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POLICY DEBATES

The impact of the new Northern Ireland protocol: can Northern
Ireland enjoy the best of both worlds?
Geoffroy Duparc-Portiera and Gioele Figusb

ABSTRACT
From the 1 January 2021 the new Protocol on Northern Ireland (NI) regulates NI’s trade with the European Union (EU) and
Great Britain (GB). These rules imply divergence between trade arrangements in NI and GB creating an unprecedented
situation where trade frictions arise between two regions of the same country. In this paper we use a multi-sector
economic model to capture the impact that potential non-tariff barriers and tariffs will have on trade in NI. Simulation
results demonstrate that a weaker relation between GB and the EU will have a greater negative impact on the NI
economy. However, this may be reduced by the ability of NI firms to substitute intermediate inputs from GB for EU
imports.
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INTRODUCTION

The new Protocol on Ireland and Northern Ireland (NP
hereafter) initially agreed at the end of 2019, and sub-
sequently amended in January 2020, with the intention
of preventing a hard border between Ireland and Northern
Ireland (NI) became effective in January 2021. The NP
serves the main purposes of safeguarding the so-called
Good Friday Agreement and preserving economic stability
in both islands as well as the European Union (EU) single
market. It allows NI to be part of the UK custom territory
whilst maintaining alignment of the region with some EU
rules, to ensure that goods can freely circulate between the
two sides of the island.

Since the NP became effective, trade frictions between
GB and NI have gradually arisen causing some GB
businesses to reduce or entirely stop exporting to NI.
Increased paperwork costs, EU product requirement
checks on goods such as animal and dairy products, deliv-
ery delays due to insufficient border control infrastructure,
and political tensions have been associated with the intro-
duction of the NP. Despite these issues appearing to be of
fundamental relevance, there is limited economic literature
focused on the NP specifically. Many studies have tried to

estimate the macroeconomic and trade impacts of Brexit
on the UK and the EU. However, to the authors’ knowl-
edge, only three papers to date focus on estimating the
impact of Brexit in NI directly (Department for the Econ-
omy Northern Ireland (DfE), 2020; Fraser of Allander
Institute (FAI), 2019; Lawless, 2020). These papers
were all published before the UK–EU Trade and
Cooperation Agreement (TCA) was finalized, therefore
they do not fully reflect the implications of current trading
relationships between NI, GB and the EU. In fact,
although the new rules are expected to cause significant
trade frictions for NI trade with both GB and the EU
when compared with a no-Brexit scenario, they reduce sig-
nificantly the possibility that tariff barriers (TBs) are
imposed, provided that the goods traded meet rules of
origin.

Accordingly, in this paper we aim to fill the gap and
contribute to the policy and academic debate about the
economic implications of Brexit specifically in the NI
region of the UK by providing a new and updated analysis
in the light of the NP and the TCA. We focus specifically
on trade of goods and services, that is, we do not consider
any impacts of the new trading relations on worker
migration, labour productivity or foreign direct
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investment. In addition, we study NI in isolation. That is,
we simulate a set of NP and Brexit scenarios on NI only
without considering any spillover from GB. This is for
two reasons: first, in this way we are able to isolate the
impact of NI only and to disentangle NI idiosyncratic
effects; and second, the data that would allow us to carry
out a multi-region analysis of such spillover1 are not pub-
licly available at the moment.

While it is not possible to precisely predict the exact
impact that such a policy would have on trade and the
economy of NI, we are able to analyse a set of scenarios
that compare the state of the economy with and without
Brexit and the NP and observe the direction and magni-
tude of each of the new trading options. We focus on
two central channels of trade frictions caused by the NP
and the CTA, namely, tariffs and non-tariff barriers
(NTBs). ‘Tariffs are taxes levied on goods imported… as
they cross a geographical border’ (Scitovsky, 2018, p.
13420). ‘Non-tariff barriers (NTBs) refer to the wide
range of policy interventions other than border tariffs
that affect trade of goods, services and factors of pro-
duction’ (Beghin, 2018, p. 9650). These include ‘adminis-
trative costs, customs formalities, and checks of product of
origin’ (Mathieu, 2020, p. 10).

Against that background, this paper estimates the
macroeconomic and trade implications of the NTBs and
potential TBs introduced due to the NP and TCA on
NI. To estimate these, we develop and use a computable
general equilibrium (NICGE) model for NI.2 Given
that NI is expected to follow EU rules for goods, we
assume that a greater divergence between the UK and
the EU will be reflected in a greater divergence between
NI and GB. On this basis, we develop our central case
scenario where NTBs in trade of goods from GB to NI
are introduced. Goods between NI and the EU can circu-
late freely, but NTBs are present in the trade of services.
We call this scenario FTA. Second, we develop a scenario
where the impact of TBs is explored in addition to the
impact of the same NTBs from the first scenario. Accord-
ing to the TCA, zero-tariff and zero-quotas trade between
the UK and the EU apply only to goods that respect rules
of origin. This means that TBs are not entirely ruled out.
For instance, TBs may still apply to goods that cross the
North Sea and are at risk of being exported to the EU
and do not comply with rules of origin. This scenario,
called MFN, provides an indication of the additional
impact that the imposition of tariffs on import of goods
would have on the NI economy.

Using NICGE, three central conclusions are drawn.
First, trading under the new TCA would be less detrimen-
tal to NI’s economy than a no-deal scenario. The new
trading terms would lead to long-run NI gross domestic
product (GDP) being 2.6% below a no-Brexit scenario.
Second, due to larger trade barriers for goods imports
from GB, NI firms will substitute intermediate demand
for GB inputs with inputs from the rest of the world
(ROW) (including the EU) in both scenarios. Thus, the
ability of substituting GB intermediate inputs and goods
for the ROW/EU is crucial for the ability of NI to take

advantage of the special trading arrangement. However,
under no reasonable circumstances do we find that this
could lead to a full compensation of the loss of GDP
caused by the introduction of trade restrictions. Hence,
there appears to be no evidence that the NP allows NI
to enjoy ‘the best of both worlds’.3 Third, even in the
worst-case scenarios where tariffs are applied to the
majority of intermediate goods traded across the North
Sea, we expect that NTBs between GB and NI are still
responsible for around 80% of the impact on key macroe-
conomic variables such as GDP, consumption and
employment.

CONTEXT

The NP and the UK–EU Trade and Cooperation
Agreement (TCA)
Three fundamental legislations regulate trade between
GB, NI and the EU from January 2021. First, the
UK–EU TCA, which establishes, among other things,
the conditions under which the trade of goods between
the UK (including NI) and the EU can happen with no
tariff and no quotas. Second, the NP, which describes
trade rules that apply in NI from 1 January 2021. It
sets out rules to maintain the common travel area
between GB, NI and the Republic of Ireland (ROI),
include NI in all future UK trade agreements and
avoid a hard border between NI and the ROI (Institute
for Government (IFG), 2020a). Finally, the United
Kingdom Internal Market Act 2020, which allows NI
firms to have unfettered access to the GB market
(DfE, 2020).

According to the NP, in order to avoid a hard border in
Ireland, NI’s trade policy will no longer align with GB’s.
NI will continue to follow many of the EU’s customs
rules and remain part of the EU’s single market for
goods, whereas GB will no longer have access to it
(Department for Exiting the European Union, 2019a;
IFG, 2020a). Customs checks and rules of origin checks
are being introduced gradually for goods entering NI
from GB, whereas NI exports of goods to GB remain
unaffected (IFG, 2020a, 2020b).4 Thus, there will be
NTBs for imports of GB goods to NI, but not for export
of NI goods to GB. As NI will continue to apply the EU’s
customs rules for goods, trade in goods between NI and
the EU, as well as countries outside the EU, should remain
unaffected.

For services, NI’s rules and regulations will continue to
align with GB’s (Cabinet Office, 2020, p. 22). Hence, no
new barriers to service trade should exist between NI and
GB from 1 January 2021.

As post-Brexit EU and UK service rules and regu-
lations may diverge, NI service imports from and exports
to the EU may become more costly. Hence, NTBs will
emerge between NI and the EU for service trade. Tariffs
and NTBs may also change for service trade with countries
outside the EU. These are not discussed in detail given the
complexity and uncertainty surrounding the current and

2 Geoffroy Duparc-Portier and Gioele Figus

REGIONAL STUDIES



future potential trade deals between the UK and third
countries outside the EU.5

Tariffs
The NP states that no tariffs will be due for NI’s imports
of GB goods unless these are at risk of being moved to the
EU directly or ‘forming part of another good following
processing’ (Department for Exiting the European
Union, 2019b, p. 4). However, the TCA allows free-of-
tariffs and quotas goods trade on the condition that
firms can prove that the goods traded satisfy rules of origin
and that no ‘rebalancing’ measures are introduced (Ayele
et al., 2021). Thus, it is assumed that NI will pay most
favoured nation (MFN) tariffs on good imports from
GB transformed in NI and sold in the EU6 only in the
case where firms are unable to satisfy rules of origin or in
situations where ‘rebalancing’ measures are in place.

Importance of trade to NI
Given the emergence of tariffs and NTBs in both FTA
and MFN scenarios, it is important to consider the com-
position of trade in NI in order to gauge how exposed
NI’s economy is. This is described in Table 1. In terms
of goods purchases, 29.5% of NI’s total purchases came
from GB in 2018 (Northern Ireland Statistics and
Research Agency (NISRA), 2020a), and are now exposed
to new NTBs. For service trade, there were 6.8% of total
sales to and 5.7% of total purchases from the EU in
2018, and these are exposed to NTBs from 1 January
2021. As 76.9% of total purchases in NI are goods,
changes in NTBs with GB will likely have a much stronger
impact on NI’s economy (NISRA, 2020a).

LITERATURE REVIEW

There is an extensive literature on the impact of Brexit on
the UK economy produced both by academics and insti-
tutions. On the academic side, for instance, Ciuriak
et al. (2017), Dhingra et al. (2017) and Latorre et al.
(2019) estimate the impact of various Brexit scenarios on
the UK using computable general equilibrium (CGE)
models. On the institutional side, HM Treasury (2016),
Kierzenkowski et al. (2016) and the Office for Budget
Responsibility (OBR) (2018) also estimate the impact of
Brexit scenarios on the UK. The latter two provide in-
depth analysis of various impact channels and modelling
methods. All these papers expect that trading under
World Trade Organization (WTO) terms would be
more detrimental to the UK economy than less restrictive

trade deals such as a free-trade area and European Econ-
omic Area (EEA) membership, but both would have a
negative impact compared with a no-Brexit scenario.

However, only a small number of studies focus on the
case of NI, despite the crucial position that the region
faces. A study by the Fraser of Allander Institute (FAI)
(2019) estimates the impact of Brexit scenarios on NI in
isolation. As the FAI based its scenarios on the now
defunct NI backstop, the results are no longer directly
relevant for the current debate. Lawless (2020) looks at
the potential impacts of Brexit on the ROI and NI by
combining data on TBs and NTBs with trade data and
current findings in the literature. The author concludes
that given the high exposure of NI to trade with GB
and the ROI, a close alignment of the UK to EU rules
would minimize the negative impact from the trade
shock on both sides of Ireland. Finally, the Department
for the Economy of Northern Ireland (DfE) (2020)
assesses the direct implications of the NP in isolation
using a CGE model. In this analysis, they find that NI
GDP could contract between 3.5% and 1.7% depending
on the future trading agreement between the UK and
the EU. This analysis constitutes a good starting point,
but it has at least two main limitations. First, it considers
NI–GB trade frictions only, which means that potential
NTBs in trade of services between NI and the EU are
not considered. Second, this being a government report,
the methodology and underlining data are not discussed
in great detail. However, we believe that methodological
considerations are fundamental in building the foun-
dations for future analysis on post-Brexit trade. In
addition, all three papers mentioned were published
before the UK and EU TCA was published at the end
of December 2020, therefore they rely on a series of scen-
arios based on hypothetical types of post-Brexit agree-
ments rather than on the actual TCA.

With this paper we make three main contributions.
First, we contribute to the literature on the regional impacts
of Brexit by focusing on the case of NI, which is still rela-
tively unexplored to date. Second, we contribute to the
NI-specific literature by assessing the impact of the NP on
trade in NI in the context of the new EU and UK TCA.
Third, we provide an extensive discussion of key methodo-
logical decisions for our analysis, including the parametriza-
tion of our model, which could constitute a starting point for
future studies looking at the regional impacts of Brexit in
general and at the case of NI in particular.

Given the length limits of this paper, and the limited
availability of NI-specific data, the analysis here is limited

Table 1. Percentage of Northern Ireland sales and purchases of goods and services by destination, 2018.
Region European Union Rest of the world Great Britain Northern Ireland

Goods % Sales 11.2% 7.6% 14.0% 67.2%

% Purchases 13.6% 5.9% 29.5% 51.0%

Services % Sales 6.8% 4.5% 18.1% 70.6%

% Purchases 5.7% 2.8% 28.3% 62.3%

Source: NISRA (2020a).
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to the potential impact of Brexit on trade channels,
namely, tariffs and NTBs. However, future studies should
aim to capture the other effect channels discussed in the
literature, such as foreign direct investment, discussed
for the UK by Ortiz Valverde and Latorre (2020), HM
Treasury (2016) and Kierzenkowski et al. (2016),
migration and productivity (OBR, 2018), exchange rate,
fiscal and deregulation effects (Mathieu, 2020), which,
to the authors’ knowledge, have not been examined for
NI in isolation.

METHODOLOGY

This paper investigates the economic impact of changes to
NTBs and potential tariffs on NI’s economy created due to
the NP and the UK and EU TCA. To do this, four meth-
odological decisions were made. The first was to choose a
general modelling framework. The second was to choose
the model specification within this framework. The third
was to choose how to calibrate key parameters. The fourth
was to define appropriate NTBs and potential TBs for the
two main scenarios.

Framework
Overview
The results were computed by developing a computable
general equilibrium model for Northern Ireland
(NICGE). This is a dynamic discrete-time model. It is
calibrated using NI input–output (IO) accounts published
by NISRA (2020b). These are aggregated in the model to
identify three domestic transactor groups (NI households,
firms and government), two external transactor groups
(GB and the ROW (excluding GB)), and 18 sectors listed
in Table 2. The equations applied in NICGE7 are
reported in Appendix A in the supplemental data online.

Why CGE?
CGE is a modelling framework in which the behaviour of
all economic agents (e.g., households, firms and govern-
ment) and links between these agents are modelled simul-
taneously (Burfischer, 2011; Cardenete et al., 2017). This
differs from partial equilibrium models where markets are
modelled in isolation, as changes in one part of the econ-
omy spill over to other parts due to the highly intercon-
nected nature of CGE models (Cardenete et al., 2017).

The key advantage of using a CGE framework, as
opposed to a partial equilibrium framework, to evaluate
trade policy, is that spillover effects between different sec-
tors can be modelled (Latorre et al., 2019). This feature is
not captured in other popular macroeconomic models such
as dynamic stochastic general equilibrium (DSGE) models
which tend to target the analysis of short-term business
cycle fluctuations at an economy level (Scottish Govern-
ment, 2016). Thus, whereas partial equilibrium and
DSGEmodels only capture direct intra-temporal impacts,
CGE models capture both direct and indirect intra-tem-
poral impacts. For instance, in CGE models, a supply
shock in one sector not only impacts transactor groups
directly, as estimated in partial equilibrium models, but

also propagates itself through intermediate supply chan-
nels. If prices in one sector increase, perhaps due to a tariff
or NTBs, this will lead to increases in other sectors’ inter-
mediate input costs, thereby increasing production costs.
As reliance on intermediate supply from other sectors var-
ies across sectors, the increasing production costs will be
heterogenous across sectors. Overall, increased production
costs will lead to reduced production and increasing prices
in other sectors. The increasing prices will impact both
domestic and foreign final demand. The initial shock
amplifies itself over time and propagates itself through
intermediate supply channels. Thus, using a CGE
model, both direct and indirect impacts of a shock on
transactor groups are captured.

Modelling sectors separately also allows CGE models
to identify heterogeneity in policy impacts across sectors.
For instance, if different sectors are subject to tariffs and
NTBs of varying magnitudes, CGE models would capture
this.

Model specification
Due to the large number of equations used in CGE
models, these will not all be described here.8 Instead, the
key specification decisions are documented. The key spe-
cification decisions for NICGE are the choice of the gen-
eral form of the production function, the choice of the
household’s utility function and the labour market.9

Production
Production activities in NI’s economy are modelled by
defining representative firms in each of the 18 sectors.
These firms are assumed to produce a single output,

Table 2. Sectors included in the computable general
equilibrium (NICGE) model for Northern Ireland.
Sector ID Description

AFF Agriculture, forestry and fishing

OTP Other primary

FAD Food and drink

TLW Textile, leather, wood, paper and printing

CEP Chemicals and pharmaceutical

RCG Rubber, cement, glass and metals

ELM Electrical manufacturing

MOM Mechanical and other manufacturing

ETD Energy

GDS Food and accommodation services

WSW Water, sewerage and waste

CON Construction – buildings

WRT Wholesale, retail, transport

IAC Information and communication

FIN Financial services, insurance and services

RES Real estate, professional activities and R&D

PUB Public administration, education and health

OTS Other services

Source: Authors’ own aggregation of NISRA (2020b).
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used as a proxy for the range of outputs produced in their
sector. In the baseline this corresponds to the output
identified in the IO accounts. To model optimal pro-
duction in each sector, a multilevel constant elasticity of
substitution (CES) structure is defined as displayed in
Figure 1.

At the two lower levels, the inputs of production are
labour, capital and intermediate inputs of different regions
(Lecca et al., 2013). At the top level of the production
structure, gross output is defined as a function of value
added and intermediate inputs.10 The optimal combi-
nation of value added and intermediate inputs is the sol-
ution of the first order condition of profit maximization
(see equation A2 in the supplemental data online). Value
added is defined using a CES function where the inputs
are capital and labour.

The demand for capital and labour is the result of the
first order condition of profit maximization (see equations
A3–A5 in the supplemental data online). The ease with
which capital and labour may be substituted following a
change in relative prices is determined by sector-specific
elasticities of substitution as discussed in the section
entitled ‘Elasticities’. Similarly, intermediate inputs are
aggregated by region (NI, GB, ROW) using a CES
Armington structure.11 Under the Armington assump-
tion, local intermediate inputs and foreign inputs are
imperfect substitutes (Armington, 1969). The demand
for intermediate inputs at both levels of the CES Arming-
ton structure is the solution of a cost minimization pro-
blem (see equations A9–A12 online).

The main distinction between production processes in
each sector is defined through three sets of CES par-
ameters: the elasticity of substitution between capital and
labour (sk); the elasticity of substitution between inter-
mediate inputs and value added (sZ); and the Armington
elasticity of substitution between NI and GB inputs

(sNIGB
A ) and that between UK and ROW inputs

(sUKROW
A ). The term sk defines the level of substitutability

between the factors of production; sZ defines the level of
substitutability between intermediate inputs and value
added; and sNIGB

A and sUKROW
A define the level of substi-

tutability between NI and GB inputs and UK and ROW
inputs, respectively.

Households
In NICGE, a representative forward-looking household is
defined. The household consumes final outputs from the
18 sectors domestically, from GB and the ROW. The
household maximizes its utility of consumption both
inter- and intra-temporally subject to its budget con-
straint. The optimal intertemporal consumption path is
defined by the Euler equation (see equation A51 in the
supplemental data online).

The intra-temporal decisions are summarized in
Figure 2.

Intra-temporally, the household consumes a constant
share in each sector. This simplifying assumption is
made, as the focus is on the trade-off between domestic
and foreign consumption. Domestic and foreign con-
sumption are imperfect substitutes (Armington assump-
tion). Hence, the household intra-temporally optimizes
by maximizing the utility of consumption at each level of
the CES utility function, subject to the level of substitut-
ability between domestic and foreign consumption
(sNIGB

A , sUKROW
A ). The intra-temporal optimality con-

ditions are presented in equations A52–A56 in the sup-
plemental data online.

The labour market
In the labour market, the real wage is determined using a
conventional wage curve where the real take home wage is
inversely related to the unemployment rate (see equation

Figure 1. Constant elasticity of substitution (CES) production function structure.
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A74 in the supplemental data online). This reflects a situ-
ation where workers’ bargaining power is stronger when
the rate of unemployment is low and it is supported by
empirical estimations (Blanchflower & Oswald, 2005).
The working population is fixed with an initial pool of
unemployed workers corresponding to the unemployment
rate in NI for the calibration year (see equation A81
online).12

Calibration
Social accounting matrix (SAM)
The structural parameters13 in the model are defined by
the SAM. The SAM for 2016 is based on the 2016 IO
tables for NI (NISRA, 2020b). It defines all monetary
flows in NI, between sectors, households, government
and external transactors, GB and the ROW. The base
year represents a benchmark against which counterfactual
simulations are compared.

Elasticities
To define production activities, four sets of elasticities are
used: sk, sZ, sNIGB

A and sUKROW
A . It must be noted that,

to the authors’ knowledge, no data are accessible for NI-
specific elasticities. Thus, where available, UK specific
estimates are used.14

The elasticity of substitution between capital and
labour, sk, is critical in defining production processes
across sectors; however, there is little agreement in the lit-
erature on precise values of the parameter across different
countries let alone sectors (Knoblach & Stöckl, 2020). To
obtain sk by sector, two sources are used. Smith (2008)
provides an estimate of aggregate sk in the UK using
the Bank of England’s Industrial data set (1969–2000).
Young (2013) estimates 35 sector-specific sk’s for the
United States using a non-normalized generalized method
of moments (GMM) method (1960–2005, KLEM Data-
base). Hence, Young’s sector-specific sk’s are mapped
onto the 18 sectors of NICGE and normalized such that
their weighted average (weighted by sector size) is 0.4,
Smith’s (2008) aggregated UK-specific estimate.15 The
mapped elasticity parameters are defined in Table 3.16

The set of Armington elasticities of substitution
(sA) between NI and GB and UK and ROW inter-
mediate inputs are initially set to the same values.
This implies that the substitutability between the
three inputs is the same.17 To obtain sector-specific
sA’s two sources are used. First, Aspalter’s (2016)
UK-specific sA’s estimated using a two-step GMM
method for 1995–2012 Eurostat COMEXT data are
mapped onto six NICGE sectors. Global Trade Analy-
sis Project (GTAP) model estimates of sA are mapped
onto the remaining sectors (Hertel & van der Mens-
brugghe, 2019). The elasticity of substitution between
intermediate inputs and value added (sZ) is set to 0.3
for all sectors (Harris, 1989).

Figure 2. Constant elasticity of substitution (CES) utility function structure.

Table 3. Elasticities by sector.
Sector ID sk sNIGB

A sUKROW
A sZ

AFF 0.4 3.0 3.0 0.3

OTP 0.5 4.1 4.1 0.3

FAD 0.3 1.9 1.9 0.3

TLW 0.5 1.7 1.7 0.3

CEP 0.3 1.5 1.5 0.3

RCG 0.4 1.3 1.3 0.3

ELM 0.4 2.0 2.0 0.3

MOM 0.6 1.4 1.4 0.3

ETD 0.5 2.6 2.6 0.3

GDS 0.4 1.9 1.9 0.3

WSW 0.5 2.8 2.8 0.3

CON 0.3 1.9 1.9 0.3

WRT 0.3 1.9 1.9 0.3

IAC 0.3 1.9 1.9 0.3

FIN 0.7 1.9 1.9 0.3

RES 0.7 1.9 1.9 0.3

PUB 0.3 1.9 1.9 0.3

OTS 0.4 1.9 1.9 0.3

Note: For sector IDs, see Table 2.
Sources: Authors’ mapping of Aspalter (2016); Harris (1989); Hertel and
van der Mensbrugghe (2019); Smith (2008); and Young (2013).
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Scenarios
According to the current regulations, it is expected that
NTBs will be introduced between the UK and the EU, for:

. goods imports from GB;

. service imports from the EU; and

. service exports to the EU.

However, as discussed in the context section, if the two
following conditions coexist, TBs will be imposed on
goods imported from GB to NI: (1) firms cannot prove
that the goods traded satisfy rules of origin and/or no
‘rebalancing’ measures are introduced; and (2) goods
imported from GB to NI are at risk of being moved to
the EU directly or following processing.

To reflect this, we consider two scenarios. Scenario 1
(FTA) analyses the impact that the introduction of the
aforementioned NTBs will have on the economy of NI.
Given the uncertainty around the size of NTBs, sensitivity
is conducted around a central value to consider the impli-
cation of higher or lower NTBs. Scenario 2 (MFN) ana-
lyses the impact of TBs in goods imported from GB to
NI in addition to the same NTBs as in scenario
1. Given that we have no indication of the degree with
which firms will be able to comply with rules of origin
or of the likelihood of the introduction of rebalancing
measures, we analyse a worst-case scenario where all
goods at risk of being moved to the EU are subject to
tariffs.

To estimate NTBs and tariff rates in both scenarios,
equations (1–3) are used:

tGB
j,s = tGB

j,s p(Good|GB, import, j) (1)

tROW
j,x,s =tEUj,x,sp(Service|ROW, x, j)p(EU|ROW,Service, x, j)

(2)

TGB
j,s = uGB

j,s p(Good|GB, import, j)

p(EU|ROW, Good, export, j)
(3)

where j is the sector; s is the MFN or FTA scenario; x is
the imports or exports; tGB

j,s is the percentage equivalent
NTB for imports from GB in sector j and scenario s;
tGB
j,s is the percentage equivalent NTB for imports of GB
goods in sector j and scenario s; tROW

j,x,s is the percentage
equivalent NTB for ROW x in sector j and scenario s;
tEUj,x,s is the percentage equivalent NTB for x of services
to/from the EU in sector j and scenario s; TGB

j,s is the per-
centage equivalent tariff rate for intermediate inputs from
GB in sector j and scenario s; uGB

j,s is the percentage equiv-
alent tariff rate for GB exports to the EU in sector j and
scenario s; p(Good|GB, import, j) is the probability that
an import from GB is a good in sector j and scenario s;
p(Service|ROW, x, j) is the probability that x to/from
the ROW are services in sector j and scenario s;
p(EU|ROW, Service, x, j) is the probability that service
x to/from the ROW are from the EU in sector j and scen-
ario s; and p(EU|ROW, Good, export, j) is the

probability of exporting a good to the EU given exporting
to the ROW in sector j and scenario s.

Equation (1) estimates the NTB for imports from GB
in each scenario. Equation (2) estimates the ROW NTB
for imports and exports; note that these do not necessarily
correspond to the same value. These are the NTB for
imports from the ROW and that for exports to the
ROW. Equation (3) measures the tariffs for GB inter-
mediate goods used in the final production of goods
exported to the EU in the MFN scenario.

The tariff and NTB rates used in equations (1–3) to
calibrate the scenarios are defined in Table 4, and the
probabilities are defined in Table 5. Tariff rates are defined
using OBR (2018). NTBs are defined using HMGovern-
ment (2018). Two different sources were used as the OBR
provided a detailed sectoral disaggregation for tariffs not
presented in HM Government (2018). HM Govern-
ment’s (2018) NTB rates were used as these were specific
to goods and services, thus could be mapped onto the NI
sectors more accurately. These values were also used by the
DfE (2020). However, it should be noted that there is
uncertainty about the size of NTBs.18 Since the pro-
portion of imports and exports of goods and services in
each sector differs between NI and the UK, this allows
the data to be better adapted to NI than by using a UK sec-
tor-specific estimate. No NI specific data were available to
estimate the probability of an import or export being a
good/service. Hence, total sales data for 2016 published
by the NISRA (2018) were used to approximate the pro-
portion of goods and services in imports and exports by
trade region. Office for National Statistics (ONS) data
for 2017 were used to define p(EU|ROW, Service,

Table 4. Percentage tariff and non-tariff barrier (NTB) rates by
sector and scenario.
Sector ( j) tGBj,s tEUj,x,s uGBj,FTA uGBj,MFN

AFF 8.0% 9.0% 0.0% 5.6%

OTP 8.0% 9.0% 0.0% 0.0%

FAD 8.0% 9.0% 0.0% 5.0%

TLW 8.0% 9.0% 0.0% 4.3%

CEP 8.0% 9.0% 0.0% 2.2%

RCG 8.0% 9.0% 0.0% 3.5%

ELM 8.0% 9.0% 0.0% 1.6%

MOM 8.0% 9.0% 0.0% 4.5%

ETD 8.0% 9.0% 0.0% 1.7%

GDS 8.0% 9.0% 0.0% 3.3%

WSW 8.0% 9.0% 0.0% 3.3%

CON 8.0% 9.0% 0.0% 3.3%

WRT 8.0% 9.0% 0.0% 3.3%

IAC 8.0% 9.0% 0.0% 3.3%

FIN 8.0% 9.0% 0.0% 3.3%

RES 8.0% 9.0% 0.0% 3.3%

PUB 8.0% 9.0% 0.0% 3.3%

OTS 8.0% 9.0% 0.0% 3.3%

Note: For sector IDs, see Table 2.
Sources: Authors’ mapping of OBR (2018); and HMG (2018).
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Table 5. Probabilities associated with equations (1–3).

Sector ( j) p(Good|GB, import, j) p(Service|ROW, x, j) p(EU|ROW, Service, import, j) p(EU|ROW, Service, export, j) p(EU|ROW, Good, export, j)

AFF 65.5% 34.5% 59.1% 98.5% 90.9%

OTP 84.7% 15.3% 59.1% 98.5% 90.0%

FAD 96.4% 3.6% 71.6% 53.2% 56.8%

TLW 96.4% 3.6% 71.6% 53.2% 84.0%

CEP 96.4% 3.6% 71.6% 53.2% 99.2%

RCG 96.4% 3.6% 71.6% 53.2% 39.2%

ELM 96.4% 3.6% 71.6% 53.2% 58.7%

MOM 96.4% 3.6% 71.6% 53.2% 58.7%

ETD 92.0% 8.0% 73.2% 59.9% 99.9%

GDS 73.7% 26.3% 85.9% 78.7% 99.9%

WSW 38.3% 61.7% 73.2% 59.9% 99.9%

CON 30.3% 69.7% 83.8% 96.8% 99.9%

WRT 96.4% 3.6% 84.3% 41.0% 99.9%

IAC 8.5% 91.5% 38.7% 29.3% 99.9%

FIN 6.0% 94.0% 66.2% 41.3% 99.9%

RES 12.3% 87.7% 86.9% 58.3% 99.9%

PUB 14.1% 85.9% 51.2% 76.7% 99.9%

OTS 11.9% 88.1% 73.2% 59.9% 99.9%

Note: For sector IDs, see Table 2.
Sources: Authors’ mapping of NISRA (2018), ONS (2019, 2020) and HMRC (2020).
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import, j) and p(EU|ROW, Service, export, j) (ONS,
2019, 2020). As some sector estimates of these proportions
in NI were not publicly available, an expected value
method was used to estimate the missing values.19 Finally,
p(EU|ROW, Good, export, j) was estimated using
HMRC (2020) data. Tables C4–C8 in Appendix C in
the supplemental data online present the raw data used
and the mapping completed.

RESULTS

NTBs and MFN tariffs
In the FTA and MFN scenarios, the shift in trade policy
enters the NI economy through NTBs for imports of
GB goods, imports of EU services and exports of EU ser-
vices. In the MFN simulation, an additional TB exists for
intermediate goods imports from GB which are used in
final production of EU goods exports. Thus, in NICGE,
the price of imports from GB and the ROW and cost of
exports to the ROW increase in both scenarios, as dis-
played in Table 6.

Macroeconomic impact in the FTA scenario
Table 7 presents long-run impacts on key macroeconomic
indicators in the FTA scenario. The increased costs20 of
imports from GB and the ROW and costs of exports to

the ROW reduce NI households’ purchasing power for
GB and ROW imports and increase production and
sales costs for NI firms, resulting in a reduction in output.

With lower output, NI firms need to hire fewer
workers. Thus, employment falls by 1.2% and the real
wages falls by 3.9% due to the reduction in workers’ bar-
gaining power. Reduced employment and wages decrease
NI households’ budget. NI households’ income is further
reduced by decreases in dividend income and reduced pur-
chasing power due to increasing prices in most sectors.
Dividend income decreases due to the reduction in NI
firms’ output and increase in production and sales costs
in addition to a reduction in investment of 3.3%. NI
households respond to the decrease in their income by
reducing their consumption by 2.5%.

Increased output prices in most sectors decrease com-
petitiveness of NI firms in international markets. It should
be noted that the fall in nominal wage driven by the
reduced labour demand partly dampens the increase in
output prices caused by the higher trade costs. However,
the rise in trade costs dominates the reduced labour cost
so that overall output prices increase and competitiveness
is still negatively impacted. This leads to a reduction in
exports of 7.4%, which is partly due to the frictions in
trade of services between NI and the EU and partly
induced by the increased output prices. Overall, NI
GDP falls by 2.6%. Note that the fall in investment
reduces capital stocks so that the price of capital increases,
relative to the nominal wage. Thus, firms substitute labour
for capital and this is reflected in a fall in employment that
is smaller than that in GDP.

Exports to GB decrease by 6.1% due to the increased
output prices in NI. ROW exports decrease by a greater
proportion (−8.6%) reflecting both the increase in output
prices and the additional costs (NTBs) in the trade of ser-
vices with the EU. As the price of GB imports increases by
more than that of ROW imports, both firms and house-
holds respond by substituting a proportion of GB imports
with ROW imports. For firms, this is displayed in Table 7,
where intermediate import demand of GB inputs
decreases by 5.9%, whereas that for ROW intermediate
imports increases by 0.5%.

Macroeconomic impacts in the MFN scenario
Recall that the MFN scenario differs from the FTA scen-
ario only for the presence of tariffs on goods imported
from GB to NI that are at risk of being exported to the
EU. A greater negative impact can be observed in all the
indicators reported in Table 8 due to the introduction of
additional frictions in trade. However, the marginal
impact of tariffs is relatively small. This is because tariffs
are relatively low when compared with NTBs, as can be
seen in Table 4, and only apply to goods that are at risk
of being moved to the EU. It is worth reiterating that
this should be seen as a worst-case scenario where tariffs
are applied to all goods at risk of being exported to the
EU, therefore the impact of tariffs is likely to be even
smaller in reality.

Table 6. Percentage tariff and non-tariff barrier (NTB) rates
for rest of the world imports and exports and Great Britain
imports, by scenario.

NTBs
Most favoured

nation (MFN) tariff

Sector
( j) tROWimports tROWexports tGBimports TGBimports

AFF 1.8% 3.1% 5.2% 3.6%

OTP 0.8% 1.4% 6.8% 0.0%

FAD 0.2% 0.2% 7.7% 2.6%

TLW 0.2% 0.2% 7.7% 2.2%

CEP 0.2% 0.2% 7.7% 1.1%

RCG 0.2% 0.2% 7.7% 1.8%

ELM 0.2% 0.2% 7.7% 0.8%

MOM 0.2% 0.2% 7.7% 2.3%

ETD 0.5% 0.4% 7.4% 0.9%

GDS 2.0% 1.9% 5.9% 1.9%

WSW 4.1% 3.3% 3.1% 0.8%

CON 5.3% 6.1% 2.4% 1.0%

WRT 0.3% 0.1% 7.7% 1.3%

IAC 3.2% 2.4% 0.7% 0.1%

FIN 5.6% 3.5% 0.5% 0.1%

RES 6.9% 4.6% 1.0% 0.2%

PUB 4.0% 5.9% 1.1% 0.4%

OTS 5.8% 4.7% 1.0% 0.2%

Note: A capital ‘T’ denotes tariff barriers for intermediates, whereas a
small ‘t’ denotes NTBs. For sector IDs, see Table 2.
Source: Authors’ calculations using equations (1–3).

The impact of the new Northern Ireland protocol: can Northern Ireland enjoy the best of both worlds? 9

REGIONAL STUDIES



Identifying the source of the impact in the FTA
scenario
Table 9 presents the results of simulations where NTBs
were only applied for trade to and from GB or to and
from the ROW for the FTA scenario. These are used to
determine what proportion of the economic impacts can
be attributed to trade barriers for GB trade and ROW
trade, respectively.21 In the FTA scenario, approximately
82% of the economic impact on key macroeconomic vari-
ables can be attributed to NTBs on imports from GB.

The expectation that larger trade barriers inUK–EUtrade
are associatedwith larger reductions inGDP for theNI econ-
omy is consistent with the results of the FAI (2019) and DfE
(2020) that use a similar modelling approach. However, the
impacts may appear smaller than those found in other CGE
studies of the trade barrier impacts of Brexit scenarios on
the UK (Ciuriak et al., 2017; Dhingra et al., 2017; Latorre
et al., 2019; Ortiz Valverde&Latorre, 2020). This is because
in this paper we consider NI in isolation, therefore eventual
negative spillovers from GB are not considered.

DISCUSSION

Sectoral results
The macroeconomic results can be decomposed at the sec-
toral level to see what industries are expected to be more
impacted. Figure 3 reports percentage changes in gross
value added (GVA) for 18 aggregated industries. The
most impacted sectors are agriculture, forestry and fishing,
other primary and food and drink, followed by electrical

and other manufacturing. These are export-intensive sec-
tors, or sectors that rely on import of intermediate inputs
from GB. Sectors with limited exposure to international
trade, such as public administration, health and defence,
are only marginally impacted. Interestingly, food and
accommodation services expand marginally due to the
reduction in the cost of domestic inputs including labour.22

Substitution effect between GB and ROW
intermediate imports
The large NTBs for intermediate goods entering NI from
GB are found to cause a substitution effect in NI firms’
intermediate import sourcing decisions in both scenarios.
As goods imported from GB become relatively more
expensive than those from the ROW (including the
EU), NI firms respond by reducing their demand for
GB goods and increasing their demand for ROW goods.
At the same time, the price of service imports from the
EU increases relative to that for GB service imports
which are not directly affected by the NP. This leads to
a substitution effect in favour of GB services. However,
since over 80% of imports in NI are goods, the substitution
effect for goods has a bigger impact than the substitution
effect for services (NISRA, 2020a). This means that the
overall demand for intermediate inputs from GB by NI
firms decreases, whereas that from the ROW increases,23

which suggests that the NP is likely to alter supply chains.
Over time, this may reduce the dependence of NI firms on
intermediate imports of goods from GB and increase

Table 8. Long-term economic impact on key macroeconomic indicators in the MFN scenario.

GDP CPI Consumption Real wage

−3.0% 2.8% −2.9% −4.4%

Employment Investment Imports Exports

−1.8% −5.0% −6.7% −11.2%

Exports Intermediate imports

Great Britain Rest of the world Great Britain Rest of the world

−7.6% −10.0% −7.2% −1.2%
Note: Results from simulations. CPI, consumer price index; and GDP, gross domestic product.

Table 7. Long-term economic impact on key macroeconomic indicators in the FTA scenario.
GDP CPI Consumption Real wage

−2.6% 2.3% −2.5% −3.9%

Employment Investment Imports Exports

−1.2% −3.3% −4.4% −7.4%

Exports Intermediate imports

Great Britain Rest of the world Great Britain Rest of the world

−6.1% −8.6% −5.9% 0.5%

Note: Results from simulations. CPI, consumer price index; and GDP, gross domestic product.
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integration into the EU goods market and goods markets
from the ROW.

To test whether greater substitutability between GB
and ROW (including EU) intermediate inputs could
help to mitigate the negative impact of NTBs in the
FTA scenario,24 a set of simulations was run where
sNIGB
A was increased taking additive increments of 1,

from +1 to +9, whilst sUKROW
A remained unchanged.

The results from this sensitivity exercise are presented
in Table 10. As expected, greater substitutability between
GB and ROW intermediate inputs reduces the negative
impacts of NI GDP as GB intermediates are substituted
with less costly ROW intermediate. However, it appears
that the marginal positive impact onGDP gradually reduces
as elasticity values become larger. In addition, simulations
demonstrate that the negative economic impact does not
disappear under any reasonable elasticity value. This is
because NTBs in trade of services between NI and the

EU are still present and cause a reduction in export com-
pared with the pre-Brexit period. This result contradicts
the view that current arrangements in NI allow the region
to enjoy the ‘best of both worlds’. However, the increased
substitutability does mitigate the negative impact substan-
tially, with GDP being up to 1.1 percentage points higher
when the elasticity is increased by 9 points.

NTBs for GB imports driving the results
Table 9 shows that over 80% of the impacts on key macro-
economic variables in NI are due to NTBs on GB imports
in both scenarios. This suggests that the costs of the NP
will be mainly driven by trade frictions with GB. However,
there is clearly uncertainty about the magnitude of NTBs.
The UK government will have an incentive to do every-
thing in its power to reduce the extent to which disruptive
checks are performed on the Irish Sea, for example, via the
adoption of new technologies. On the other hand, a

Table 9. Source of impact in the FTA scenario.
Gross domestic
product (GDP) Consumption Exports Imports

Real
wage Employment Investment

Total −2.6% −2.5% −7.4% −4.4% −3.9% −1.2% −3.3%
Great Britain −2.1% −2.0% −6.1% −3.6% −3.2% −0.9% −2.8%
Rest of the world −0.4% −0.5% −1.3% −0.9% −0.7% −0.2% −0.6%
Great Britain/total 82.1% 80.3% 82.1% 81.0% 83.0% 80.1% 83.0%

Note: Calculations based on simulation results.
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Figure 3. Percentage change in long run value added in the FTA scenario.
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greater divergence of regulations between the EU and the
UK may lead to even larger NTBs.

Toaccount for this,weconsideroptimistic andpessimistic
FTA scenarioswhere theNTBs for goods and services are set
to 5% and 3% and 11% and 14%, respectively, following the
upper and lower estimates in HMG (2018). As expected, in
the optimistic scenario GDP falls by 1.5%, whereas in the
pessimistic scenario the reduction in GDP is 3.5%.25

CONCLUSIONS

The aim of this paper was to investigate the implications on
NI’s economy of the NTBs and potential tariffs introduced
due to the NP, especially in the light of the newUK andEU
TCA which is not considered in previous studies. To do
this, a bespoke NICGE model was developed and used to
estimate the impact of the tariffs and NTBs between NI,
GB and the ROW which would be introduced.

Four central policy conclusions were drawn. First, GDP
is expected to fall by 2.6% under the FTA scenario. This
would increase up to 3% if tariffs are imposed on all goods
at risk of being moved in the EU. Note that these refer to
the impacts onNI in isolation and do not account for poten-
tial spillover from GB. Sectors that have a greater exposure
to international trade or that rely on intermediate inputs
produced in GB, such as agriculture and food, primary
and manufacturing, are expected to contract by a greater
proportion than services or industries with a largely domestic
supply chain. Second,NTBs inGB toNI trade drive around
80% of the negative impact on the NI economy, indicating
that efforts to reduce GB to NI frictions are likely to be cru-
cial to limit the negative impact of Brexit in NI. The results
from this paper suggest that these efforts could be targeted to
those sectors that are likely to experience the greatest econ-
omic contraction. In this framework, policymakers could
seek to negotiate sector-specific bilateral agreements with
the aim to reduce the need for checks. In addition, they
could devise policy instruments that increase the provision
of technical support especially to small and medium-sized
firms and/or that stimulate the development and adoption
of technologies that facilitate paperwork and reduce the
costs for firms. Third, firms substitute GB for ROW

(including EU) import of intermediates. When the substi-
tutability between GB and ROW import is increased, the
negative impact onGDP is significantly reduced. This indi-
cates that a greater integration ofNIwithEUmarkets can be
beneficial for the NI economy.Moreover, this demonstrates
howNI could take advantage of the special arrangements in
the NP and open goods markets to EU partners in order to
minimize costs of production and therefore reduce the nega-
tive impacts arising from the imposition of trade barriers.
Fourth, under no scenario do we find that the NI economy
improves compared with a no-Brexit scenario.

This study can be extended in future to consider spil-
lover effects from GB using an interregional model of
NI and GB should the data for it become available. Fur-
thermore, future studies should focus on the implications
of the NP and TCA on other propagation channels such
as foreign direct investment, labour productivity and
migration.
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6 −1.5% −7.2% 3.9%

7 −1.4% −7.4% 4.4%
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Note: Calculations based on simulations results.
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NOTES

1. For a complete interregional analysis, we would need a
two-regions NI and rest of the UK input–output table that
reports full trade links between industries in the two
regions such as that used by Figus et al. (2018) for the
case of Scotland.
2. This is comparably similar to that used by the FAI
(2019).
3. The expression ‘the best of both worlds’ was initially
introduced by HM Government (2016). In the forefront
of this policy paper, former PrimeMinister David Cameron
explained how the special status of the UK in the EU ‘gives
[the country] the best of both worlds’ (p. 5). Subsequently,
the expression was used by Cabinet Office Minister
Michael Gove in reference to the Northern Ireland Protocol
during an interview for ITV (2020).
4. This is currently the UK government’s policy stance; it
is unknown whether this will be the case in practice in the
future.
5. See Appendix B1 in the supplemental data online for
further discussion.
6. This may not be the case in practice as tracing the
source of intermediate inputs will be very costly and due
to inefficiencies in identifying at-risk goods.
7. The NICGE is solved using a system of non-linear
equations using the software package GAMS.
8. See Lecca et al. (2013, 2014) for a more methodologi-
cal discussion.
9. For other specification decisions, see Appendix B2 in
the supplemental data online.
10. See Appendix A in the supplemental data online for
the full mathematical presentation of the model.
11. This structure has two levels: one between NI and
GB and the other between the UK and the ROW.
12. Other labour market closures are available as options
for the model and are used as sensitivity checks, as indi-
cated, for instance, in note 22 below.
13. Parameters not discussed in the main text are defined
in Appendix B4 in the supplemental data online.
14. A sensitivity analysis was completed to test the con-
sistency of the results using different elasticities.
15. This choice had little impact on the result; see
Appendix B3 in the supplemental data online.
16. All data used for elasticity mapping are available in
Tables C1–C3 in the supplemental data online; Table
C8 online defines how categories are mapped.
17. As this is a strong assumption, sensitivity checks are
completed later.
18. See the section ‘NTBs for GB imports driving the
results’.
19. See Appendix D in the supplemental data online.
20. When words such as ‘fall’ and ‘reduction’ are used,
this is relative to the baseline of no Brexit.

21. The difference between the combined impact of tar-
iffs and NTBs and the sum of the isolated impacts is very
small and thus not presented.
22. Appendix E2 in the supplemental data online tests
the sensitivity of this result to the assumed labour market
closure and finds that if wages do not adjust downward this
small expansion disappears.
23. Sensitivity checks are completed to determine how
sensitive this result is to the relative size of the Armington
elasticities of substitution between NI–GB and UK–ROW,
respectively. Sensitivity checks were also performed on the
elasticity of substitution between capital and labour (see
Appendix E1 in the supplemental data online).
24. Results for the MFN are comparatively similar and
therefore not reported here for the sake of brevity.
25. A full set of results is reported in Appendix E3 in the
supplemental data online. The results are qualitatively
similar to the FTA scenario, but different in magnitude.
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