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Abstract

The decline in international trade following the financial crisis
suggests a shift in globalisation and a transformation of the in-
ternational economic order. Protectionist trade policies have
gained prominence as certain major economies increasingly im-
plement tariffs to safeguard domestic industries and promote
import substitution. This paper utilizes the National Institute
of Economic and Social Research’s Global Econometric Model
(NiGEM) and the ESRI’s macro-econometric model (COSMO)
to explore the implications of de-globalisation and protection-
ist trade policies for the Irish economy. Given Ireland’s small,
open economy, it faces greater risks from protectionist shocks
compared to larger, diversified economies. The paper exam-
ines various protectionist shocks, revealing that both tariff and
non-tariff measures could significantly impact the Irish economy,
particularly the traded sector. The resulting economic shifts
may adversely affect the labour market, consumption, and pub-
lic finances, with potential declines in personal, indirect, and
corporation tax receipts.
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Non-Technical Summary

In this paper, we use scenario analysis to assess the macroeconomic impact of deglobalisation
and protectionist policies on the Irish economy. We carry out this analysis using NiGEM, a
global economic model developed by the National Institute of Economic and Social Research
(NIESR), which is linked to the ESRI’s model of the Irish economy, COSMO. Given the
uncertainty around protectionist policies, we consider both unilateral tariffs, where the US
imposes tariffs on the rest of the world and the EU without a response, and bilateral tariffs,
where the rest of the world and the EU responds with reciprocal or ‘tit-for-tat’ tariffs. In
addition, we also examine the potential impact of non-tariff barriers imposed by the US on
the rest of the world. This would include measures such as changes in US regulatory re-
quirements which would restrict market access opportunities for Irish and global exporters.

The results presented in this paper show that the imposition of a 10% tariff by the US
on imports from the rest of the world would have a significant negative impact on the Irish
macroeconomy. The model simulations presented show that this unilateral protectionist pol-
icy could potentially cause Gross Domestic Product (GDP) and Modified Domestic Demand
(MDD) to fall by as much as 2.5% and 1.3% below the no tariff baseline. The decline in
GDP and MDD could be as much as 3.2% and 1.7% below the baseline respectively in the
event of a 10% bilateral, or ‘tit-for-tat’, scenario. The paper also presents results of a scenario
where both a 25% unilateral and bilateral tariff between the US and the EU is imposed. The
results show that the impact to the Irish economy of these 25% US-EU tariffs are broadly
similar to those of the 10% US-rest of the world tariffs, although the negative impact is
marginally greater in the US-EU case with GDP and MDD falling from the baseline by as
much as 3.7% and 1.8% in the bilateral tariff scenario. Finally, the paper shows that a
10% increase in non-tariff barriers from the US to the rest of the world would also have a
significant negative impact on the Irish economy, with MDD falling by as much as 3.1% and
1.6% below the no barrier baseline respectively.

The results presented indicate that the traded sector of the economy is likely to be dis-
proportionally impacted by these protectionist measures due to its strong linkages with the
global economy, with production in the sector falling by as much as 4% from the no pro-
tectionist policy baseline. This is compared to a 2% fall in domestic sector production for
the same scenario. This has the potential to further negatively impact the overall economy,
given the fact that those employed in the traded sector tend to be more educated and better
paid than the workforce as a whole, making them an important source of aggregate demand
and income tax receipts. In addition, the paper notes that if US protectionist measures were
to target specific industries, this could lead to a greater decline in the traded sector, and
the macroeconomy as a whole, than could be generated by our scenario analysis.

Finally, the results show that the macroeconomic impact of the protectionist policies are
also likely have an adverse impact on Ireland’s public finances. The paper shows that these
macroeconomic impacts alone could cause personal, indirect and corporation tax receipts
to fall by as much as 1.6%, 2.5% and 3.2% relative to the no protectionist policy baseline.
The paper highlights, however, that the concentrated nature of corporation tax revenue in
Ireland makes it difficult to accurately forecast in any model where receipts are based on
overall macroeconomic conditions only. Protectionist policies therefore that target specific
sectors that are important to the Irish economy, would have a disproportionate negative
impact on tax receipts. This can be viewed as an additional risk to Irish public finances.



1 Introduction

Economic globalisation has contributed significantly to raising living standards and reducing
poverty over the past 50 years, with increased international trade and capital flows being
a major source of the unprecedented growth seen globally in the post-war period (IMF
2002)[39]. The downward trend in international trade post 2008 would, however, suggest
that the direction of globalisation is changing, bringing with it a transformation to the inter-
national economic order. The economic literature has highlighted the growing global trend
toward “de-globalisation”, characterized by rising trade protectionism (see for example He
et al. (2020)[36], Bekkers (2019)[8] and Robinson & Thierfelder (2019)[59]). Shocks such
as Brexit, the COVID-19 pandemic and Russia’s invasion of Ukraine have further tested
international relations and increased scepticism about the benefits of globalisation (IMF
2023)[37]. This has led to an increased perception for the need to reduce reliance on other
countries’ supply chains and discussions of re-shoring, near-shoring and friend-shoring have
become more widespread.

Concerns about a slowdown in globalisation first emerged in the wake of the global fi-
nancial crisis (GFC), when trade volumes failed to bounce back in line with the recovery in
economic activity (James 2018)[42]. At first glance, Figure [1| which plots the movement in
global trade as a percentage of world GDP both pre and post GFC, would appear to support
this argument. This led some observers to draw parallels with the 1930’s, when a global
economic downturn led to the widespread adoption of protectionist policies and produced
a steep fall in global trade volumes (Eichengreen & O’Rourke 2010)[28]. The majority of
the literature which examines the decline in trade in the post GFC period would seem to
downplay the role played by protectionist trade policies and deglobalisation however. Ex-
amining the period between 2008 to 2015, Constantinescu et al. (2020)[21] attribute half of
the decline in trade seen in the immediate post-financial crisis period to short-term cycli-
cal factors, with structural factors, especially a fall in vertical specialisation in the US and
China, accounting for the remainder. In contrast, they argue that protectionist trade policies
are unlikely to have played a significant role in explaining the reduction in the world trade
elasticity and, hence, in the current trade slowdown. Looking at a similar time period, Ol-
livaud & Schwellnus (2014)[56| attribute more of an impact to cyclical factors, arguing that
most of the post-crisis weakness in global trade can be attributed to weak global demand
rather than structural changes and suggest that protectionism played a negligible role in
the slowdown. Boz et al. (2014)[16] similarly argue that trade barriers played a very minor
role in depressing cross-border goods flows. The concern that governments would embrace
protectionism as a policy response to the recession therefore appears, in retrospect, to have
been misplaced]T]

Trade barriers, however, began to play a much larger role in the period between 2015
and 2020, a period which saw a lurch towards protectionism on the world stage epitomised
by events such as the Brexit referendum in the UK in 2016, and the publication by the Chi-
nese government of the Made in China 2025 industrial policy strategyﬂ During this period,
governments in a number of countries adopted policies which fit broadly into ‘economic na-
tionalism’; a political impulse which seeks to combine economic growth with self-sufficiency.
Governments seeking to reconcile these contradictory goals often turn to tariffs and other

IThis is not to downplay the importance of the recession in the move towards protectionism that would
later emerge, but such a long-term political reaction should be differentiated from an immediate policy
response.

2Made in China 2025 is a strategic plan signed by the Chinese Government in 2015 that seeks to make
China dominant in global high-tech manufacturing. The program aims to use government subsidies, mobilize
state-owned enterprises, and pursue intellectual property acquisition to catch up with,and then surpass,
Western technological prowess in advanced industries.



protectionist policies as a means of protecting domestic industries and encouraging im-
port substitution (Suesse (2023)[62] and Maclsaac & Duclos (2020)]50]). As Bown et al.
(2024)[15] point out, reciprocity is a well-established norm within trade policy, legitimised
by World Trade Organisation (WTO) rules that allow states to respond in kind to the im-
position of trade barriers. When a country imposes tariffs, its trading partners frequently
respond with their own countermeasure, thereby exacerbating trade disputes and increasing
uncertainty and economic inefficiencies. This dynamic played out most visibly in the trade
war between the US and China, which began in March 2018 when the US imposed tariffs
on imports of steel and aluminium and led to an escalating cycle of retaliations estimated
to have reduced GDP in the US and China by approximately 1.4% each (Itakura 2020)[41],
and lowered US imports of targeted goods by 2.5% (Fajgelbaum et al. 2020)[29]. However,
this trade war with China was just one of a series of disputes which eventually lead China,
the European Union, Mexico, Turkey, Russia, Canada, Switzerland, Norway, India, and
South Korea to all file cases against the US at the World Trade Organisation (Amiti et al.
2019)[2]. Neither was the impact of politics on trade confined to the US, with the volume
of exchange between the UK and the EU, for example, being similarly affected by Brexit
(Kren & Lawless 2022)[46]. Thus while global demand conditions remained relatively weak
between 2016 and 2020, it was clear to observers by the end of 2019 that the proliferation
of protectionist measures, and thus the deglobalisation pressures described by O’Rourke
(2019)[55], was playing a much larger role in depressing trade flows than had been the case
in the immediate post-recession period (e.g. UNCTAD (2019)[64]; IMF (2019)[38]).

These deglobalisation pressures intensified further during the Covid-19 pandemic, which
highlighted some of the risks produced by globalised forms of production and legitimised
the use of trade and industrial policy among political movements and institutions which had
previously been committed to free trade. The re-election of President Trump in November
2024 brought global protectionist policies into particular focus. During his election cam-
paign, President Trump indicated that a blanket increase in tariffs on imports to the US
would be applied. This included 60% tariffs on all imports from China and between 10 to
20% tariffs on imports from the rest of the world. While considerable uncertainty remains
as to which tariffs will be applied where, US trade policy represents a clear and significant
risk to international macroeconomic conditions, in particular within the targeted countries,
and has the potential to significantly weigh on global growth.

With these arguments in mind, this paper uses the ESRI’s macro-econometric model,
COSMO, to examine the potential implications of global fragmentation and protectionist
trade policies to the Irish economy. While deglobalisation would likely have a significant
impact on the majority of economies around the world, a shock of this nature has the poten-
tial to have a larger effect on Ireland, due to the small open nature of the economy. Ireland
is also likely to be disproportionately affected by US trade policy, given that 16.3% of Irish
exports went to the US in 2023. Compared to larger, more diversified economies, Ireland’s
small, highly integrated economy is more vulnerable to shocks emanating from the global
trade environment.

The results of this paper will show that both tariff and non-tariff barriers have the po-
tential to significantly impact the Irish economy, with adverse impacts on investment and
production, particularly in the traded sector, the labour market, consumption and the do-
mestic economy as a whole. The findings will also show that the macroeconomic fall out
due to protectionist trade policies have the potential to have an adverse impact on Ireland’s
public finances.

The paper is structured as follows. Section[2]outlines the channels by which de-globalisation
and protectionist policies may affect a small open economy such as Ireland; Section [3] out-



lines some of the key mechanisms in COSMO, with an emphasis on those relevant for the
shocks applied in this paper; Section [] discusses the calibration of shocks related to the
protectionist policies and also presents the simulation results; [5] discusses the fiscal impacts
in more detail as well as some potential impacts to the Irish economy not covered by the
COSMO framework; Finally, Section [6] concludes.

2 Protectionism & Deglobalisation - An Irish Context

The structure of the Irish economy means that it has the potential to be disproportionately
affected by the process of de-globalisation and the escalation of protectionist trade policies.
As is often stressed, Ireland has been one of the key beneficiaries of globalisation and has
benefitted enormously from opening itself up to free trade and foreign investment (Fitzgerald
& Honahan (2023))[31]. However, its level of integration with the world market also makes
the Irish economy more vulnerable to the effects of a rise in protectionism and a slowdown
in global trade. In addition, because trade policy is an EU level competency, Ireland may
be caught in a position in which tariffs are imposed on both imports and exports as the EU
responds to US policies. Such an outcome would affect the Irish economy through a number
of channels.

The most obvious mechanism through which a slowdown in exports would affect the do-
mestic economy is through unemployment. As Brazys & Regan (2017)[57] and & McQuinn
& Varthalitis (2019)[52] point out, Ireland’s recovery in the aftermath of the GFC was driven
primarily by employment growth in export-dominated sectors, and these industries remain
a key driver of economic activity. For instance, two of Ireland’s largest export industries,
ICT and Manufacturing, make up 6.5% and 12% of total employment respectively. While
these workers are put directly at risk of unemployment by a rise in protectionism and a slow-
down in trade, a downturn in these sectors would also create an important indirect effect on
employment in industries producing for the domestic market. Those employed in exporting
firms in the Irish economy tend to be more educated and better paid than the workforce as
a whole (Lawless et al. (2017)[48]), making them an important source of aggregate demand
in the Irish economy and giving them a disproportionate economic impact. A fall in employ-
ment in the export-oriented sectors is therefore likely to also have an important secondary
effect on employment in industries producing for domestic consumption.

A slowdown in trade will also impact the Irish economy through a loss in economies of
scale. Many models of economic growth emphasise the importance of increasing returns to
scale as a driver of economic performance (e.g. Romer (1986)[60]; Barro & Sala-i-Martin
(1995)[6]). One of the fundamental problems facing a small economy such as Ireland is that
its limited market size prevents firms from growing sufficiently large to benefit from these
dynamics. As Krugman (1979)[47] shows, this also holds at the firm level, with productivity
growth being hindered by the constraint imposed upon the extent of the division of labour
by the small market size. Small states try to overcome this issue through integration into
the world economy and the cultivation of export markets, which gives firms scope for returns
to scale beyond that provided by the domestic economy alone (McIntyre et al. (2018)[51]),
which helps to explain why exports tend to make up a larger share of GDP for smaller
economies (Long 2022)[49]. Ireland is no exception in this regard, with exports making up
136% of GDP in 2023, compared to 33% for France or 32% for the UK. A global increase
in protectionist measures is therefore likely to negatively affect the Irish economy by de-
priving Irish firms of access to export markets, and thus limiting their ability to accumulate
economies of scale.



Irish firms benefit from free trade not just through access to export markets, but also
through the availability of cheaper and more varied inputs. This improves economic perfor-
mance through three main mechanisms. First, cheaper inputs increase competitiveness by
allowing a given level of output to be produced for a lower price. Second, access to higher
quality intermediate goods may allow for the production of higher quality outputs. Third,
the ability to import inputs rather than produce them domestically frees up resources that
can instead be used in forms of production with a higher value added content. Consistent
with these ideas, a large body of literature suggests that a reduction in tariffs on inputs and
intermediate goods can produce increases in firm productivity (Yu (2014)[65]; Goldberg et
al. (2010)|32]; Feng et al. (2016)]30]), while, similarly, access to a wider variety of foreign
inputs is also associated with stronger firm performance (Bas & Strauss-Kahn (2014)|7];
Kasahara & Rodrigue (2008)[45]; Halpern et al. (2015)[35]). An increase in the cost of
foreign inputs due to a rise in tariffs or other protectionist policies could be expected to
have the opposite effect, resulting in a fall in productivity and competitiveness.

An increase in protectionism would also lower the competition faced by Irish firms, po-
tentially reducing their productivity and incentive to innovate. In the framework outlined
by Arrow (1962)[3], investment in R&D is the means through which firms escape competi-
tive pressures and gain an advantage over their rivals. Because the benefit of escaping these
pressures are greater in a highly competitive market, competition and innovation should
be positively related. Bloom et al. (2013)[13] expands upon this relationship, arguing that
competition lowers the opportunity cost of assigning workers to R&D activities and so fa-
cilitates innovation. Medina (2022)[53] makes a similar argument, suggesting that factor
mobility frictions incentivise firms to reallocate workers towards R&D and other high value
added activities rather than to dismiss them in the face of competitive pressures. In line with
these theories, import competition has been shown to be positively related to innovation in a
number of different countries and regions, including Europe (Bloom et al. (2016)[12]), Latin
America (Medina (2022)[53]), and China (Gu et al. (2024)[34]). This mechanism is likely to
be particularly important for Ireland, given that investment in R&D boosts the capacity of
domestic firms to absorb positive productivity spillovers from the MNEs located in Ireland
(Di Ubaldo, Lawless and Siedschlag (2018)[63]). A fall in R&D investment caused by a de-
crease in import competition would therefore have a doubly negative impact on productivity
in Ireland, decreasing both domestic innovation while also undercutting the ability of Irish
firms to absorb the innovations developed abroad.

Protectionist policies may also lower productivity by transferring resources away from
highly productive industries, towards those which are less productive. This occurs because
tariffs raise the cost of imported goods, incentivising firms to switch consumption away
from these imports and towards domestically produced goods and services. This shift in
consumption patterns allows consumers to minimise the losses to real income produced by
the introduction of the tariff, and, to the extent that consumers switch to goods manufac-
tured by the Irish traded sector, may help to compensate for the loss to export markets
produced by the slowdown in trade. However, a proportion of this redirected consumption
is likely to flow into the non-traded sector, which produces exclusively for domestic con-
sumption and whose output has been made comparatively cheaper by the introduction of
the tariff. This non-traded sector includes industries such as catering and hospitality, which
are characterised by low potential for economies of scale and which tend to have relatively
low productivity in Ireland (CSO 2024)[23]. The supply side response to this increase in
demand will draw capital and labour into the non-traded sector. To the extent that these
resources would otherwise have been left inactive, for instance workers affected by the un-
employment discussed above, this may help to mitigate the impact of the trade slowdown on



the domestic economy. However, because the traded sector is more productive, and because
export-based industries tend to have strong potential for economies of scale, an increase in
the size of the non-traded sector at the expense of the traded sector will result in a decrease
in aggregate productivity.

Finally, it is likely that de-globalisation and de-fragmentation through protectionist poli-
cies would also impact the state’s fiscal position through a number of channels. First, the
increase in unemployment discussed above would produce a fall in income tax receipts.
This effect could be proportionally greater than the fall in employment, given that the
Irish taxation system is relatively progressive by international standards (see O’Connor et
al. (2016)[54] and Roantree (2020)[58]) and those employed by multinationals are dispro-
portionately well paid (Lawless, Siedschlag and Studnicka (2017)[48]). Indirect taxes on
consumption would also be affected as the fall in employment impacts on consumption and
aggregate demand. We would also expect to see pressure on the state’s fiscal position from
the expenditure side, as transfers to households increase in response to the rise in unem-
ployment. The effect of each of these channels are accounted for in COSMO’s existing fiscal
block, which allows macroeconomic fluctuations to impact on government revenue and ex-
penditure. However, modelling the impact of deglobalisation on corporation tax receipts is
more problematic due to the degree to which this revenue stream is affected by the internal
decision-making of a small number of firms. On the aggregate level, corporation tax receipts
will fall, as trade barriers and lower domestic demand affect the profit margins of firms in
the traded and non-traded sectors respectively. However, the Irish Fiscal Advisory Council
(2024)[22] calculates that just three firms accounted for 43% of all corporation tax receipts
in 2022. This means that “idiosyncratic developments often dominate economic fundamen-
tals in explaining year-to-year movements in corporation tax receipts” (Casey and Hannon
2016)[19|, with the internal structure and product mix of a small number of firms often
playing a disproportionate role in determining the size of the revenue inflows. Recognising
this issue, the Department of Finance has made a concerted effort in recent years to iden-
tify the corporation tax receipts that fall in excess of what can be explained by economic
fundamentals and which should instead be attributed to firm-specific decision-making. In
2023, for instance, these windfall corporation tax receipts were estimated to amount to 11.2
billion euro or about 9% of government revenue. The potential impact that protectionist
policies will have on the tax receipts will be discussed in more detail in Section

3 Methodology

The methodological approach employed in this paper is two fold. Firstly, we examine the
macroeconomic impacts of increased protectionism on the Irish economy through the ESRI’s
macro-econometric model, COSMO. In this paper, COSMO’s baseline scenario is built using
exogenous global variables including the global demand for Irish exports, exchange rates,
foreign bond prices, interest rates and the oil price from the National Institute of Economic
and Social Research’s Global Econometric model (NiGEM). We then apply various protec-
tionist shocks to NIGEM which will ultimately change the path of these exogenous variables,
thus providing various scenarios. Secondly, we provide a separate analysis, informed by the
results from the econometric simulations, to discuss the impact of such measures on the more
idiosyncratic elements of the Irish economy which do not yet fit neatly into the structure of
COSMO. As part of this analysis, we will also discuss the impact of Ireland’s public finances
in more detail.

While outlining all of COSMO’s equations in detail is beyond the scope of this paper,



below we outline the main structure and some of the key mechanisms of the model while
highlighting some of the more important channels for a global shock of this nature.

3.1 Core structural model of the Irish economy (COSMO)

First outlined in Bergin et al. (2017)[9], COSMO is a macro-econometric model of the Irish
economy designed for both economic projections and policy analysis (for examples of its uses
see Egan, Kenny & O’ Toole (2023)[26], Bergin, Economides, Garcia- Rodriguez, & Murphy
(2019)[10] and Conefrey, O’Reilly, & Walsh (2018)[20]). In recent years, COSMO has also
undergone a number of modifications to areas such as the models macro-financial linkages
(see Egan, McQuinn & O’ Toole (2022[27], 2024[26]) and the addition of a construction
sector (see Egan & Bergin (2022]24], 2023)[25]).

COSMO represents the neoclassical synthesis by integrating theoretically based long-
run relationships that are static optimisation conditions with empirically supported short-
run dynamics. The supply-driven long-term equilibrium is established by the total factor
productivity and the available factors of production. The long-run properties of the model,
as derived from optimisation, exert their influence through the error correction structure.
This anchors the model and ensures that although there are short-run dynamics the variables
do eventually converge to their long-run path as specified by theory.

COSMO initially focuses on production relationships, and then examines the downstream
expenditure and income consequence. Sections below briefly outlines the main blocks
within COSMO, beginning with the production side, as well as highlighting how the global
exogenous variables from NiGEM interact with the domestic economy. These sub-sections
provide a broad overview of the mechanisms in COSMO relevant to this particular paper
and includes descriptions of both key estimated and identity equationsﬂ

3.2 COSMO - The Supply Block

The supply block of the model is concerned with the production side of the economy. It is
disaggregated into four sectors, traded (tr), domestic (dm), construction (ct) and govern-
ment (gv), owing to the heterogeneous nature of the influences on each sector. The traded
sector contains a high concentration of multinational firms which are primarily influenced by
global factors. The domestic and construction sectors, by contrast, primarily contain firms
operating in the national economy for which domestic conditions are of primary importance.
The model underlying the supply-side for each sector is a 3-factor normalised nested con-
stant elasticity of substitution (CES) production function. This is estimated for each sector
using the approach of Barrell and Pain (1997)[5]. The nested CES production function for
sector 17| is given as:

1 —1p1,
Yi = Y1 [(h,izfpl’i + (1 —01,) (hieht)_plyq} " (1)
Where y is output measured as a sectors gross value added, [ is labour measured as total
hours worked, A is labour augmenting technological progress, d; is the elasticity of substi-
tution between labour and the capital-energy bundle, v is a constant term that centres the
function around the level of actual output, and z denotes a composite of capital, k, measured
as the net productive capital stock and energy, e, measured as fossil fuel consumption. The
composite of capital and energy is assumed to take the CES form and is given by;

3For a more detailed account of the various components and blocks of COSMO see Bergin et al (2017)9),
Egan & Bergin (2022)[24] and Egan, McQuinn & O’ Toole (2022[27|, 2024[26|
4For simplicity, the sectors tr,dm, ct and guv are represented by ¢ in Equations [1] and
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Where 5, i is elasticity of substitution between capital and energy. The levels of demand
for the factors of production are determined by the profit maximising condition of firms.
The demand for labour, for example, is given as:
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Where ¢ is a constant term and % is the real wage. This implies that in the long-
run the demand for labour in each sector depends on the real wage, technological progress
and level of output. The elasticity of substitution between labour and the capital energy
composite is identified through the labour demand side. The long-run demand for capital
in each sector follows a similar framework to that of labour. This long-run demand will
move in tandem with the economy as a whole while also reacting to changes in its price,
represented by the user cost of capital. The user cost of capital is in turn influenced by the
interest rate on corporate credit, price changes as measured by the GVA deflator and, for the
traded, domestic and construction sectors, the effective corporate tax rate. The aggregate
production function is the sum of the sectoral production functions and this determines the
long run level of output. With the long-run level of output generated in the model an output
gap can thus be calculated.

These long-run relationships among the variables as defined by first order conditions are
used in the short-run equations to guide the error correction structure. This structure can
be seen in the short-run dynamic equation for labour which is given as

Alogly = B + Bhori(log(wi—1/pie—1) + (1 — 014) Jo1i)Nie — (1/014)
log(yit/lit)) + BLAlogly—1 + BLAN, + BEAlogyi + Bso1iAlog(wiy /pir)

In the long-run labour (I) converges to a path where labour productivity equals the
real wage (w/p), however in the short-run dynamics are influenced by output growth (Ay),
technological progress (A\), real wage growth (Aw/p) and a lagged dependent variable.

The mechanism by which convergence of the actual and long-run factor levels is achieved
is termed the wage-price system. This system has an error correction structure and is a
complete system that delivers the equilibrium levels of the input factors. In the labour
factor market, the nominal wage will adjust to align the first order condition. This process
also occurs for the other factors on the production side. When a ‘production gap’ exists
between the real price and productivity of an input this will feedback through the nominal
price to guide capacity utilisation to that required by the first order condition. Through
aligning all factors of production this wage-prices system also guides the overall economy
towards its potential level of output. Producer prices are an important component of the
wage-price system. The dynamics of this variable in the three sectors are modelled with an
error correction structure and are influenced by differential factors. In addition to their own
lagged values, in the domestic and construction sectors it is a function of the GDP deflator,
in the traded sector it is a function of the deflator on imported goods and the deflator of
private consumption. This is due to the traded sectors links to the outside world. In the
government sector, which is influenced primarily by domestic factors, there are consumption
and investment deflators these are functions of lagged values and, in the case of consumption,
wages and the GDP deflator and, for investment, the house price deflator.

(4)



3.3 COSMO - The Demand Side

Aggregate demand is determined by the national income identity and is divided into nine
categories:

Yery = pery + Pry dm + 1PTt et + 1PTe tr + 1DTe go + gery + TETE — MkTY (5)

Where yer is real GDP. Personal consumption of goods and service, pcr, is a key equation
on the demand side and is given as;

Alog(pery) = B1 + B2 (log(peri—1) — Bz log(pdri—1) — B log( nfahs_1/ped;—1)
— B5 log(khni—1/pcdi—1)) + Bs A log( pdri) + B7 A log( nfahi/logpedy) (6)
+ B A log( khng/pedy)

This equation states that in the long-run personal consumption grows in line with per-
sonal disposable income pdr, and wealth. Wealth, is this equation, has two components,
housing wealth, khn, and net financial assets, nfah. For the consumer the value of each
of these components of total wealth are assessed relative to price of personal consumption
goods and services, pcd. Personal consumption itself is determined in COSMO by

Alog(pedy) = B1 + B (log(pedi—1) — B log(mitdi—1)) — Ba log( tsnwi—1)
— Bs (log(ypdam.1—1)) + Bs A log( mtdy) + Br A log( tsnay) (7)
+ Bs A log( ypdam.t)

where mtd is the price of imports, tsnz is the personal tax rate and ypdg,, is the domestic
sector deflator.

In the identity for aggregate demand shown in Equation [§] each component of invest-
ment is modelled separately, necessitating that investment be broken out into a number of
subcomponents to reflect the differing determinants of various investment categories. There-
fore, there are equations for real traded, domestic, construction and government investment
(¢ptir, ipTdm, ipre; and iprg,). Investment in the government sector,ipry,, is driven by the
potential output in the economy as is government spending, ger . The equations for invest-
ment for the the remaining three sectors can be written as;

Alog(ipris) = B1 + P2 (log(iprii—1) — P3 log(yers—1) — Ba ( 7pri—1))

8
+ Bs A log( yers) + B A (rpriy) ®)

where rpr;; represents the risk free rate is sector i. Finally, real exports (ztr) and
imports (mtr) are modelled as;

Alog(ztry) = b1 + B2 (log(ztri_1) — B3 log(yprir,i—1))

9
+ B3 A log( yprirs) )

Alog(mtr) = 1 + B2 (log(mtry_1) — B3 log(peri—1 +ipri—1 + gere—1) — Ba log( mtd,_1/peds—1))
+ B5 A log(peri—1 +ipri—1 + geri—1) + Bs A log( midy/pedy)
(10)



where ypry, is production in the traded sector and mtd is the import deflator.

The problems with interpreting Ireland’s national accounts, and GDP in particular, due
to the many facets of the globalisation process have been well documented (see for example
Fitzgerald 2018[31]). As a result, one key development in the area of Irish macroeconomic
research post 2015 has been the departure from the traditional reliance on GDP as a key
indicator of economic activity. To better capture the underlying dynamics of the Irish econ-
omy, the Central Statistics Office publishes a number of alternative metrics such as Modified
Domestic Demand (MDD) and Modified Gross National Income (GNI*). Given the signifi-
cant shortcomings with headline measures of activity, these modified metrics are the go-to
measures in understanding underlying economic developments in Ireland. With this in mind,
COSMO has satellite equations for these alternative measures of Irish economic activity. For
MDD, the results of which will presented in this paper, we tested a number of different op-
tions until the best fit for historical data was found. This included a similar make-up to
the aggregate demand equation presented in Equation |5 with adjustments made for the
contribution of the traded sector, and a number of error correction models where MDD was
determined by macro variables estimated within COSMO itself.

3.4 The Labour Market

The long-run behaviour of real wages is determined by the profit maximization condition.
However, in the short-run a wage bargaining framework is incorporated into the wage equa-
tion to allow a richer and more realistic set of dynamics. Employers and employees bargain
over the net real consumption wage as this is the wage employees are ultimately interested
in. The taxes are netted off the gross real consumption wage as paid by the employer. The
relative strength of the two bargaining parties also determines the outcome; this is captured
through the inclusion of the unemployment rate. This is a proxy for the strength of employ-
ees in a wage negotiation. The labour market also displays rational expectations behaviour
as in the wage bargaining process as employees in the model also consider future price of
consumption goods. The wage equation is thus given as:

Alogw;r = B1 + Ba(log(wi—1/pit—1) + (1 — 015) /o1i)Nis—1 — (1/01i)log(yie/li)) + B3(log(wi—1/ypdi—1)
— Baurzi—y — Bsdtha,_1) + BaAlog(pedye)
(11)

Where ypd; is the sectoral production deflator, urz is the unemployment rate and dthz
is the personal effective tax rate and ped® is the expected value of the consumption deflator.
The supply of labour is determined by demographics, the participation rate and migra-
tion. Male and female participation decisions are modelled separately and are functions of
after-tax real wages and the unemployment rate. Emigration is determined by the relative
attractiveness of alternative labour markets. The equation representing the labour force,
lfn is written as:

lfng = (paxfy * plbfy) + paxmy = (plbng — plbf;) (12)

where pax f * pl5f is the female labour force participation rate times the population of
females of over the age of 15 and where paxm * (p15n — p15f) is the male labour force par-
ticipation rate times the population of males over the age 15 (p15n — p15f). This represents
the key demographic channel in COSMO, which in turn feed into the various blocks via both
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the supply and demand side of the economy with changes in the labour market impacting
on both the production sectors and households, as outlined in Sections [3:2| and [3.3]

3.5 The Government Sector

The key equation describing the government sector in COSMO is the nominal general gov-
ernment balance, ggbn, and is given as:

ggbny = dthy + dte; + tsny — geng — ipng, gv — thng — inpy (13)

This models the difference between the components of the governments revenue and
expenditure. Government revenue has three components, taxes on personal income, dth,
corporation tax, dte and taxes on products (or indirect taxes), tsn. The revenue from each
of these taxes is the product of the average effective tax rate and the tax base in each case.
These are represented by Equations [14] to [16] below;

dth = dthx * pin (14)
dte = dtex * cpn (15)
tsn = tsnx * pcn (16)

Where dthx is the personal tax rate, pin is the level of personal income, dtex is the
corporation tax rate, cpn is the domestic trading profits of companies, tsnx is the indirect
tax rate and pcn is nominal personal consumption of goods and services. An important
consideration when modelling Irish corporation tax, dte, relates to the level of windfall tax
receipts. As discussed in Section [2, over the last number of years, windfall tax receipts
have provided a major boost to Ireland’s public finances. These receipts are well in ex-
cess of those explained by standard macroeconomic indictors. It is estimated that around
half (47%) of Ireland’s corporation tax are as a result of these ‘excess’ receipts Irish Fiscal
Advisory Council (2024)[22|. The addition of these windfall corporation tax receipts has a
significant difference on the key fiscal measures and ratios. For example, in 2023, Ireland’s
general government balance including excess corporation tax receipts amounted to a surplus
of €8.3 billion. On the other hand, removing these windfall receipts resulted in a deficit
of €2.9 billion. As these receipts are highly concentrated and come from a relatively small
group of multi-nationals, modelling them based on the profits of domestic trading firms as
in Equation [15| may not be appropriate. Therefore, the estimation and simulations in this
paper will involve corporation tax revenues minus this windfall element. The impact of the
shocks through this fiscal channel will be discussed in detail in Section [5

On the expenditure side, government spending is divided into two components, nominal
investment, #png,, and nominal consumption, gcn. As a behavioural rule, government con-
sumption and investment are modelled as rising in line with the economy’s potential output.
The transfers component of government expenditure, thn, is a function of the total number
of people unemployed and of inflation.

thn = (pnan+urz / 100*1fn) + pcd (17)

Where pnan is the dependent population, urz is the unemployment rate, [ fn is the labour
force and ped is the personal consumption deflator. Finally, the final component of expendi-
ture, the interest payments on the national debt, inp, is modelled as a function of long term
interest rates (lrn)ﬂ and the national debt (ggdn). The deficit flows onto the debt stock.

5Where Irn = lrn(—1) + (Irnge — lrnge) with Irnge being the 10-year German government bond yield
from NiGEM
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3.6 The Financial Block

COSMO allows for an analysis of macro-financial relationships and links these back into
the real economy. The critical importance of appropriately assessing macro-financial link-
ages in any assessment of macroeconomic stability and financial resilience has been clearly
demonstrated by the global financial crisis in 2007. A recent update to the suite of macro-
financial linkages in COSMO has developed new mechanisms for financial distress, non-
financial credit, house prices and housing supply as well as strengthening the interlinkages
between the construction sector, the financial block and the real economy. While a full
description of COSMO’s updated financial block and its interlinkages with the real economy
through the construction sector can be found in Egan, McQuinn and O’Toole (2022]27],
2024)[26] and Egan and Bergin (2022[24], 2023|25]), below we provide an overview of some
of the key mechanisms relevant for this paper.

COSMO'’s financial block represents a key transmission channel between changes to the
ECB’s monetary policy stance and the domestic Irish economy. The protectionist shocks
applied through NiGEM are likely to cause significant changes in Eurozone economic activ-
ity, including changes to price levels, resulting in an appropriate monetary policy response.
The result of this response will first be felt through COSMO’s financial block. This occurs
through the equation for residential mortgage rates, rmt and lending rates for non-financial
corporations, ncrat. In modelling rmt, we follow the marginal cost pricing model outlined
by Rousseas (1985)[61] and specify retail lending rates as a function of the cost of funds and
a mark-up, which is typically referred to as the interest rate spread. The marginal lending
rate is taken to be representative of the ECB’s policy rate, ecbint. The equation for rmt also
includes a variable which measures the ratio of capital amongst Irish financial institutions
to their holdings of risk weighted assets, measured by the Central Bank of Ireland’s banking
sector capital ratio, bscry. The latter can be considered as an exogenous policy lever and
won’t be impacted through the shocks applied in our paper. Therefore, rmt is modelled
simply as;

A(rmts) = 1+ B2 (rmti—1) — B3 (ecbints—1))

+ Bs A ( ecbinty) (18)

This residential mortgage rate is a key variable within COSMO’s financial block and
directly impacts the equations for affordability and mortgage arrears while indirectly im-
pacts house prices, mortgage demand and housing supply. This in turn will impact the real
economy through COSMQ’s macro-financial linkages, for example, a change in house prices
would impact consumption through the housing wealth channel, as outlined in Equation [0]
and a change in housing completions would impact the real economy through the construc-
tion sector (see Egan and Bergin 2023(25] for details).

The non-financial corporation rate, nfert, is modelled in a similar way as that of the
residential mortgage rate as show below;

A(nferaty) = B1 + B2 (nferati—1) — B3 (echinti—1))

+ B4 A ( echinty) (19)

The non-financial corporation rate influences a number of important variables within both
the financial block and the real economy. For example, in the financial block, it directly im-
pacts the level of credit to the non-financial corporations, the level of corporate insolvencies
and the level of new housing completions. It also plays a key role in the production side
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of the economy. As outlined in Equation [§ investment across the three main productions
sectors of the economy, traded, domestic and constriction, is determined by the risk-free
rate for each sectorrpr which itself is determined by;

rpr = (nferat/100 — pedz/100) + 0.09/(1 — dtex) (20)

where pedzx is the inflation and dtex is the corporation tax rate. This represents another
key macro-financial channel within COSMO.

3.7 COSMO’s Exogenous Global Variables

COSMO is linked to the National Institute of Economic and Social Research’s (NIESR)
Global Econometric model (NiGEM) through 15 exogenous global variables. These enter
COSMO through a number of different channels which are outlined in a simplified schematic
in Figure COSMO’s link with NiGEM, which provides future paths for these global
macro economic variables, represents one of the key advantages of COSMO. This approach
is essential when modelling Ireland’s small open economy. Figure[2 highlights the three broad
areas which are impacted by these exogenous global variables, namely financial, demographic
and production.

The ECB'’s policy rate, ecbint, enters the financial block through the interest equations
outlined in Section that is mt and n fcrat . This is turn feeds into the real economy’s
production sectors via COSMQO’s macro-financial linkages. The other financial variables,
namely the trade weighted effective exchange rate (een), US equity prices (eqd,s) and the
10-year government bond yields for both the US and Germany (lrn,s and lrng.) influence
variables within COSMO such as household assets (fah;), which in turn enters the demand
side of model through pcr as outlined in Equation [6}

Given the strong historic economic links between Ireland and the UK, COMSO also
includes a number of exogenous variables related to the UK economy. This includes UK
employment, unemployment, wages, price levels, and personal tax rates. The Australian
unemployment rate is also used to determine the emigration levels given the strong movement
of Irish to Australia over recent times. These are used to estimate the level of emigration
(ema) and by extension is used to determine the labour force (Ifn;) as outlined in Equation
112

The exogenous global variables extracted from NiGEM play a particularly important
role in the demand side of COSMO, outlined in Section [3:3] For example, import prices,
(mtd), which drives overall domestic prices, ped, as shown in Equation [7] are determined by
the relative price of goods from Ireland’s competitors (cpz) as well as the price of oil (poe)
as outlined by;

Alog(mtdy) = 51 + B2 (log(mitdi—1) — B3 log(cpxi—1/rexi—1) — Ba log( (poei—1/rexi_1))
+ B5 A log (cpri—1/rewi—1) + Bo A (poe—1/rewi—1)
(21)
Export prices, xtd, are also determined by the relative price of competitor goods as well as
the domestic production deflator,ypd, as show in;
Alog(ztdy) = p1 + B2 (log(atdi—1) — B3 log(cpre—1/rexi—1) — Ba log( (ypdam,t—1)
+ Bs A log (cpri—i/rexi—1) + B A (ypdam,i—1)

The variables cpz, poe and rex,s used in Equations 2I] and 22] above all emanate from
NiGEM.

(22)
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As shown in Equations [0] and [I0] while imports are largely driven by domestic factors and
the price of imports, exports are determined by the traded sector’s output (ypre,.). Traded
sector output is contingent upon domestic factors along with a number of exogenous global
factors, as outlined below;

Alog(@/l"’tr,t) =B1+ B2 (lOQ(yPTtr,t—l) — f3 lOg(Umtr,t—l/Cpl’t—l/T@It—1) — B4 log (Wdyt—1))

+ b5 A log( (wner—1/cpri—1/rexi—1) + Po A (wdys—1)
(23)

The above equation shows that production in the traded sector is determined by wages
in the sector in relation to foreign competitor trade prices (wny,/cpn/rex,s) and the degree
of global demand for Irish exports (wdy). Equation [23| above therefore represents the key
transmission channel between the global economy and the domestic Irish economy with ypry,
impacting key macro variables such as profits, wages and employment at the aggregate level.

Finally, as discussed in Section [3.2] on the supply side, fossil fuel consumption, er, is
determined by factors such as the level of capital stock (kr) and user cost of capital in the
sector (rpr) as well as exogenous global factors including the price of oil expressed in euros

(poe/rexys).

4 Simulations

Section [£.1] presents a brief overview of the shocks and various scenarios that are applied to
NiGEM while Section [:2] will look at the simulated impact of the protectionist scenarios to
the Irish economy via COSMO.

4.1 Overview

NiGEM is a global macro-econometric framework which includes separate models of most
advanced economies and key emerging market economies using a common theoretical struc-
ture estimated separately for each country. The model is based around a 'New Keynesian’
framework with the long-run properties of the equations imposed so as to be consistent with
theory. Responses to shocks are demand-driven in the short-term, but determined by the
supply side of the economy in the long-term, with spillovers between economies determined
by trade volumes and prices, asset prices, commodity prices and competitiveness. Different
dynamic adjustment patterns and parameter values for each country and region are based
on estimates from historical data. The model contains forward looking financial markets and
liquidity constraints, with myopic behaviour and nominal rigidities slowing the full adjust-
ment to shocks (see Barrell, Blake and Young (2018)[4] for more details of the foundations
and development of NiGEM).

In this paper, we apply a number of shocks related to trade protectionism to the re-
cently developed NiGEM v2.2/ Tariff model. This model is an extension to the standard
NiGEM v2.24 and includes the added directionality of trade between the US and the rest of
the world. The tariff model introduces new import price equation between the US and all
the other countries within NiGEM, splitting prices into two components, - price of imports
(tariff) and relative price of imports (non-tariff). This in turn allows the import volumes
within the global model to be split between tariff and non-tariff, with a trade weighted sum
being used to calculate the total import volumes. This essentially isolates import volumes
that have been impacted by the tariffs imposed. A similar mechanism operates for export
volumes. This feature allows for import tariffs to be applied by the US and to the US, as
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well as other direct non-tariff trade barriers[f]

As highlighted by Bordo (2017)[14], the reduction in tariffs, along with other trade barri-
ers, has been one of the defining characteristics of increased trade and levels of globalisation
of the post-war world economy. By contrast, as discussed in Section [I} the past ten years
have seen an increase in protectionist measures playing a role in depressing trade flows glob-
ally. With this in mind, the scenarios applied in this paper will examine the impact to the
Irish economy of a slowdown in global trade as a result of increased protectionism, following
the trends evident globally over the last number of years. More specifically, the shocks are
particularly relevant to the protectionist policies outlined by the US Government in 2025.
As these developments are subject to a large degree of uncertainty, given that they relate to
specific US trade policies which themselves are subject to change over the course of a four
year presidential term, as well as a more structural shift away from an integrated global
economy, we provide a number of different scenarios.

The protectionist scenarios we apply in this paper can be therefore be categorized into
two broad groups, tariff and non-tariff barriers. In addition, within these two groups, we
also examine the impacts under temporary and permanent protectionist policy scenarios.
In the temporary scenario, we assume a one-quarter return to base after 16 quarters where
prices adjust to the removal of the protectionist policy. On the other hand, a permanent
shock assumes the policy remains and that prices adjust only through world linkages to a
new equilibrium level. Within NiGEM, the difference between temporary and permanent
shocks of this nature is an important one as monetary policy will react more to offset the
more persistent change in prices, thus resulting in a larger negative impact to the economy
from a permanent shock. The specific calibration of both the tariff and non-tariff barriers,
both permanent and temporary are outlined below.

Tariff Barriers: We apply four US-rest of the world tariff scenariosﬂas well as two addi-
tional US-EU tariff scenarios. The US-rest of the world scenarios includes a unilateral 10%
tariff imposed by the US on the rest of the world as well as a 10% bilateral, or ‘tit-for-tat’,
tariff in which the rest of the world responds with a proportionate responseﬂ The US-rest
of the world tariff scenarios can therefore be summarised as;

e A permanent 10% US unilateral tariff is applied on imports from the rest of the world.

o A temporary 10% US unilateral tariff is applied on imports from the rest of the world
for 16 quarters before returning to a no tariff base.

e A permanent 10% US-rest of the world bilateral tariff.

o A temporary 10% US-rest of the world bilateral tariff for 16 quarters before returning
to a no tariff base.

While the 10% magnitude applied in these tariff scenarios may at first seem like an
arbitrary choice, we believe that this approach provides a very useful "ready-reckoner" as to
the impact of global protectionist policies on a small open economy. In addition, it should
be noted that the actual tariffs themselves have been subject to considerable uncertainty
over the last number of months. For example, during the 2024 US Presidential Campaign,

6For an example of an application of NiGEM'’s tariff model, see Bernard et al. 2024[11]

"In addition to the four main US-rest of the world tariff barriers scenarios (unilateral permanent, unilateral
temporary, bilateral permanent and bilateral temporary) we also perform two separate sensitivity analyses.
These are described in more detail in Section

8TFor all bilateral or ’tit-for-tat’ scenarios we assume that the US first applies a tariff in t0 and the second
party responses one quarter after in ¢t + 1.
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President Trump vowed to impose 60% tariffs on Chinese imports. This was considerably
more than the actual tariff applied by the new administration in February 2025. As part of
the preliminary simulations to this paper, we applied more severe scenario, including a 60%
tariff on Chinese goods, the results of which will be discussed briefly in Section

In addition to the US-rest of the world tariff scenarios outlined above, we also attempt
to isolate the impact to the Irish economy of tariff measures imposed between the US and
EU. This scenario is motivated by comments made by the new US administration during its
first Cabinet meeting on February 26th 2025 in which they vowed to impose 25% tariffs on
goods imported from the EUH Under these scenarios, we also assume that the EU responds
proportionally to the tariff imposed. Therefore, the scenarios can be summarised as;

o A permanent 25% US unilateral tariff is applied on imports from the EU.

o A temporary 25% US unilateral tariff is applied on imports from the EU for 16 quarters
before returning to a no tariff base.

o A permanent 25% US-EU bilateral tariff.

o A temporary 25% US-EU bilateral tariff for 16 quarters before returning to a no tariff
base.

Due to the global nature of NiGEM, the above US-EU tariff scenarios will not only
highlight the direct impact to the Irish economy of increased protectionist policies between
the US and EU, but also the indirect impact of the fall in global trade as result of these
policies.

Non-Tariff Barriers: The second category of scenarios relate to non-tariff barriers.
These shocks attempt to mimic protectionist policies other than tariffs, including measures
such as legislation which reduce trading links between countries. For example, the non-tariff
barrier could act as a proxy for regulatory requirements, such as country-specific product
standards, that are found to restrict market access opportunities for exporters. This shock
will restrict trade of goods and services between the US and other countries and essentially
reduces the importance of the US for the rest of the world’s exports, thereby reducing trade
globally. The non-tariff barriers we apply can be summarised as;

o A permanent 10% US trade barrier with the rest of the world, reducing the rest of the
world’s trade with the US by 10% permanently.

e A temporary 10% US trade barrier with the rest of the world, reducing the rest of
the world’s trade with the US by 10% for 16 quarters before returning to a no trade
barrier base.

We limit our non-tariff barrier scenario to a 10% unilateral US to the rest of the world
non-tariff barrier given that these measures have been discussed by the US administration
in response to actions already in place by its trading partners such as the European Union’s
Value Added Tax (VAT) and the activities of state-owned firms in China that enjoy exten-
sive subsidies from the Chinese Government.

Finally, an important point to note is that this paper focuses on the downside risks to
the Irish economy only. We do not assume any upside scenario resulting from protectionist
policies and therefore do not make any assumptions regarding increases in trade or invest-
ment due to ’friend-shoring’ or 're-shoring’. For example, Ireland could benefit from more

9See https://www.ft.com/content /2f0288f6-3f6a-4334-b666-3f0122981842
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"friend-shoring’ of US trade and investment, depending on how tense US-China relations are
in comparison to US-EU relations. In addition, significant physical investment of US firms
in Ireland, notably in some high-tech sectors, also presents opportunities to maintain trade
and investment connections between the two countries (Central Bank of Ireland 2024[40]).

4.2 Results

The simulations we present run for a total of 28 quarters. The path of selected global
exogenous variables from NiGEM in the scenarios outlined in Section [£.I] can be seen in
Figures and Figure |3| shows that the imposition of 10% tariffs between the the
US and the rest of the world has a significant impact on the exogenous global variables
in NIGEM. This includes a tightening of monetary policy in the Euro zone and US (shown
directly by the ECB policy rate and indirectly by the increase in US government bond yields),
an increase in global trade prices and oil prices. In addition, all four US-rest of the world
tariff scenarios lead to a significant fall in the demand for Ireland’s exports, ranging from
a fall in the baseline by as much as -1% (temporary 10% unilateral) to -2.5% (permanent
10% bilateral).

Figure 4| plots the paths of the exogenous global variables for the 25% unilateral and
bilateral tariffs between the US and the EU. The figure shows that the path of the six
variables is broadly similar to those from the 10% US-rest of the world tariff scenarios. There
is however a slightly stronger monetary policy response from the central bank, as highlighted
by the higher ECB policy rate as well as a marginally stronger fall in the demand for Irish
exports, ranging from a fall in the baseline by as much as -1.3% (temporary 25% unilateral)
to -3.2% (permanent 25% bilateral). This fall in demand for Irish exports is due to the
combination of weaker demand in the US and EU as a direct result of tariff measures and
indirectly through the weaker global environment from the same measures.

Finally, Figure [5| plots the path of the exogenous global variables owing to a 10% non-
tariff barrier shock. As discussed in Section this represents a proxy for protectionist
policies such as introducing legislation or regulations which restrict market opportunities to
exporters in other countries. These policies do not directly impact import prices like tariff
measures. Therefore, as shown in Figure [[1} the disruption is seen in the movements in
effective exchange rate as well as a significant fall in the global demand for Irish exports.
The latter would be driven directly by a reduction in demand for Irish exports due to the US
non-tariff policy and by the slowdown in global trade generally caused by the same policy.

The corresponding results of our COSMO simulations, expressed as the deviation from
a no protectionist policy baseline, are presented in graphical form in Figures [6] to [I2] and
in tabular form in Tables [1] to m Figure |§| and Tables |1f and [2| intuitively show that both
the 10% unilateral and bilateral tariffs have a significant negative impact on the volume
of both Irish imports and exports. While initially the deviation of import prices from the
baseline is positive, it begins to turn negative between ¢t + 12 and ¢ + 16. As outlined in
Equation [7} overall price levels in COSMO, are determined by both import prices and the
deflator of domestic sector production. While prices initially rise above the baseline, they
begin falling between ¢+ 12 and ¢+ 16. Disposable income falls below the baseline, returning
to the pre-shock level for both temporary scenarios but remaining below the baseline in the
permanent scenario. Personal consumption falls below the baseline for the entire simulation
period in response to both the unilateral and bilateral tariff and across the permanent and

10While COSMO uses 15 NiGEM variables, we only present the 6 most relevant to this particularity study
in the interest of brevity.
11 The impact to investment in the traded and domestic sector provided is in tabular form only
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temporary scenarios.

On the production side of the economy, the decline in the traded production sector is
much stronger than that of the domestic sector, with a fall from the baseline that is almost
double across all four tariff scenarios. This is due to the former’s strong linkages with the
global economy as highlighted by Equation 23] An important caveat to note when viewing
the results for production in the traded sector is that COSMO models the sector at an
aggregate level. Therefore, it does not account for industry specific dynamics within sectors
which, due to their nature, would be impacted to a greater extent by these protectionist
shocks. For example, it does not distinguish between large foreign owned multinational
enterprises (MNEs) and domestic firms within the sectorE

Both investment in the domestic and traded sector also fall significantly (see Tables
-2} Similar to the production sector, investment is impacted more severely in the traded
relative to the domestic sector. The strong role that the traded sector plays in the Irish
labour market is evident from the significant adverse impact on the level of employment.
The negative impact to the overall domestic economy can be seen by the fall in both GDP
and MDD. There is also an increase to government debt resulting from the contraction or
the macroeconomy. In terms of magnitude across the four scenarios, the simulations from
the most severe shock, which corresponds to permanent 10% bilateral tariffs between the
US and the rest of the world, show the domestic economy, measured by MDD, falling by as
much as 1.7% from the no tariff baseline over the simulation period, with GDP falling by
3.2% below its baseline. Over the same simulation period, the level of employment also falls
by over 2.5%, largely driven by a decline in employment in the traded sector.

In addition to the four simulations presented in Figure [6] we also carry out a number
of sensitivity checks around the US-rest of the world tariff scenarios. One limitation of our
paper is that the version of NiIGEM used in our simulations does not distinguish between the
import and export of goods and services versus goods only. As, generally speaking, tariffs
relate only to goods and not services, the shocks presented may overestimate the impact of
such a protectionist policy, given that the 10% tariff is applied to measures of both goods
and services in the econometric framework. While the main set of simulations we present
in this paper use tariffs applied to goods and services as per NIGEM Versiorﬂ, we feel it
prudent to also make attempt to adjust for this shortcoming, With this in mind, we make a
simplistic adjustment by multiplying the percentage tariff by the goods share of total exports
for each country using 2023 trade data from the WTO. For example, in 2023, China’s goods
exports made up 91% of total exports while for the US the figure was 66%. Therefore, a
10% bilateral shock between US and Chinese good imports would 10% x 91% = 9.1% and
10% x 66% = 6.6%. The results of this technique applied to the most severe shock, that is
a permanent 10% US-rest of the world bilateral shock, are presented in Figure [7|and Table
[B] along with the non adjusted estimation. The results show that while the impact is not as
a severe as the results from the main simulations, there is still a significant negative impact
on the Irish economy.

As discussed, there is a large degree of uncertainty as to the size of tariffs to be applied
across countries. Therefore, as an additional sensitivity check, we increase the size of the
tariff by 10 percentage-points, from 10% to 20%, once again applying the sensitivity to the
permanent 10% US-rest of the world bilateral scenario. Figure [8] shows the movement in

12For example, if protectionist measures were to target specific activities in some high-tech sectors, this
could lead to much steeper falls in exports than could be generated by scenarios through any macroeconomic
framework.

13We adopt this approach in line with similar papers which have used NiGEM for similar exercises e.g.
Bernard et al. 2024(11|)
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deviations from a 10% to 20% tariff. The results show that the higher bilateral tariffs have
a significant impact on the Irish economy with the domestic economy, measured by MDD,
falling by around 1.4% further from the no tariff baseline than the 10% tariff, while GDP
falls by almost 3% further. The results would suggest that the Irish economy is highly
sensitive to an escalation in protectionist tariff measures[”¥] What is interesting about this
sensitivity is that the results seem to indicate that the simulations are broadly linear, given
that the increase from 10% to 20% results in an additional movement from the baseline that
is similar to the 10% tariff shock. This is useful for scaling up or down the impact of the
tariffs.

Next, we examine the impact of the 25% unilateral and bilateral tariffs between the US
and the EU as outlined in Section [f.I] The results of these simulations are presented in
Figure [0 and Tables [5] and [} The results show that the impact to the Irish economy is
quite similar to that of the 10% US-rest of the world shock. This indicates that, broadly
speaking, a 25% US-EU tariff would have a similar impact to the Irish economy as a 10%
US-rest of the world tariff. The negative impact to the economy of the US-EU tariffs is
marginally greater, however. For example, in the more severe scenario, where the US and
EU impose bilateral 25% tariffs on imports, MDD and GDP fall by as much as 1.9% and
3.9%, as opposed to the 1.7% and 3.2% falls seen with the 10% US-rest of the world tariff.
Although the differences are small, the reason for this can be traced back, in part, to the
impact in the traded sector of the economy. In the US-EU tariff scenario, production in the
traded sector falls by 4.5% below its no tariff baseline, as opposed to the 3.8% in the US-rest
of the world tariff scenario. The reasons for this include the importance of the US and the
EU in the context of demand for Irish exports as well as the increased cost of investment and
production owing to higher interest rates from the more severe monetary policy response
from the ECB. As with the 10% US-rest of the world tariffs, we also make an adjustment to
account for the fact that the version of NIGEM used in our simulations does not distinguish
between goods and services and goods only. We therefore apply the same goods export
share adjustment as outline above for the permanent 25% US-EU tariff. The results of these
simulations are presented in Figures [I0] and Table [6] Similar to the US-rest of the world
tariff scenario, the results once again indicate that while the impact using the goods only
adjustment is certainly less severe, there is non the less a significant negative impact across
all the macroeconomic variables presented.

Finally, we examine the impact of non-tariff shocks as outlined in Section [{.1] These
are considered to replicate barriers to trade such as legislation which will reduce trade links
between countries - in this case between the US and the rest of the world. The simulation
results presented in Figure [[1] and Table [7] show that non-tariff barriers imposed by the US
on its global trading partners, effectively reducing US trade with the rest of the world by
10%, will also have a significant pass through to the Irish economy. Similar to the tariff
shocks, the non-tariff shocks have a strong negative impact on the volume of imports and
exports, reflecting the direct (from less trade with the US) and indirect (from a general
global slowdown) impacts of the protectionist policy. The deviations from the baseline are
broadly similar to that of the tariff shocks for consumption, the productions sectors and
domestic demand. There is however a noticeable difference in the path of both import
prices and overall prices. This can be explained by looking at the path of the exogenous

14 As part of our preliminary simulations, we increased US import tariffs of 60% on imports from China
and 10% on imports from all other economies, with subsequent retaliatory tariffs from US trading partners in
line with work done by Bernard et al. (2024)|11]. The results showed that, depending on retaliation, MDD
and GDP fell by around 3-4% and 6-7.5% from the baseline respectively. This is broadly in line with results
in Bernard et al. (2024)|11|, which showed a similar impact for a group of some small open economies.

19



inputs from NiGEM (Figure [3| for tariff and Figure || for non-tariff). The figures show a
much milder response in terms of changes in the ECB’s policy rate in the case of the non-
tariff shock. This is due to the fact that the non-tariff policy does not directly impact the
pricing mechanism as with the tariff shock. In addition, the temporary non-tariff shock has
a faster return to baseline than the temporary tariff shock. This is again related to the fact
that the non-tariff shock is not adjusting over time through the pricing mechanism.

In summary, the simulations presented in this section show that protectionist policies,
both tariff and non-tariff, have the potential to significantly impact the Irish economy, with
the traded sector being disproportionately affected. This, in turn, has a significant impact
on the labour market, consumption and the domestic economy as a whole.

The results in this section have shown the potential impact that protectionist policies will
have on the Irish economy through the main macroeconomic mechanisms modelled within
COSMO. There are, however, some channels not currently in the modelling framework which
are also likely to be impacted by these policies. Informed by the macroeconomic outcomes
presented in this section, Section [5| discusses how protectionist policies are likely to impact
other more complex areas of the Irish economy.

5 Other Impacts of Protectionism on the Irish Economy

As shown in the previous section, the modelling approach used in this paper allows us to
capture some of the main impacts of increased global protectionism on the Irish macroecon-
omy. However, as a small open economy Ireland is strongly integrated in the global system
making it particularly vulnerable to changes in global trade shifts. Therefore, any move
towards deglobalisation or protectionism is likely to impact the Irish economy through a
complex variety of mechanisms. As no macro econometric framework can model all of these
mechanisms simultaneously, this section gives a brief overview of some of the additional
channels through which these policies would be expected to affect the Irish economy as well
as examining the impact to the public finances in more detail.

One channel not covered by the COSMO framework is the impact on innovation and
R&D, both of which are closely linked to competitive pressures and, as a result, are likely
to be negatively affected by an increase in protectionism. The literature discussed in Sec-
tion [2] highlights the positive impact that trade has on innovation and R&D. Therefore,
the disruption to trade as highlighted by the simulations in Section [4] are likely to have a
negative impact on the level of innovation. This would impact on the Irish economy through
three distinct mechanisms. First, is the direct channel as Irish firms reduce R&D spending
in response to the fall in competition. This channel would be particularly acute if the EU
were to respond to tariffs imposed by the US. Second is the supply chain effect, as lower
innovation and productivity growth among foreign suppliers leads to higher input costs be-
ing passed on to Irish firms. The final channel is through a reduction in the productivity
spillover effect. As documented in a significant body of literature, innovation by a single
firm tends to produce an increase in productivity for the economy as a whole, either due
to horizontal spillovers as the firm’s competitors adopt the innovation (see Gorg & Strobl
(2001)[33]), or vertical spillovers as the innovation spreads downwards through the firm’s
supply chain (Javorcik 2004)[43]. In either case, a fall in global innovation due to lower com-
petition would be expected to impact on Irish firms through a reduction in such spillovers.
Further, Di Ubaldo, Lawless and Siedschlag (2018)[63] show that R&D spending increases
the capacity of firms located in Ireland to absorb knowledge spillovers from MNEs. A fall in
R&D investment caused by a decrease in import competition would therefore have a doubly
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negative impact on productivity in Ireland, decreasing both domestic innovation while also
undercutting the ability of Irish firms to absorb the innovations developed abroad.

The impact of protectionist policies on investment in both the traded and domestic sec-
tor was discussed in Section As outlined in Equationf§] of Section [3.3] investment in
COSMO is a function entirely of economic conditions. Unlike investment from domestic
firms, FDI flows are very sensitive to changes in the policy environment, and are so heavily
affected by geopolitical factors that are not fully captured by COSMO’s modelling approach.
For instance, Ireland’s position as a bridge linking the EU and US has played an important
role in attracting the large FDI inflows seen over the last two decades (Regan and Brazys
2017[57]). As such, these investment flows are likely to be highly sensitive to changes in
the geopolitical relationship between the two trading blocks. In particular, the tendency for
tariffs to provoke retaliation and escalation means that the introduction of such policies is
likely to create the expectation that trade relations will deteriorate further in the future.
These expectations may then deter FDI in a manner independent of the policy measures
themselves. Similarly, tariffs are often introduced as part of a more general industrial pol-
icy strategy that also incorporates subsidies and other supports for domestic firms (Juhész,
Lane and Rodrik 2024[44]). These policies, or the expectation that these policies will be
implemented in the future, may therefore shape firms’ decisions regarding where to locate
investment projects.

A slowdown in trade is likely to impact the Irish economy through a loss in economies
of scale. Authors such as Romer(1986)[60] and Barro and Sala-i-Martin (1995)[6] the im-
portance of increasing returns to scale as a driver of economic performance. The existence
of such dynamics suggest that firms located in large countries enjoy lower costs than their
equivalents in small countries, as their larger market size allows them to reap the benefits of
the increasing returns to scale. This also holds at the firm level, with productivity growth
being hindered by the constraint imposed upon the extent of the division of labour by the
small market size (Krugman, 1996)[47]). In reality, however, the size of a state’s population
is often less important than the number of consumers that a country’s firms can easily ac-
cess, creating a strong role for trade policy that would allow firms to access foreign markets
(Casella, 1995)[18]. Small states therefore often try to integrate as much as possible into the
world economy (McIntyre et al., 2018), so that “openness can substitute for a large domestic
market” (Alesina, 2005)[1]. Ireland is no exception in this regard, and Irish firms have ben-
efitted significantly from the free access to European markets provided by membership in
the European Communities from 1973 onwards. O’Rourke (2016)[55] highlights the trans-
formative nature of membership for the Irish economy, pointing out that the Irish economy
only began to grow in-line with convergence model predictions after gaining membership,
while Campos et al (2014)[17] found that membership boosted Ireland’s income per capita
growth by almost 2 per cent. While the common market rules mean that exports to other
EU member states cannot be threatened by tariffs or protectionism, Irish exporters have
increasingly diversified into other markets. Goods exports to the US, for instance, went
from being 17% of total goods exports in 2000 to 28% in 2023, with the Chinese figure rising
from 1% to 5% over the same period. These exports have allowed Irish firms to develop
economies of scale that would not have been possible had they been producing solely for
the domestic market, and the lower costs generated by these economies of scale are highly
threatened by an increase in tariffs and protectionism.

As shown in Section an increase in protectionist policies is expected to impact the
state’s fiscal position, with COSMO’s simulations showing an increase in Government Debt
across all scenarios considered. This fiscal impact is driven by a number of factors, spread
across both the income and expenditure side of the ledger. First, the fall in employment
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discussed in Section [f.2] would lead to a decrease in income tax receipts. This effect could
be proportionally greater than the fall in employment, given that the Irish taxation system
is relatively progressive by international standards and those employed by multinationals
are disproportionately well paid as discussed in Section Indeed, Revenue (2023)|E| esti-
mate that employees of MNEs contribute €25.6bn in combined income tax, USC and PRSI.
Indirect taxes on consumption would be impacted as the fall in employment impacts on
consumption and overall consumer spending, while corporation taxes would be similarly af-
fected as profits are squeezed by higher input costs and lower aggregate demand. We would
also expect to see pressure on the state’s fiscal position from the expenditure side, as trans-
fers to households increase in response to the rise in unemployment, and automatic fiscal
stabilisers take effect. Most of these channels are accounted for in some form in COSMO’s
Government Sector (see Section , which allows macroeconomic fluctuations to affect
government revenue, with the impact being broken down into the three subcomponents of
personal taxes (dth), indirect taxes (tsn) and corporation taxes (dte). Figure [12] plots the
deviation from the baseline in the sub-components and the total government revenue for the
permanent 10% US-rest of the world bilateral tariff outlined in Section The figure shows
the significant impact that this protectionist shock has on Irish government revenue as a
whole, and across the three headings, with the fall in corporation tax the most pronounced.

While these simulations in COSMO provide a useful benchmark as to the impact of tariff
and non-tariff shocks on Ireland’s public finances, the results must come with an important
caveat. As previously mentioned, a key consideration when modelling Ireland’s public fi-
nances relates to the level of windfall tax receipts, particularly with regard to corporation
tax. Over the last number of years, windfall tax receipts have provided a major boost to
Ireland’s public finances. These receipts are well in excess of those explained by standard
macroeconomic indicators. The addition of these windfall corporation tax receipts has a
significant impact on the key fiscal measures and ratios. As outlined in Equation [12] cor-
poration tax (dte) estimates in COSMO are based on the profits of domestic trading firms
(cpn). This approach is based upon the assumption that corporation tax receipts are suffi-
ciently broad-based to fluctuate in-line with the economy as a whole. However, the nature or
Ireland’s corporation tax means that idiosyncratic developments within a small number of
firms often dominate economic fundamentals in explaining yearly fluctuations in corporation
tax receipts, with the result that forecasts made by structural macroeconomic models may
not be appropriate. While the concentrated nature of corporation tax revenue in Ireland
makes it difficult to accurately forecast in any model where receipts are based on overall
macroeconomic conditions only, it should be highlighted that, due to this concentrated na-
ture, there is a possibility that deviations from the baseline corporation tax receipts, and
by extension total government revenue, would be considerably larger that those presented
in Figure [I2] This can be viewed as an additional risk to Irish public finances, outside
the macroeconomic impacts modelled in Section [} and would fall under a scenario where
higher tariffs imposed caused large multinationals which have contributed to corporation
tax receipts to repatriate or re-shore to the US. Protectionist policies therefore that target
specific sectors of the Irish traded sector would have a disproportionate negative impact on
Irish public finances.

13https://www.revenue.ie/en/corporate/documents/research /ct-analysis-2023.pdf
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6 Conclusion

The period in the wake of the financial crisis saw a breakdown in the link between growth
in economic activity, and the expansion of trade, creating the impression that the structure
of the world economy was changing and that the progress of globalisation had stalled. This
impression was heightened in the period after 2016, as protectionist trade policies began to
play a much larger role in the global economy and governments turned to tariffs and other
protectionist policies as a means of protecting domestic industries and encouraging import
substitution. These deglobalisation pressures intensified further during the Covid-19 pan-
demic, which highlighted some of the risks produced by globalised forms of production and
legitimised the use of trade and industrial policy among political movements and institu-
tions which had previously been committed to free trade. The policies outlined by the new
US administration have brought global protectionist policies into particular focus. While
considerable uncertainty remains as to the details of the new administration’s trade policy
plans, the measures announced so far represent a clear and significant risk to the world econ-
omy, in particular to the affected economies, and have the potential to significantly weigh
on global growth.

With these arguments in mind, this paper combines NIESR’s Global Econometric Model
(NiGEM) and the ESRI’s macro-econometric model (COSMO) to examine the potential im-
plications for the Irish economy of an escalation in protectionism and trade barriers. While
a protectionist shock of the size being discussed by officials in the new US administration
would likely have a significant impact on the majority of economies around the world, a
shock of this nature has the potential to have a larger effect on the Irish economy due to its
openness and size. Compared to larger, more diversified economies, Ireland’s small, highly
integrated economy is likely to be disproportionately affected by disruptions to the interna-
tional trading system.

This paper applies a number of protectionist shocks, relating both to tariff and non-tariff
barriers. Both unilateral and bilateral tariff scenarios between the US, the rest of the world
and the EU are examined. In addition, the impact of non-tariff barriers imposed by the US
on the rest of the world are also accounted for. The simulations presented show that these
policies have the potential to significantly impact the Irish economy, with the traded sector
disproportionately affected. This in turn leads to a significant impact on the labour mar-
ket, consumption and the domestic economy as a whole, with MDD potentially falling by
around 1.5% to 2% below its no protectionist policy baseline. In addition, our results show
that the impact of protectionist policies are likely to have a negative impact on Ireland’s
public finance, with the macroeconomic impacts alone causing falls in personal, indirect and
corporation tax receipts. The paper also discusses how corporation tax in particular could
be adversely impacted in a scenario where the imposition of protectionist policies causes
large multinationals to move production to the US. This can be viewed as an additional
risk to Irish public finances, outside the macroeconomic impacts simulated in the modelling
approach of the paper.
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Tables and Figures

Table 1: Tariff Shock: 10% US Unilateral Tariff to Rest of World

After 1 Year

After 4 Years

After 7 Years

Perm. Temp. Perm. Temp. Perm. Temp.
Imports -0.5 -0.3 -3.1 -1.8 -3.8 -1.5
Exports -0.4 -0.2 -2.5 -1.5 -34 -1.5
Import Prices 0.7 0.6 -0.1 0.2 -1.1 -0.6
Prices 0.4 0.3 0.1 0.3 -0.5 -0.1
Disposable Income -0.7 -0.5 -1.2 -0.6 -0.7 0.2
Consumption -0.4 -0.3 -1.8 -0.8 -1.6 -0.2
Production (Traded) -0.4 -0.2 -2.2 -1.3 -3.0 -1.3
Production (Domestic)  -0.2 -0.1 -1.4 -0.7 -1.5 -0.3
Investment (Traded) -0.5 -0.3 -2.6 -1.6 -3.5 -1.4
Investment (Domestic) 0.1 0.1 -1.8 -1.0 -2.8 -1.2
Employment -0.1 -0.1 -1.6 -1.2 -2.2 -1.4
GDP -0.3 -0.2 -1.9 -1.1 -2.5 -1.1
MDD -0.2 -0.1 -1. -0.6 -1.3 -0.5
Government Debt 0.1 0.0 0.7 0.3 1.1 0.4

Table 2: Tariff Shock: 10% US-Rest of World Bilateral

After 1 Year

After 4 Years

After 7 Years

Perm. Temp. Perm. Temp. Perm. Temp.
Imports -0.8 -0.6 -4.0 -2.9 -4.8 -2.0
Exports -0.6 -0.5 -3.2 -24 -4.3 -1.9
Import Prices 0.5 0.5 -0.2 -0.2 -0.9 -1.2
Prices 0.3 0.3 0.2 0.3 -0.3 -0.5
Disposable Income -0.8 -0.7 -1.7 -1.2 -1.2 0.1
Consumption -0.5 -0.4 -24 -1.7 -2.3 -0.8
Production (Traded) -0.6 -0.5 -2.8 -2.1 -3.7 -1.7
Production (Domestic) -0.3 -0.2 -1.8 -1.3 -1.9 -0.9
Investment (Traded) -0.7 -0.6 -3.4 -2.5 -4.3 -1.9
Investment (Domestic) -0.2 -0.2 -2.1 -1.5 -3.2 -2.0
Employment -0.2 -0.1 -1.9 -1.6 -2.6 -1.7
GDP -0.5 -0.4 -2.5 -1.8 -3.2 -14
MDD -0.3 -0.2 -1.3 -0.9 -1.7 -0.7
Government Debt 0.1 0.1 0.9 0.7 1.5 0.8

Note: The above tables show the percentage difference (levels) from a no tariff baseline.
The simulations have been converted to annual from quarterly and show deviations for
periods of 1, 4 and 7 years after the initial shock.
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Table 3: Tariff Shock: Permanent 10% US-Rest of World Bilateral
Goods & Services vs. Goods Only

After 1 Year After 4 Years After 7 Years

Goods & Goods Goods & Goods Goods & Goods

Services Only Services Only Services Only

Imports -0.8 -0.6 -4.0 -2.9 -4.8 -3.6
Exports -0.6 -0.5 -3.2 -2.4 -4.3 -3.2
Import Prices 0.5 0.4 -0.2 0.1 -0.9 -0.6
Prices 0.3 0.2 0.2 0.3 -0.3 -0.1
Disposable Income -0.8 -0.6 -1.7 -1.2 -1.2 -0.8
Consumption -0.5 -0.4 -24 -1.7 -2.3 -1.5
Production (Traded) -0.6 -0.4 -2.8 -2.1 -3.7 -2.8
Production (Domestic) -0.3 -0.2 -1.8 -1.3 -1.9 -1.4
Investment (Traded) -0.7 -0.5 -3.4 -2.9 -4.3 -3.6
Investment (Domestic) -0.2 -0.1 -2.1 -1.7 -3.2 -2.7
Employment 0.2 0.1 1.9 1.6 2.6 21
GDP -0.5 -0.4 -2.5 -1.8 -3.2 -24
MDD -0.3 -0.2 -1.5 -1.1 -1.7 -1.2
Government Debt 0.1 0.1 0.9 0.6 1.5 1.0

Note: The above tables show the percentage difference (levels) from a no tariff baseline.
The simulations have been converted to annual from quarterly and show deviations for
periods of 1, 4 and 7 years after.
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Table 4: Tariff Shock: 25% US Unilateral Tariff to EU

After 1 Year

After 4 Years

After 7 Years

Perm. Temp. Perm. Temp. Perm. Temp.
Imports -0.6 -0.4 -3.5 -2.3 -4.1 -1.9
Exports -0.5 -0.3 -2.8 -1.8 -3.7 -1.7
Import Prices 0.4 0.3 -0.7 -0.5 -2.2 -1.6
Prices 0.2 0.2 -0.3 -0.1 -1.1 -0.7
Disposable Income -0.7 -0.6 -1.2 -0.7 -0.5 0.3
Consumption -0.4 -0.4 -2.1 -1.6 -1.8 -1.1
Production (Traded) -0.5 -0.3 -2.4 -1.6 -3.2 -1.5
Production (Domestic)  -0.2 -0.2 -1.6 -1.2 -1.6 -1.0
Investment (Traded) -0.6 -0.5 -2.5 -1.9 -3.6 -1.7
Investment (Domestic) -0.2 -0.1 -1.9 -1.0 -2.9 -1.0
Employment -0.1 -0.1 -1.7 -1.4 -2.2 -1.6
GDP -04 -0.3 -2.1 -14 -2.7 -1.3
MDD -0.3 -0.2 -1.3 -1.0 -1.3 -0.7
Government Debt 0.1 0.1 0.8 0.5 1.3 0.7

Table 5: Tariff Shock: 25% US Bilateral Tariff to EU

After 1 Year

After 4 Years

After 7 Years

Perm. Temp. Perm. Temp. Perm. Temp.
Imports -1.1 -0.9 -4.7 -3.7 -5.6 -2.8
Exports -0.8 -0.7 -3.9 -3.1 -5.0 -2.7
Import Prices 0.3 0.3 0.1 0.2 -0.9 -1.2
Prices 0.2 0.2 0.3 0.3 -0.3 -0.4
Disposable Income -0.9 -0.8 -2.1 -1.6 -1.6 -0.2
Consumption -0.5 -0.4 -2.8 -2.1 -2.8 -1.2
Production (Traded) -0.8 -0.7 -3.4 -2.7 -4.4 -2.3
Production (Domestic) -0.4 -0.3 -2.1 -1.6 -2.3 -1.2
Investment (Traded) -0.9 -0.7 -3.5 -2.8 -4.8 -2.5
Investment (Domestic) -0.4 -0.2 -2.2 -1.7 -2.5 -1.4
Employment -0.2 -0.2 -2.2 -1.9 -3.0 -2.1
GDP -0.6 -0.6 -3.0 -2.3 -3.7 -2.0
MDD -0.4 -0.3 -1.8 -1.3 -1.8 -0.8
Government Debt 0.1 0.1 1.1 0.9 1.8 1.1

Note: The above tables show the percentage difference (levels) from a no tariff baseline.
The simulations have been converted to annual from quarterly and show deviations for

periods of 1, 4 and 7 years after
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Table 6: Tariff Shock: Permanent 25% US-EU Bilateral
Goods & Services vs. Goods Only

After 1 Year After 4 Years After 7 Years

Goods & Goods Goods & Goods Goods & Goods

Services Only Services Only Services Only

Imports -1.1 -0.7 -4.7 -3.0 -5.6 -3.7
Exports -0.8 -0.5 -3.9 -2.5 -5.0 -3.3
Import Prices 0.3 0.3 0.1 0.3 -0.9 -0.3
Prices 0.2 0.1 0.3 0.3 -0.3 0.1
Disposable Income -0.9 -0.6 -2.1 -1.3 -1.6 -1.0
Consumption -0.5 -0.3 -2.8 -1.7 -2.8 -1.6
Production (Traded) -0.8 -0.5 -3.4 -2.2 -4.4 -2.9
Production (Domestic) -0.4 -0.2 -2.1 -1.3 -2.3 -1.4
Investment (Traded) -0.9 -0.4 -3.5 -1.9 -4.8 -2.9
Investment (Domestic) -0.4 -0.2 -2.2 -1.3 -2.5 -1.7
Employment -0.2 -0.1 -2.2 -1.6 -3.0 -2.2
GDP -0.6 -0.4 -3.0 -1.9 -3.7 -2.4
MDD -0.4 -0.2 -1.8 -1.1 -1.8 -1.1
Government Debt 0.1 0.1 1.1 0.7 1.8 1.0

Note: The above tables show the percentage difference (levels) from a no tariff baseline.
The simulations have been converted to annual from quarterly and show deviations for
periods of 1, 4 and 7 years after
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Table 7: Non-Tariff Shock: 10% Non-Tariff Barrier from US to Rest of World

After 1 Year After 4 Years After 7 Years

Perm. Temp. Perm. Temp. Perm. Temp.
Imports -1.6 -1.6 -4.0 -3.8 -4.6 -0.9
Exports -14 -14 -3.6 -3.5 -4.3 -1.1
Import Prices -0.4 -0.4 -1.0 -0.9 -1.0 -0.1
Prices 0.1 0.1 0.3 0.1 0.5 0.2
Disposable Income -0.9 -0.9 -1.7 -1.5 -1.4 0.2
Consumption -0.5 -0.5 -1.5 -1.4 -1.5 -0.2
Production (Traded) -1.3 -1.3 -3.1 -3.0 -3.8 -1.0
Production (Domestic) -0.9 -0.9 -1.9 -2.0 -24 -0.5
Investment (Traded) -1.5 -1.5 -3.6 -3.5 -4.2 -1.0
Investment (Domestic) -0.4 -0.4 -1.2 -1.1 -1.3 -0.3
Employment -0.3 -0.3 -2.0 -1.9 -2.5 -1.5
GDP -1.0 -1.0 -2.6 -2.5 -3.1 -0.8
MDD -0.6 -0.6 -1.4 -1.3 -1.6 -0.4
Government Debt 0.3 0.3 0.9 0.9 1.3 0.7

Note: The above tables show the percentage difference (levels) from a no tariff baseline.
The simulations have been converted to annual from quarterly and show deviations for
periods of 1, 4 and 7 years after.
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Figure 1: Movement in Trade as Share of World GDP over time
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Figure 2: Schematic of NIGEM Global Variables in COSMO
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NiGEM: ecbint is ECB marginal lending rate; een is effective exchange rate (trade-weighted); lrnge is 10-
year Government bond yield; ukgip, is UK personal tax rate; uky,, is UK employment; ukpcn is UK price
levels; ukyrz is UK unemployment rate; uky,in is UK wages; auyrz is Australian unemployment rate; cpx is
competitors trade prices; poe is world oil prices; wdy is Global demand (trade weighted); rex is Dollar-Euro
exchange rate

COSMO: rmt is residential mortgage rate ; nfcrat NFC lending rate; fah household financial assets;
gfa is total foreign assets; ema is emigration; mtd is import prices; xtd export prices; yprer is production
in the traded sector; eriy, gy, dm,ct is fossil fuel consumptions across the traded, government, domestic and
construction sectors
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Figure 3: COSMO’s Exogenous Inputs from NiGEM (Selected)
10% US-Rest of World Tariff Scenarios
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Note: The above figure shows the path of the exogenous global variables from NiGEM enter COSMO as
outlined in Section E The solid red line represents path of NIGEM’s baseline. Global demand refers to
global demand for Irish exports.



Figure 4: COSMO’s Exogenous Inputs from NiGEM (Selected)
25% US-EU Traiff Scenarios

ECB policy rate Competitors trade prices Effective exchange rate (trade-weighted)
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Note: The above figure shows the path of the exogenous global variables from NiGEM enter COSMO as
outlined in Section E The solid red line represents path of NIGEM’s baseline. Global demand refers to
global demand for Irish exports.



Figure 5: COSMO’s Exogenous Inputs from NiGEM (Selected)
Non-Tariff Barrier Scenarios

ECB policy rate Competitors trade prices Effective exchange rate (trade-weighted)
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Note: The above figure shows the path of the exogenous global variables from NiGEM enter COSMO as
outlined in Section E The solid red line represents path of NIGEM’s baseline. Global demand refers to
global demand for Irish exports.
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Figure 6: 10% US-Rest of the World Tariff Scenario
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Figure 7: Sensitivity
10% US-Rest of World Tariff on Goods & Services vs. Goods Only
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Figure 8: Sensitivity
Difference in Impact of US-Rest of World Tariff increasing from 10% to 20%
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Figure 9: 25% US-EU Tariff Scenario
Deviation from No Tariff Baseline
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Figure 10: Sensitivity

25% US-EU Tariff on Goods & Services vs. Goods Only
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Figure 11: 10% Non-Tariff Trade Barrier Scenario
Deviation from No Barrier Baseline
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Figure 12: Impact on Government Revenue and its Components (Based on the Permanent 10% US-Rest of
World Bilateral Tariff Scenario)
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