours worked) decreases as well, more than in the

MFN scenario, in line with the larger drop in UK GDP.

The negative permanent shock to the UK TFP has negative spillovers to the

EA economy (Figure 14). EA households and firms import fewer UK goods and

services at a higher price. The implied negative income effect induces an additional

decrease in EA GDP, consumption and investment relative to the MFN scenario.

Both EA exports and imports decrease. In the medium run, EA exports to the RW

increase, as EA tradables become cheaper than UK ones, whose price is negatively

affected not only by the tariffs but also by the lower efficiency.

Tables 6 and 7 report the long-run (steady-state) macroeconomic effects of the

efficiency loss (and MFN tariffs) for the UK and the EA, respectively. UK GDP

and its components decrease by a large extent. EA GDP and its components also

decrease more than in the other scenarios, because of the larger negative spillovers

from the UK economy.

Overall, the loss in production efficiency, associated with the reduction in UK

trade openness, can be a relevant source of further reduction in UK economic

activity after Brexit.

5.4 Sensitivity

We report the results of the sensitivity analysis by simulating the MFN scenario

(our benchmark scenario) under alternative calibrations of some key parameters.

Specifically, in one case we increase both the elasticity of substitution among in-

termediate (domestic and imported) tradable goods and that among intermediate

tradable services to 2.5 (from 1.2) in every region’s production functions. In the
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second scenario, instead, we reduce the nominal price rigidities of all exported and

imported goods and services (from 600 to 6), so that prices of exports and imports

are rather flexible already in the short run and quickly react to the increase in tar-

iffs. In third scenario, we increase the weight of UK output in the UK monetary

policy rule (from 0.4 to 0.8). In the fourth scenario we assume that it is credi-

bly announced at the beginning of the simulation period that MFN tariffs will be

introduced two years later and that those tariffs will then become permanent.

Figure 15 reports the responses of the main UK variables in the case of higher

elasticity. It is now easier than in the benchmark case for firms to substitute

among tradables for a given change in international relative prices. Thus, EA

firms substitute domestic and RW tradables for UK tradables and, consequently,

UK exports decrease. The same is true for UK firms. They can substitute domestic

and RW goods and services for EA ones. This implies that both British exports

and imports decrease. However, exports are rather relevant for the UK economy.

The result is a larger decrease in UK economic activity than in the benchmark

case. UK labour (hours worked) decreases more, driving down UK real wage,

investment, consumption, and, thus, GDP. UK inflation increases more, reacting

to the larger shift of domestic firms’ demand towards domestic intermediate goods

and service, whose prices increase much more.

Figure 16 contains the macro responses in the case of low import price rigidities

in every region. The increase in tariffs induces a more rapid increase in the price

of UK exports. The latter decrease more rapidly than in the benchmark scenario.

Thus, the real GDP decreases more in the very short run than in the case of MFN

with benchmark calibration.

Figure 17 reports the responses under the assumption of UK monetary policy

reacting more to domestic output. The weight of output in the British Taylor rule

is increased from 0.4 (benchmark) to 0.8. The new calibration of the monetary

rule, which implies that the monetary policy stance is more accommodative (i.e.,

reacts relative more to the output decrease) than in the benchmark case, favours

domestic consumption and investment, which decrease less than under the bench-

mark calibration. Thus, UK GDP decreases less in the short and medium run.

This shows that monetary policy has a role in softening the impact of the tariff

shocks along the transition (even if it cannot affect the long-run equilibrium, in
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which prices are fully flexible).

Finally, Figure 18 shows the responses of the UK macroeconomic variables in

the fourth alternative scenario. As the announcement of new tariffs is credible,

agents anticipate the future increase in tariffs and immediately react. GDP and

all its components start falling mildly immediately after the announcement and

when tariff are introduced (period 9) they quickly adjust to the dynamics of the

benchmark case. This is due to the a negative wealth effect connected with the

anticipation by UK households and firms of the long-run effect of tariffs. The

recession causes the British central bank to temporarily lower the policy rate,

until the period in which inflation picks up when tariffs are effectively introduced.

Overall, we do find that international relative prices (i.e., elasticity of substi-

tution and nominal rigidities) and the response of the monetary policy authority

can be quite important in shaping the short-run responses of the UK economy to

the increase in tariffs. In particular, the monetary authority can make the tran-

sition smoother and, thus, reduce the macroeconomic short-run costs in terms of

economic activity if it can reduce the policy rate. Finally the announcement of

the introduction of tariffs in the future bears negative macroeconomic effects to

the UK current economic conditions.

6 Conclusions

We have developed and calibrated a New Keynesian model of the United Kingdom

(UK), the euro area (EA), and the rest of the world (RW) to evaluate the impact

of tariffs imposed on the UK and EA trade after Brexit.

We analyze three tariff scenarios: in the first, UK exporters and importers

face the WTO Most Favoured Nation (MFN) tariffs; in the second, the UK and

the EU sign a free trade agreement (FTA); in the third, the UK fully liberalizes

imports (hence the name “UK open for trade”, OUK). Finally we simulate again

the MFN scenario augmented by a shock to total factor productivity (TFP) in the

UK stemming from lower international openness, i.e. we address the impact of

production inefficiency in the UK.

We find that Brexit will be costly for the UK. First, the imposition of tariffs

damages UK exports and macroeconomic activity in both the short and long run
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(MFN and FTA scenarios). Second, such macroeconomic costs would be reduced,

but not eliminated, if the UK were to liberalize imports from the EA and the RW

(OUK scenario). Third, macroeconomic costs are particularly large if in the MFN

scenario lower UK trade openness were compounded by a lower UK productivity.

Finally, across all scenarios Brexit spillovers to the EA economy are negative but

relatively modest.

We have focused only on the trade channel of Brexit. However Brexit can affect

the British and EA economies also through other channels, as relevant as trade,

which fall beyond the scope of this paper. Namely we abstract from international

direct and portfolio investment, relocation of banking and financial sectors, immi-

gration, uncertainty, and risk premia on UK international borrowing, that could

also affect the behaviour of the nominal and real exchange rates. We leave these

issues for future research.
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Table 1: Great Ratios (% GDP)

UK EA RW

goods 22.0 26.7 36.8
tradable services 28.9 23.0 21.2
nontradable services 49.1 50.3 42.0

consumption 62.0 53.1 56.7
investment 17.7 19.3 28.3
public expenditure 21.0 22.4 16.0
import 27.4 21.0 5.7
trade balance 0.0 0.0 0.0
net foreign assets 0.0 0.0 0.0

share of world GDP 3.6 21.1 75.3

Source: calculations on WIOD data.
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Table 2: Intermediate sectors’ structure (% GDP)

UK EA RW

Intermediate goods sector
dom. goods 18.0 29.0 59.0
dom. trad. serv. 5.0 8.0 8.0
dom. non trad. serv. 3.0 7.0 8.0
imports 8.3 9.5 2.1
value added 22.0 26.7 36.8

Interm. trad. serv. sector
dom. goods 5.0 2.0 4.0
dom. trad. serv. 14.0 12.0 8.0
dom. non trad. serv. 4.0 4.0 4.0
imports 3.1 2.3 0.5
value added 28.9 23.0 21.2

Interm. non trad. serv. sector
dom. goods 7.0 6.0 8.0
dom. trad. serv. 10.0 8.0 8.0
dom. non trad. serv. 8.0 8.0 7.0
imports 4.4 2.2 0.7
value added 49.1 50.3 42.0

Source: calculations on WIOD data.
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Table 3: Imports (% GDP)

UK Imports EA Imports RW Imports
from from from

EA RW UK RW UK EA

Intermediate goods sector
goods 2.9 4.2 0.5 7.3 0.2 1.4
trad. serv. 0.7 0.5 0.2 1.5 0.1 0.4

Interm. trad. serv. sector
goods 0.4 0.6 0.0 0.5 0.0 0.1
trad. serv. 1.1 1.0 0.3 1.5 0.1 0.3

Interm. non trad. serv. sector
goods 1.2 1.3 0.1 0.9 0.0 0.3
trad. serv. 0.9 1.0 0.2 1.0 0.1 0.3

Consumption sector
goods 3.2 3.1 0.2 2.9 0.1 0.8
trad. serv. 1.0 1.1 0.2 1.0 0.1 0.4

Investment sector
goods 1.2 1.5 0.1 1.4 0.1 0.7
trad. serv. 0.2 0.1 0.0 0.3 0.0 0.1

Total 12.8 14.4 1.8 18.3 0.8 4.8

Source: calculations on WIOD data.
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Table 4: Main parameters

Preferences
Discount factor 0.995
Intertemporal elasticity of substitution 1.0
Habit 0.6
Labour disutility 2 .0

Production of intermediate goods
Elasticity of substitution among intermediate tradable goods 1.2
· · · among intermediate tradable services 1.2
· · · between intermediate trad. goods and services

and non-trad. services 1.2
· · · between value added and intermediate (goods and services) 1.2
· · · between intermediate tradables goods and services 1.2
· · · between capital and labour 1
· · · among brands (Dixit aggregator) 6

Capital accumulation
Depreciation rate 0.025
Adjustment cost on investment 3.5

(Final) consumption and investment bundles
Elasticity of substitution btw. domestic and imported tradables 1.2
· · · between tradables and nontradables 0.8

Nominal rigidities
Rotemberg adj. costs on:

wage 300
price

domestic tradables 600
imported tradables 600
nontradables 600

Indexation on:
wage 0.8
price

domestic tradables 0.8
imported tradables 0.8
nontradables 0.8

Monetary policy
Inertia 0.9
Weight of inflation 1.4
Weight of output 0.4

International bond position
Adjustment cost (0.001, 0.001)′

Note: parameters values are the same across countries.
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Table 5: Tariff changes

MFN FTA OUK

EA UK RW EA UK RW EA UK RW

EA goods – 3.6 0.0 – 0.3 0.0 – 0.0 0.0
EA services – 20.0 0.0 – 10.0 0.0 – 0.0 0.0

UK goods 3.2 – 1.3 0.3 – 0.9 3.2 – 1.3
UK services 20.0 – 1.6 10.0 – 0.8 20.0 – 1.6

RW goods 0.0 1.2 – 0.0 0.7 – 0.0 -2.4 –
RW services 0.0 2.2 – 0.0 1.1 – 0.0 -17.8 –

Note: reported values are pp deviations from the initial steady-state (before-

Brexit) tariff levels. Tariff shocks in the production inefficiency scenario are

the same as in the MFN scenario.
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Table 6: Tariff regimes. Long-term macroeconomic effects on UK

MFN FTA OUK
MFN
+TFP

GDP -1.96 -0.90 -0.40 -10.59
Consumption -1.32 -0.67 -2.31 -7.49
Investment -2.82 -1.33 -1.61 -11.61
Exports -6.81 -3.04 1.88 -15.93
Imports -5.58 -2.70 -4.00 -7.40
Exports of goods to EA -5.63 -0.93 2.84 -15.37
Exports of services to EA -20.98 -11.22 -13.23 -28.29
Exports of goods to RW -3.42 -1.63 5.21 -13.35
Exports of services to RW -3.15 -1.26 6.26 -12.08
Labour -0.71 -0.31 0.60 -0.56
Real wage -2.02 -0.98 -1.72 -8.01
Real exch. rate vs EA -1.37 -0.38 6.18 -5.04
Real exch. rate vs RW -1.62 -0.50 5.96 -5.36

Note: reported values are % deviations from the initial steady

state. Real exch. rate: +=depreciation.

Table 7: Tariff regimes. Long-term macroeconomic effects on EA

MFN FTA OUK
MFN
+TFP

GDP -0.33 -0.14 -0.15 -0.54
Consumption -0.28 -0.11 0.02 -0.61
Investment -0.46 -0.20 -0.15 -0.79
Exports -1.40 -0.62 -1.05 -1.85
Imports -1.30 -0.56 -0.38 -2.32
Labour -0.10 -0.05 -0.10 -0.09
Real wage -0.38 -0.16 -0.08 -0.70

Note: reported values are % deviations from the

initial steady state.
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Figure 1: MFN tariff regime: UK trade
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Note: horizontal axis: quarters; vertical axis: % deviation from the before-shock corre-

sponding values.
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Figure 2: MFN tariff regime: EA-RW trade
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sponding values.
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Figure 3: MFN tariff regime: UK macroeconomic variables
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Note: horizontal axis: quarters; vertical axis: % deviation from the before-shock corre-

sponding values, interest rate as annualized pp deviation. Inflation: year-on-year. Real

exchange rate: +=depreciation.
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Figure 4: MFN tariff regime: EA macroeconomic variables
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Figure 5: UK exports and tariff regimes
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Note: horizontal axis: quarters; vertical axis: % deviation from the before-shock corre-

sponding values.
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Figure 6: UK imports and tariff regimes
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sponding values.
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Figure 7: EA trade with RW and tariff regimes
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Figure 8: UK macroeconomic variables and tariff regimes
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Figure 9: EA macroeconomic variables and tariff regimes
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Figure 10: UK exports and production inefficiency
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Figure 11: UK imports and production inefficiency
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Figure 12: EA trade with RW and production inefficiency
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Figure 13: UK macroeconomic variables and production inefficiency
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Figure 14: EA macroeconomic variables and production inefficiency
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Figure 15: UK macroeconomic variables and elasticity of substitution
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sponding values, inflation and interest rate as annualized pp deviation. Real exchange
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Figure 16: UK macroeconomic variables and import price rigidities
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Figure 17: UK macroeconomic variables and UK monetary policy stance
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Figure 18: UK macroeconomic variables and 2-year anticipation
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A Tariff Scenarios

In each scenario we calibrate for each country the tariffs for goods’ and services’

imports from the other two. Goods face both tariff and non-tariff barriers on

crossing a border, whereas in the case of services protection is usually attained im-

posing non-tariff measures, such as administrative restrictions. Hence we consider

the ad-valorem tariff equivalent to both tariffs and non-tariff barriers.

The first step is to analyze the current trade arrangements of the UK and the

EA. Due to the common EU membership, the UK and the EA charge no tariff on

respective imports of goods and services and charge the current EU tariff profile

to imports from the RW: the average trade-weighted NFM tariff for goods charged

by the EU is 3.6% (WTO et al., 2015), but the effective tariff charged by the EA

to the RW imports is 1.9%, calculated as the import-weighted average tariff for

the top 35 countries of origin of imports, setting, for simplicity, to zero the tariff

for imports from countries with whom the EU has a trade agreement (and keeping

3.6% for the others); for the UK the effective import tariff is 2.4%, calculated in

in a similar manner.30 For imports of services we follow OECD (2016) and assume

that the (ad-valorem equivalent) tariff is 20% for both the EA and the UK.31 Hence

the effective tariff charged by the EA and the UK for imports of services from the

RW is the weighted average of 0 on imports from non-EA EU Member States and

20% on those from the other countries, i.e. 17.3% for the EA and 17.8% for the

UK.32 Also EA and UK merchandise exports to the RW are charged the effective

protection rate, i.e. the MFN rate for the countries with whom no agreement

is in place and the preferred rate for those with an agreement; we again set the

preferred rate to zero. For the EU the effective tariff charged by the RW is 2.0%,

calculated as the average of trade weighted MFN tariffs (WTO et al., 2015) for

the top 35 countries of destination of exports, weighted by their export share; for

the UK it is 2.4%. We finally assume that the RW reciprocates the 20% tariff on

service imports from both the UK and the EA. Hence in the RW services imported

30Obviously imports from non-EA EU Member States are charged a 0 tariff.
31OECD (2016) assumes 20% as the ad-valorem equivalent tariff charged by the EU to the

UK in case of WTO regime: since this means that the UK is treated as a “third country” we
use the same tariff for RW service imports to the EU.

32The higher effective tariffs for the UK reflect the larger imports from the RW.
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are charged an effective tariff equal to 17.1% if they come from the EA and 18.4%

if they come from the UK.

In the MFN scenario we assume no trade agreement between the EA and the

UK: then all economies trade on MFN terms with each other (except for the EU

trading with the RW on the basis of the existing FTAs). We further assume that

the UK unilaterally adopts the EU tariff profile, hence the MFN tariff for goods’

imports from both the EU and the RW is set at 3.6% and that for services at 20%.

Hence tariffs are set at 20% for bilateral UK-EU services’ trade while tariffs on

goods are 3.2% for British imports to the EU (Hüttl and Merler, 2016) and 3.6%

for EU imports to the UK. Bilateral merchandise trade between the UK and the

RW would be charged 3.6% entering the UK borders and 3.7% entering the RW

borders and bilateral service trade will face a tariff equal to 20% in either region.33

All other tariffs are unchanged.

In the case of a bilateral trade agreement the UK and the EU would set pref-

erential tariffs (lower than the default MFN tariffs) on bilateral trade: in this case

we assume, following OECD (2016), that the tariffs would be symmetric and equal

to 0.3% for goods and 10% for services. Tariffs with the RW are lower than in the

MFN scenario because the EU countries not belonging to the EA are included in

the RW and apply the FTA tariffs: hence the tariff becomes 3.3% for UK goods’

exports and 3.1% for goods’ imports in the UK. For the same reason UK’s services’

imports from the RW will be charged an effective tariff equal to 18.9%, while UK

services in the UK will pay a tariff of 19.2%. All other tariffs are unchanged.

Finally, in the UK Open for trade scenario we assume that the UK charges

no tariffs on imports of goods and service from both the EA and the RW. All

other tariffs, i.e. those set by the EA and the RW on imports, are unchanged with

respect to the MFN scenario.

Table 8 summarizes tariff levels in the status quo and in the three scenarios.

33This is because tariffs for services’ imports will be equal to 20% across the board.
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Table 8: Tariffs
EU (status quo) MFN FTA OUK

EA UK RW EA UK RW EA UK RW EA UK RW

EA goods – 0.0 2.0 – 3.6 2.0 – 0.3 2.0 – 0.0 2.0
EA services – 0.0 17.1 – 20.0 17.1 – 10.0 17.1 – 0.0 17.1

UK goods 0.0 – 2.4 3.2 – 3.7 0.3 – 3.3 3.2 – 3.7
UK services 0.0 – 18.4 20.0 – 20.0 10.0 – 19.2 20.0 – 20.0

RW goods 1.9 2.4 – 1.9 3.6 – 1.9 3.1 – 1.9 0.0 –
RW services 17.3 17.8 – 17.3 20.0 – 17.3 18.9 – 17.3 0.0 –

Note: tariffs are in percentage points.
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B List of Countries

This appendix lists the country groupings used in the paper.

Euro Area (EA): Austria, Belgium, Cyprus, Estonia, Finland, France, Ger-

many, Greece, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands,

Portugal, Slovakia, Slovenia, Spain.

Rest of EU: Bulgaria, Croatia, Czech Republic, Denmark, Hungary, Poland,

Romania, Sweden.

Rest of World:34 Australia, Bulgaria, Brazil, Canada, Chile, China, Czech

Republic, Denmark, Croatia, Hungary, India, Indonesia, Japan, Mexico, Norway,

Poland, Romania, Russia, South Korea, Sweden, Turkey, Taiwan, USA, Rest of

the World

Countries with a FTA35 with the EU:36 Albania, Algeria, Andorra, An-

tigua and Barbuda, Bahamas, Barbados, Belize, Benin, Bosnia and Herzegovina,

Botswana, Burkina Faso, Cameroon, Cape Verde, Chile, Colombia, Costa Rica,

Dominica, Dominican Republic, Egypt, El Salvador, Faeroe Islands, FYR Mace-

donia, Gambia, Georgia, Ghana, Grenada, Guatemala, Guinea Bissau, Guinea,

Guyana, Haiti, Honduras, Iceland, Israel, Ivory Coast, Jamaica, Jordan, Kaza-

khstan, Kosovo, Lebanon, Lesotho, Liberia, Madagascar, Mali, Mauritania, Mauri-

tius, Mexico, Moldova, Montenegro, Morocco, Mozambique, Namibia, Nicaragua,

Niger, Nigeria, Norway, Palestine, Panama, Peru, Saint Christopher and Nevis,

Saint Lucia, Saint Vincent and the Grenadines, San Marino, Senegal, Serbia, Sey-

chelles, Sierra Leone, South Africa, South Korea, Suriname, Swaziland, Switzer-

land, Syria, Togo, Trinidad and Tobago, Tunisia, Turkey, Ukraine, Zimbabwe.

34We consider all the countries included in the WIOD database.
35We consider all the agreements in force (including those provisionally applied) on 30th

November 2016 and exclude those classified by the EU Commission as “Partnership and Coop-
eration Agreements” since they do not determine a reduction in tariffs.

36We include EFTA countries (Switzerland, Norway, Iceland and Lichtenstein) and non-EU
EU Customs Union countries (Turkey, Andorra and San Marino) in this list.
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