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DN ESTIMATING THE IMPACTS OF Al, TRADE POLICY, AND
THE ENERGY TRANSITION: AN APPLICATION TO
IRELAND'

Developments in trade policy, Al, and the energy transition are shaping small open economies. This
paper uses a static, multi-region, multi-sector computable general equilibrium model to assess the
impacts of these forces on Ireland in the long run through three channels: (i) current tariffs and trade
agreements, (ii) Al-driven productivity gains, and (iii) carbon pricing, abstracting from short-run
dynamics and frictions. The findings suggest that (i) the current trade policy shocks primarily redirect
trade across partners and sectors, with modest aggregate output and export effects; (i) Al-driven
productivity gains can generate strong output and export growth, particularly in knowledge-intensive
sectors, while inducing significant sectoral labor reallocation and distributional implications across
factors of production which needs to be managed; (iii) carbon pricing can play a key role in addressing
rising energy demand from Al and offsetting emissions, by shifting production toward lower-emission
activities and increasing the renewable share in electricity generation.

A. Introduction

1. Artificial intelligence, trade policy shifts, and the energy transition are simultaneously
reshaping the outlook for small open economies. For Ireland, these structural forces are
particularly salient given the economy’s openness, deep integration into global value chains, and
specialization in high-value tradable sectors. Changes in tariff regimes and the emergence of new
trade agreements can alter relative market access and reconfigure export patterns, while Al-driven
productivity gains offer scope to strengthen competitiveness through the supply side. At the same
time, productivity-led expansion raises energy demand and emissions, intensifying policy trade-offs
around climate objectives and the electricity mix. Understanding how trade policy, technological
change, and climate policy interact is therefore central to assessing their implications for Ireland'’s
product and labor markets, growth prospects, and progress toward decarbonization.

2. To assess these interactions quantitatively, this paper brings trade policy, Al-driven
productivity gains, and climate policies together within a single, integrated analytical
framework. Using a multi-region, multi-sector computable general equilibrium model calibrated to
a 2025 baseline, the analysis embeds granular tariff data and sector- and region-specific Al
productivity shocks, allowing policy changes and technological advances to interact consistently
through relative prices, production structures, bilateral trade flows, and factor markets. The
framework highlights the distinct and interrelated channels through which trade policy re-routes
activity across markets, Al amplifies growth and competitiveness through the supply side, and

" The author is grateful to Rossen Rozenov and Yang Yang for insightful discussions and valuable comments at
various stages of this work. The author is also thankful to Brigitte Plein and Yuqi Bao for their excellent assistance.
This paper benefited from valuable comments and suggestions from participants in staff's presentation during the
Article IV consultation mission.

INTERNATIONAL MONETARY FUND 3



IRELAND

carbon pricing reshapes sectoral composition and energy use. By comparing standalone and
combined scenarios, the paper clarifies whether trade adjustment operates primarily through prices
or quantities, how Al-driven productivity reshapes Ireland’s economic structure, and the extent to
which climate policy may temper productivity-led expansion—ultimately shedding light on how
policy choices affect Ireland’s ability to reconcile strong growth with decarbonization objectives.

B. Model Framework and Scenario Design

3. The paper aims to quantify Ireland’s adjustment to trade shocks, Al-related
productivity changes, and climate policy using a multi-region, multi-sector computable
general equilibrium (CGE) model. The analysis is implemented in CGE-MOD (Khabbazan and Von
Hirschhausen, 2021), a static general equilibrium framework designed to capture economy-wide
spillovers through relative prices, trade flows, sectoral reallocation, and factor markets. The model
features nested constant elasticity of substitution (CES) technologies and a standard Armington
trade structure: inputs are differentiated by origin, while domestic output is allocated between
domestic and export markets via constant elasticity of transformation (CET) functions, so trade
shocks operate through wedges between import and domestic prices that induce substitution, trade
diversion, and resource reallocation across sectors. Labor and capital are mobile across sectors
within each region, while an immobile natural-resource factor anchors fossil-fuel supply, allowing for
region-specific supply responses and the emergence of natural-resource rents. Annex | presents the
economic structure of the model and the key substitution elasticities, calibrated using standard
values from the literature. All factor incomes—Iabor, capital, and natural resources—as well as tax
revenues accrue to the representative household in the model, so changes in household income
reflect their combined evolution.

4. The framework features an explicit treatment of energy, allowing emissions to
respond through both activity and composition channels. Electricity generation is disaggregated
by technology, including renewables, nuclear, fossil-fuel-based generation, and other sources, so
that changes in relative costs induce substitution across power technologies, while CO, emissions
are linked to fuel use through fixed emissions coefficients. The model also allows for carbon pricing
and emissions trading systems, ensuring that policy-driven changes in carbon costs are transmitted
consistently through production decisions, energy use, and emissions outcomes. This structure is
essential for interpreting scenarios in which shifts in the electricity generation mix either reinforce or
offset changes driven by aggregate economic activity.

5. The model is benchmarked to the Global Trade Analysis Project (GTAP) database and
calibrated to a 2025 baseline. Specifically, the GTAP 11 Power dataset is used as the benchmark,
providing internally consistent data on production, consumption, bilateral trade, energy use, and
CO; emissions. To align the analysis with Ireland’s policy questions, the global economy is
aggregated into eight regions—Ireland, the rest of the European Union, the United States, the
United Kingdom, China, India, Mercosur, and the rest of the world—and 44 economic sectors (see
Annex Il for the sector mapping). Baseline calibration draws on historical data and projections for
GDP and CO, emissions over 2017-25, using IMF projections (IMF, 2024) to anchor regional
macroeconomic paths. Regional factor endowments—Iabor, capital, and natural resources—are
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scaled using a common adjustment factor to match projected aggregates, and where relevant,
sector-specific production features and either market-based carbon pricing or taxes on
CO,-emitting intermediate inputs are incorporated to ensure consistency with emissions projections
and the energy mix. For Ireland, an initial economy-wide carbon price of around USD 72.3 per ton of
CO; is incorporated in the baseline, reflecting both EU Emissions Trading System pricing and
domestic carbon taxation.? Policy simulations are conducted as comparative statics relative to this
baseline, and results should therefore be interpreted as medium-to-long-run reallocations rather
than short-run dynamics. The 2025 baseline abstracts from the U.S. tariff increases, which are
introduced only in the counterfactual tariff scenarios.

6. Several counterfactual scenarios are of main interest in the case of Ireland and are
organized into three groups. These are:

e Tariff and Trade Agreements scenarios include the end-2025 tariffs imposed by the United States
and counterfactual trade agreements between the [ oo Uss. Tarf Rates on Trading Partners by the End
EU and Mercosur and between the EU and India, as | of 2025 ¢ercentdesaton o baseing
well as a combination of these policy changes. nited Kingdom 1
Tariff inputs are drawn from the WTO Tariff &
Trade Data (TTD) platform, using the WTO-IMF
Tariff Tracker that records changes in effectively
applied duties at the tariff line level and provides
standardized aggregations to HS 6 and GTAP
product categories with implementation dates. . o " "
Trade agreements are modeled as reductions in Sources IO Tari & Trade Data (ITD) and INMF staff calculations.

Ireland N
Mercosur RN
Rest of the world RN
Rest of the European Union I
China |

India I

bilateral goods tariffs to zero for the relevant partners; non-tariff barriers are not included, so
the scenarios isolate the general equilibrium effects of tariff changes operating through relative
prices, trade diversion, and sectoral reallocation (see Table 1).

e Al-driven Productivity Gains scenarios implement sector- and region-specific productivity
improvements that raise efficiency while reshaping sectoral factor demand and the composition
of income. The calibration of productivity shocks follows published evidence on Al exposure and
adoption, drawing on Cerutti et al. (2025) and OECD (2025), and is implemented under low,
medium, and high variants to reflect uncertainty about the pace and breadth of diffusion. These
scenarios are designed to map differences in Al intensity across sectors and countries into
macroeconomic outcomes through general equilibrium adjustments in production, trade, and
factor allocation (see Table 1). Al-driven productivity gains are assumed to occur across all
regions, with heterogeneous sector- and country-specific magnitudes, implying that Ireland’s
results reflect relative rather than unilateral productivity gains.

e Carbon Pricing Policy scenarios allow the carbon price instrument to adjust where relevant,
either to offset the emissions implications of Al productivity shocks (keeping emissions at their

2 Ireland operates both a national carbon tax and the EU ETS 1. The scope of the carbon tax broadly speaking covers
the non ETS 1 sector; primarily fuels used for heating and propellant use, so this covers the EU ETS 2 sector.

INTERNATIONAL MONETARY FUND 5



IRELAND

baseline level) or to achieve a 20 percent reduction in emissions relative to baseline in the
absence of Al. The policy is represented through an additional carbon price over the calibrated
baseline, generating associated carbon revenues and inducing reallocation across energy
sources and sectors, including through changes in the electricity mix (see Table 1). The
simulations impose economy-wide carbon pricing across all sectors, while current policy
coverage in Ireland remains incomplete.

7. Interpretation of the results should take into account the scope and simplifying
assumptions of the modeling framework. The analysis is conducted in a static
general-equilibrium setting and should therefore be interpreted as comparing alternative
equilibrium outcomes in the medium to long term, rather than tracing short-run dynamics or
transition paths. In this framework, Al adoption is modeled as an exogenous, sector- and
region-specific productivity improvement, abstracting from the endogenous accumulation of Al
capital, skills, and innovation capacity, as well as from potential labor displacement or
unemployment effects. The framework abstracts from Al-specific energy use (for example,
data-center demand), capturing only the indirect effects of Al through higher aggregate activity. The
analysis also abstracts from uncertainty around key drivers, including future trade policy
developments, the scale and diffusion of Al productivity gains, climate impacts, and climate policy
responses, which could affect the results. Climate policy is represented through carbon pricing as a
stylized instrument to internalize emissions costs, with both carbon pricing revenues and other tax
revenues rebated lump-sum to households. Accordingly, the analysis does not incorporate the full
range of Ireland’s climate policy framework, including the targets and renewable energy policies set
out in the Government's Climate Action Plan 2025 (Department of Climate, Energy and the
Environment, 2025), for example, policies supporting onshore and offshore wind, solar, and related
energy measures. Alternative policy instruments, such as regulations or subsidies, are not explicitly
modeled. While these simplifying assumptions limit the analysis of adjustment dynamics and
distributional frictions, they allow for a transparent characterization of the economy-wide
reallocation, price, and trade channels through which trade policy, Al-driven productivity gains, and
climate policies jointly shape Ireland’s equilibrium outcomes.

Table 1. Ireland: Scenario Description

Group Scenario Scenario Description
USTar End-2025 U.S. tariffs on trading partners, differentiated by region and sector.
Tariff and Trade EUMSC EU and Ireland eliminate bilateral tariffs with Mercosur.
Agreements EUIND EU and Ireland eliminate bilateral tariffs with India.

UST+FT U.S. tariffs combined with EU trade agreements with Mercosur and India.

Al-driven Al-L Low Al-driven productivity gains across all regions and sectors.
Productivity Al-M Medium Al-driven productivity gains across all regions and sectors.
Gains Al-H High Al-driven productivity gains across all regions and sectors.
AIL-CP Low Al productivity gains with carbon pricing to keep Ireland’s emissions at baseline.
Carbon Pricing AIM-CP Medium Al productivity gains with carbon pricing to keep Ireland’s emissions at basel
Policy AIH-CP High Al productivity gains with carbon pricing to keep Ireland’s emissions at baseline
CARB20 Carbon pricing in Ireland to reduce emissions by 20 percent relative to baseline.
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C. Tariff and Trade Agreements: Re-Shaping Global Trade

8. Trade policy shocks affect Ireland primarily through trade reallocation rather than
through large aggregate output effects. Consistent with standard trade theory, the tariff shock
has negative global effects in the model: world real output declines by 0.13 percent and global real
exports fall by 2.84 percent, while the global price index rises by 0.64 percent, even as activity is
redistributed across countries and sectors. Globally, tariff changes are uneven across sectors and
partners, and pharmaceuticals face comparatively lighter tariff increases than many other traded
goods, which tends to cushion Ireland’s core export base given its specialization. At the same time,
preferential trade agreements operate through improved market access, generating trade creation
and diversion as bilateral tariffs are reduced to zero for partner pairs. Taken together, these forces
imply that Ireland’s adjustment shows most clearly in shifts in export composition, bilateral trade
patterns, and sectoral activity, rather than in headline macroeconomic aggregates. The limited
aggregate effects reflect economy-wide reallocation of labor and capital across sectors, which
offsets large sector- and partner-specific export shifts at the macro level.

9. Aggregate macroeconomic effects of the trade scenarios are modest. Ireland’s real GDP
increases marginally under the U.S. tariff shock, and the increase remains below 0.20 percent even
when tariffs are combined with the two EU trade agreements. The modest positive GDP response
reflects a reallocation toward relatively higher-value and less-tariff-exposed export activities—most
notably pharmaceuticals—combined with factor reallocation toward more capital-intensive sectors,
which offsets negative demand effects at the aggregate level. These results indicate that the
dominant adjustment margin is reallocation rather than a broad-based shift in domestic activity
(Figure 1). The limited aggregate impact of the EU-Mercosur and EU-India agreements is consistent
with their tariff-only design: by reducing bilateral tariffs to zero, these scenarios mainly re-route
trade at the margin rather than generating large economy-wide gains. Price effects are similarly
muted, with only small increases in the price index under the tariff shock and a modestly larger rise
in the combined scenario (Figure 1), underscoring that adjustment operates primarily through trade
diversion and sectoral reallocation. Non-tariff barriers are not incorporated in the scenarios and
could affect the magnitude of the reported effects.

Figure 1. Ireland: Real GDP and Price Index Impacts in Tariff and Trade Agreements

Scenarios
Real GDP Price Index
(Percent deviation from baseline) (Percent deviation from baseline)
0.2 04
0.18 0.35
0.16
0.3
0.14
0.12 0.25
0.1 0.2
0.08 0.15

0.06
0.04

0.02 0.05
; = b 0 = B

USTar EUMSC EUIND UST+FT USTar EUMSC EUIND UST+FT

0.1

Source: IMF staff calculations. Source: IMF staff calculations.
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10. Export volumes respond more than output, suggesting that trade policy shocks are
transmitted mainly through the external demand and relative-price channels. Under the U.S.
tariff scenario, Ireland’s total real exports decline modestly by 0.89 percent, while the average export
price rises by 1.04 percent, consistent with trade re-routing under new tariff differentials and a shift
toward relatively higher-priced destination—product pairs (Figure 2). By contrast, the EU trade
agreements in isolation generate only marginal gains in export volumes and negligible changes in
export prices (Figure 2). When U.S. tariffs are combined with the EU agreements, aggregate export
volumes remain slightly negative at —0.83 percent, but export prices increase further to 1.14 percent,
indicating that headline aggregates mask sizable offsetting shifts across partners (see below).
Ireland’s terms of trade move only marginally across scenarios, indicating that trade adjustment
reflects quantity reallocation rather than price-based gains from trade (Table 3).

Figure 2. Ireland: Real Export and Export Price Impacts in Tariff and Trade Agreements

Scenarios
Real Exports Export Price
(Percent deviation from baseline) (Percent deviation from baseline)
0.2 12
0 — — 1
-0.2 0.8
-04 0.6
-0.6 04
-0.8 0.2
A 0 == =
USTar EUMSC EUIND UST+FT USTar EUMSC EUIND UST+FT

Source: IMF staff calculations. Source: IMF staff calculations.

11. Bilateral trade flows provide clear evidence of trade diversion in response to tariff and
free trade agreement shocks. Under the U.S. tariff scenario, Ireland’s exports are re-directed
toward the U.S. market, with shipments to the United States increasing by 18.78 percent, reflecting a
relative competitiveness gain as tariffs fall more heavily on alternative suppliers, while exports to
other major destinations decline, including China (-9.07 percent) and the rest of the EU (REU:

-5.38 percent) (Table 2). Preferential EU trade agreements operate primarily through improved
market access: exports from Ireland rise sharply toward the partner region—exports to Mercosur
increase by 15.14 percent under the EU-Mercosur agreement, and exports to India rise by

18.10 percent under the EU-India agreement—while changes elsewhere remain limited. On the
import side, U.S. tariffs are associated with a marked contraction in imports from the United States
(—=9.39 percent), as higher costs of imported intermediates in the U.S. raise U.S. production costs and
export prices and prompt Ireland to substitute toward alternative suppliers. Under the trade
agreements, imports from the partner regions expand notably, including from Mercosur

(+10.79 percent) and India (+12.65 percent). Taken together, these patterns point to re-routing
across partners rather than broad-based trade compression, with Ireland’s external adjustment
driven by shifts in bilateral market shares and sourcing patterns.
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Table 2. Ireland: Trade Flows in Tariff and Trade Agreements Scenarios
(Percent deviation from baseline)
Export
CHN GBR IND NCM REU USA ROW
USTar -9.07 -152 -751 -344 -538 1878 -545
EUMSC -049 0.04 -035 1514 014 -044 -031
EUIND -0.56  -0.17 18.1 -0.33  0.01 -035  -0.36

UST+FT -10.01 -1.64 8.84 1026 -526 18.08 -6.06

Import
USTar 10.87 -0.66 9.96 3.41 2.91 -9.39 3.59
EUMSC 0.48 0.01 0.26 10.79  -0.67 0.32 0.23
EUIND 0.06 -0.1 12.65 0.41 -0.55 0.1 0.12
UST+FT 1148 -0.78 24.26 15.1 1.68 -9.06 3.91

Source: IMF staff calculations.

Table 3. Ireland: Selected Macro Indicators in Tariff and Trade Agreements Scenarios
(Percent deviation from baseline)
USTar EUMSC EUIND UST+FT

Private Consumption Quantity 0.38 0.05 0.08 0.51
Private Consumption Price 0.57 0.04 0.05 0.65
Capital Income 2.02 0.08 0.05 2.14
Labor Income -1.16 0.06 0.11 -0.98
Natural Resources Income -8.8 -0.87 1.65 -8.21
Total Import Quantity -0.77 0.05 0.09 -0.64
Total Import Price 0.95 0.03 0.02 0.99
Terms of Trade (Fisher) 1.00 1.00 1.00 1.00
Carbon Revenues 0.05 0.05 0.16 0.25
Tax Revenues 0.04 0.03 0.05 0.17

Source: IMF staff calculations.

12. Sectoral results show that the largest adjustments are concentrated in a small set of
highly traded activities. Under the U.S. tariff scenario, several export-oriented sectors expand
strongly in the U.S. market while contracting in other destinations, consistent with trade diversion
along global value chains: for example, pharmaceutical exports to the United States increase sharply
(+68.51 percent), while shipments decline to China (-17.48 percent) and to the rest of the EU (REU:
-12.06 percent) (Figure 3). This pattern—gains in one market alongside losses in others—appears
across multiple tradable sectors. More broadly, non-tradable and power-related activities exhibit
limited cross-border adjustment relative to tradeables, reinforcing that the main transmission
operates through market-share reallocation and sourcing changes across partners, rather than
economy-wide movements.
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Figure 3. Ireland: Selected Sectoral Real Output and Real Export Impacts in Tariff and Trade
Agreements Scenarios

Real Output Real Export
(Percent deviation from baseline) (Percent deviation from baseline)
[ I
[ Pharmaceuticals, medicinal & botanical ! Pharmaceuticals, medicinal & botanical
BUST+FT —_— WUST+FT —_—
¢ Other transport equipment ¢ Other transport equipment
I:lh Textiles, leather & footwear EEUIND I Human health & social work
B EUIND - . . — ;
o Accommodation & food services | — Education
= . o . EUMSC —
\- Professional, scientific & technical Water, sewage & waste
EUMSC _5 Rubber and plastics products mUSTar Paper products & printing
s Food products, beverages & tobacco Petroleum and coal products (refined)
' L |
B USTar k] Machinery & equipment nec Computer, electronic & optical
— —_—
— —
! Computer, electronic & optical = Machinery & equipment nec
L | L
2 Manufacturing nec; repair & installation = Manufacturing nec; repair & installation
-20 -10 0 10 20 -20 -10 0 10
Source: IMF staff calculations. Source: IMF staff calculations.

13. Sectoral reallocation of factors supports smooth adjustment. In the trade scenarios,
sectors that expand under favorable market-access conditions absorb additional labor and capital,
while contractions are spread across

several activities (Figure 4). Capital Figure 4. Ir.elandffielected Sectoral Labor
reallocation broadly mirrors labor Movement in Ta':s' and. Trade Agreements
cenarios
movements across sectors, although the
. iff h flacti Labor Movement
magthdes dl €r somew atl re eCtIng (Percent deviation from baseline)
differences in sectoral capital intensity " Pharmaceuticals, medicinal & botanical
. . . W UST+FT
and adjustment costs. This pattern is — Other transport equipment
reflected in factor incomes: capital i Textiles, leather & footwear
. . . BEVIND : Electricity: Fossil fuels
income rises modestly, while labor -
. . . Accommodation & food services
income declines slightly under the U.S. -
. . . . SEUMSC — Rubber and plastics products
tariff shock, consistent with reallocation —

. . . Food products, beverages & tobacco
toward more capital-intensive export mUsTy | — Machinery & equipment nec
activities, and natural-resource income — Computer, electronic & optical
falls as trade diversion weakens demand —_— Manufacturing nec; repair & installation
in sectors that rely on substantial natural -20 -10 0 10

Source: IMF staff calculations.

resources as a factor of production (Table
3). These adjustments operate smoothly at the aggregate level because labor and capital are
assumed to be mobile across sectors within Ireland, allowing factors to move toward expanding
activities without facing bottlenecks.

D. Artificial Intelligence and Productivity Gains

14. Al adoption scenarios reshape Ireland’s production and trade structure by amplifying
sector-specific productivity differentials. Productivity gains are concentrated in knowledge-
intensive and digitally enabled sectors, where Al adoption raises total factor productivity most
strongly, while more traditional and resource-based activities experience comparatively smaller
improvements. This sector-biased pattern reallocates resources toward higher-productivity,
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technology-intensive activities. In general, Al-driven productivity gains are systematically larger in
advanced economies, reflecting stronger complementarities with skills, capital, and digital
infrastructure. Ireland is particularly well placed to translate Al-driven efficiency gains into higher
output and export capacity, given the concentration of activity in sectors with above-average
productivity responses. Unlike the trade scenarios, in which export changes are dominated by
bilateral market-access shifts, Al-driven scenarios raise real exports broadly through the supply side:
higher productivity expands production across a wide range of export-oriented sectors,
strengthening competitiveness through lower unit costs rather than relative price wedges across
destinations, and scaling up Ireland’s existing comparative advantages rather than re-routing trade
flows across partners.

15. Al-driven productivity gains generate sizable aggregate output effects in Ireland. Real
GDP rises materially across the Al variants, ranging from 2.50 percent under the low-Al scenario to
6.89 percent under medium Al and 10.12 percent under high Al, reflecting broad-based efficiency
improvements that expand the economy’s effective production frontier (Figure 5). These gains
operate through higher productivity, translating into higher real incomes and consumption rather
than pure reallocation across sectors. At the same time, Al-driven productivity gains exert downward
pressure on prices: the price index falls from -0.16 percent in the low-Al case to -0.93 percent
under high Al, consistent with declining unit costs and stronger competitive pressures across sectors
(Figure 5).

Figure 5. Ireland: Real GDP and Price Index Impacts in Al-Driven Productivity Gains

Scenarios
Real GDP Price Index
(Percent deviation from baseline) (Percent deviation from baseline)

12 0
10

8

6 -0.5
-0.6
4 -0.7
.
-0.9
0 -1

Al-L Al-M Al-H Al-L Al-M Al-H

Source: IMF staff calculations. Source: IMF staff calculations.

16. Al-driven productivity gains expand Ireland’s exports mainly through the supply side.
Real exports rise strongly across the Al scenarios—2.69 percent under low adoption, 7.53 percent
under medium, and 11.11 percent under high—reflecting capacity expansion in export-oriented
sectors (Figure 6). Export prices decline in parallel—from -0.3 percent to —1.56 percent—consistent
with lower unit costs and stronger competitive pressures (Figure 6). Together, rising volumes and
falling prices point to productivity-driven gains in external competitiveness. Bilateral trade flows
support this interpretation: export increases are spread across partners rather than concentrated in a
single destination, while imports also rise as higher activity raises demand for intermediate inputs

INTERNATIONAL MONETARY FUND 11
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(Table 4). Ireland’s terms of trade improve only marginally under Al-driven productivity gains,
consistent with modest productivity-driven cost reductions and broad-based price adjustments
rather than a shift in Ireland’s pricing power in global markets (Table 5).

Figure 6. Ireland: Real Export and Export Price Impacts in Al-Driven Productivity Gains

Scenarios
Real Exports Export Price
(Percent deviation from baseline) (Percent deviation from baseline)

12 0

10

8

-0.8

6
-1
4 -1.2
14

2
-1.6
0 -1.8

Al-L Al-M Al-H Al-L Al-M Al-H

Source: IMF staff calculations. Source: IMF staff calculations.

Table 4. Ireland: Trade Flows in Al-Driven Productivity Gains Scenarios
(Percent deviation from baseline)

Export
CHN GBR IND NCM REU USA ROW
Al-L 2.81 2.12 2.18 3.21 2.95 3.08 2.24
Al-M 7.89 5.81 6.35 9.2 8.26 8.63 6.26
Al-H 11.68 841 9.19 13.75 1219  12.86 9.23
Import
Al-L 2.35 4.1 3.13 2.34 3.11 4.27 3.19
Al-M 6.59 11.47 8.53 5.99 8.64 12.12 8.74
Al-H 9.86 1697 12.52 8.31 12.69 18.1 12.82

Source: IMF staff calculations.

17. Al adoption triggers differentiated sectoral responses in real output and exports,
reflecting the uneven distribution of Al-related efficiency improvements. Sectors that are more
knowledge-, data-, and technology-intensive experience the largest gains, while traditional activities
respond more modestly (Figure 7). Real output expands markedly in chemicals, machinery-related
manufacturing, and market services: for example, under high Al adoption, real output rises by
around 30 percent in chemicals and by 20 percent or more in several tradable services and logistics-
related sectors, compared with single-digit gains in agriculture. Export responses mirror these
patterns: real exports increase most strongly in sectors where productivity gains are large and scale
elasticities are high, with export growth reaching around 30 percent in chemicals and around

15-20 percent in advanced services under the high-Al scenario. This alignment between output and
export expansion underscores that Al operates primarily through the supply side—raising sectoral
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productive capacity and lowering costs—rather than through demand reallocation across markets,
thereby scaling up Ireland’s existing comparative advantages in high-value activities.

Figure 7. Ireland: Selected Sectoral Real Output and Real Export Impacts in Al-Driven
Productivity Gains Scenarios

Real Output Real Export
(Percent deviation from baseline) (Percent deviation from baseline)
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i A Pharmaceuticals, medicinal & botanical i Pharmaceuticals, medicinal & botanical
5‘ Wood & cork products = Electrical equipment
'il Electrical equipment % AL Wood & cork products
mAI-L
"Tﬁ Machinery & equipment nec Iﬁ Manufacturing nec; repair & installation
% Manufacturing nec; repair & installation 'ﬁ Machinery & equipment nec
-10 0 10 20 30 -15 -5 5 15 25 35
Source: IMF staff calculations. Source: IMF staff calculations.
18. Stronger economic activity under Al adoption is accompanied by higher energy

demand and rising emissions, with important implications for the electricity mix. Across Al
scenarios, total CO, emissions increase by about 4 percent under low Al adoption and by around
11 to 17 percent under medium and high Al adoption, reflecting scale effects from higher
production and consumption (Figure 8). At the same time, the renewable share in electricity
production declines slightly—from 40 percent in the baseline to just below 39 percent under high
Al—as rising electricity demand is partly met by existing non-renewable generation capacity in the
absence of additional climate policy. These outcomes imply that Al-driven productivity boosts
output and energy use faster than the endogenous adjustment of the power mix, leading to higher
emissions and a modest dilution of the renewable share.® The analysis does not incorporate Al-
specific electricity demand, such as from datacenters, which could affect the magnitude of the
energy and emissions responses. The results therefore underscore that, while Al delivers sizable
growth benefits, its interaction with the energy system makes complementary climate policy
essential to manage scale-driven emissions increases. With carbon prices unchanged, carbon
revenues increase in line with emissions (Table 5).

3 The model is calibrated to the technology cost and input structure embedded in the GTAP Power 2017 database.
Counterfactual scenarios do not incorporate endogenous technological progress, backstop technologies, or
exogenous declines in renewable energy costs beyond those embedded in the baseline. As a result, changes in the
electricity mix reflect substitution driven by relative prices and demand rather than ongoing cost-reducing
technological innovation in renewable generation.
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Figure 8. Ireland: Renewable Share in Electricity Productions and CO2 Emission in Al-Driven
Productivity Gains Scenarios

Renewable Share in Electricity Cco2
(Percent) (Percent deviation from baseline)
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Source: IMF staff calculations. Source: IMF staff calculations.

19. Al-driven productivity gains have pronounced distributional implications across
factors of production. As productivity rises, capital income increases strongly—by 2.7 percent
under low Al adoption and about 7.2 and 10.4 percent under medium and high Al—while labor
income also increases, though more moderately, as higher activity raises demand for both capital
and labor in expanding sectors (Table 5). In addition, natural-resource income rises sharply,
consistent with scale effects from higher economy-wide production and energy use in the presence
of inelastic natural-resource endowments.

Table 5. Ireland: Selected Macro Indicators in Al-Driven Productivity Gains Scenarios
(Percent deviation from baseline)
Al-L Al-M Al-H

Private Consumption Quantity 7.25 20 29.36
Private Consumption Price -0.08 -0.32 -0.57
Capital Income 2.7 7.21 10.39
Labor Income 1.39 3.69 5.17

Natural Resources Income 154 54.61 93.41
Total Import Quantity 3.6 10.07 14.9

Total Import Price -0.49 -1.47 -2.25
Terms of Trade (Fisher) 1.00 1.01 1.01

Carbon Revenues 4.19 11.47 16.66
Tax Revenues 3.59 9.55 13.89

Source: IMF staff calculations.
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20. The aggregate shifts are underpinned by substantial sectoral labor reallocation, as Al
raises labor demand unevenly across activities. Employment contracts in some sectors—including

pharmaceuticals, where labor declines by
about 2 percent under low Al and by over
7 percent under high Al—as productivity
gains reduce labor requirements in highly

Figure 9. Ireland: Selected Sectoral Labor
Movement in Al-Driven Productivity
Gains Scenarios

Labor Movement

capital-intensive production (Figure 9). At (Percent deviation from baseline)
the same time, labor shifts toward fast- ALK Chemical products
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share of income while sustaining broad- 1 - 5 15

Source: IMF staff calculations.

based labor income growth.
E. Carbon Pricing Policy and Trade-Offs

21. Carbon pricing scenarios illustrate how policy interventions can reshape Ireland’s
growth, trade, and energy outcomes by internalizing emissions costs, both on a standalone
basis and when combined with Al-driven productivity gains. In the first three scenarios, carbon
prices adjust endogenously to offset the emissions impact of Al adoption, keeping emissions at their
baseline level, while the final scenario imposes a higher carbon price to reduce emissions by

20 percent relative to baseline in the absence of Al. Carbon pricing is used in the model as a stylized
and transparent instrument for illustrative purposes, without implying recommendations on the level
or choice of climate policy instruments, which in practice may include taxes, subsidies, regulations,
or other measures. Across all cases, carbon pricing raises the cost of emissions-intensive activities,
inducing substitution toward cleaner production methods and changes in the sectoral composition
of output, while also generating economy-wide price effects. When combined with Al, climate policy
slightly reduces the gains from productivity, while in the absence of Al, carbon pricing mainly raises
costs and reallocates resources. In the climate policy scenarios, mitigation targets are imposed only
on Ireland while climate policies in other regions remain unchanged; although cross-country climate
ambition may affect quantitative outcomes in a multi-region setting, this assumption is not expected
to alter the qualitative mechanisms highlighted in the analysis.*

4 Related multi-country analysis suggests that while coordinated climate policies across regions can affect the
magnitude of adjustment, the qualitative channels highlighted here remain similar. See Khabbazan and
Garcia-Escribano (forthcoming), which examines climate policy implemented in Morocco alone versus jointly with
policies in the rest of the world.
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22. Real GDP and price responses reflect the interaction between productivity gains and
carbon costs. When combined with carbon pricing, Al adoption continues to yield sizable output
gains: real GDP increases range from about 2.43 to 9.79 percent, slightly below the corresponding
gains in the Al-only scenarios, indicating a modest efficiency cost from emissions constraints (Figure
10). At the same time, the aggregate price change remains negative—between -0.15 and

-0.87 percent—but rises modestly relative to Al-only outcomes, as carbon prices partially offset
productivity-driven cost reductions. By contrast, in the standalone carbon-pricing scenario (CARB20),
real GDP declines slightly (-0.42 percent) and the price index is essentially unchanged (0.05 percent
increase), reflecting higher production costs in the absence of productivity gains.

Figure 10. Ireland: Real GDP and Price Index Impacts in Carbon Pricing Policy Scenarios

Real GDP Price Index
(Percent deviation from baseline) (Percent deviation from baseline)
12 0.2
10 0 I
8 .
-0.2
6
-04
4
-0.6
) .
0 -0.8
-2 -1
AIL-CP AIM-CP AIH-CP CARB20 AIL-CP AIM-CP AIH-CP CARB20
Source: IMF staff calculations. Source: IMF staff calculations.

23. Carbon pricing, however, drives a pronounced shift in the electricity mix and
influences the emissions outcomes across climate scenarios. As the required level of abatement
rises, the renewable share in electricity production increases steadily from 40 percent in the baseline
to 44.3 percent under AIL-CP, 51.1 percent under AIM-CP, and 55.6 percent under AIH-CP, reaching
nearly 62 percent in the CARB20 scenario (Figure 11). Achieving these outcomes requires
progressively higher carbon prices above the existing baseline carbon price, ranging from about
USD 10.6 per ton of CO, when offsetting low-Al emissions to USD 45.1 under high Al adoption, and
rising further to USD 66.6 per ton to deliver a 20-percent emissions reduction without Al. This
steepening of the carbon price reflects increasing marginal abatement costs as emissions constraints
tighten (see, for example, Khabbazan, 2022). The results illustrate the central trade-off of climate
policy: higher carbon prices effectively reorient production and energy use toward low-emission
technologies, but at the cost of higher prices and modest output losses when not accompanied by
productivity-enhancing factors. Carbon revenues reflect both carbon prices and the underlying
emissions base. In the high-Al scenario, carbon revenues exceed those under CARB20 despite the
higher carbon price in the latter (Table 7).
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Figure 11. Ireland: Renewable Share in Electricity Productions and Carbon Price in Carbon
Pricing Policy Scenarios

Renewable Share in Electricity Carbon Price Beyond Baseline
(Percent) (USD per ton of CO2)
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Source: IMF staff calculations. Source: IMF staff calculations.

24. Carbon pricing affects Ireland’s trade mainly through cost and composition effects,
with different outcomes when combined with Al than when applied as a stand-alone tool.
When paired with Al, supply-side productivity gains dominate: real exports rise by 2.55 percent in
AIL-CP, 7.14 percent in AIM-CP, and 10.55 percent in AIH-CP, while export prices fall by

0.28-1.50 percent, reflecting productivity-driven cost reductions partly offset by higher carbon-
related input costs (Figure 12). Bilateral trade flows remain broadly similar to Al-only outcomes, with
only modest destination shifts—most notably slightly stronger exports toward China—as carbon
costs interact with sectoral production structures (Table 6). By contrast, under carbon pricing alone
(CARB20), real exports decline (-0.71 percent) and export prices rise modestly (+0.14 percent),
pointing to a mild loss of cost competitiveness as carbon costs raise prices in emissions-intensive
activities. Bilateral flows show limited reorientation, with exports to China edging up (+0.34 percent)
while shipments elsewhere soften. Imports continue to rise in the combined Al-carbon scenarios,
reflecting stronger domestic demand and intermediate input use. At the same time, CARB20 yields
broad-based import declines consistent with weaker absorption and substitution away from carbon-
intensive inputs. Ireland’s terms of trade move only marginally across the climate policy scenarios
(Table 7). At the sectoral level, carbon pricing reinforces compositional shifts toward low-carbon
activities, with fossil-fuel-based electricity and other emissions-intensive sectors contracting while
renewables and less carbon-intensive services expand (Figure 13). In the combined Al-carbon
scenarios, these reallocations occur alongside productivity-driven growth, whereas under carbon
pricing alone (CARB20) the absence of Al scale effects results in broader declines in carbon-intensive
sectors and only limited gains elsewhere.

INTERNATIONAL MONETARY FUND 17



IRELAND

Figure 12. Ireland: Real Export and Export Price Impacts in Carbon Pricing Policy Scenarios
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Table 6. Ireland: Trade Flows in Carbon Pricing Policy Scenarios
(Percent deviation from baseline)

Export
CHN GBR IND NCM REU USA ROW
AIL-CP 2.87 1.82 217 3.16 2.75 3.05 2.13
AIM-CP 8.05 498 6.35 9.08 7.7 8.56 5.96
AIH-CP 11.93 7.2 9.21 13.59 11.38 12.76 8.82
CARB20 0.34 -1.58 -0.05 -0.24 -1.01 -0.07 -0.56
Import
AIL-CP 23 3.9 297 1.69 3.01 4.18 2.92
AIM-CP 6.44 10.92 8.08 423 8.35 11.86 8.03
AIH-CP 9.64 16.16 11.84 5.76 12.26 17.71 11.8
CARB20 -0.26 -0.93 -0.83 -2.55 -0.53 -047 -1.38

Source: IMF staff calculations.

Table 7. Ireland: Selected Macro Indicators in Carbon Pricing Policy Scenarios
(Percent deviation from baseline)

AIL-CP AIM-CP AIH-CP CARB20

Private Consumption Quantity 7.04 19.37 284 -1.21
Private Consumption Price 0.02 -0.03 -0.15 0.62
Capital Income 2.69 7.16 10.33 -0.1

Labor Income 1.22 3.21 4.45 -0.92
Natural Resources Income 14.9 53.08 90.98 -2.52
Total Import Quantity 3.46 9.66 14.29 -0.75
Total Import Price -0.49 -1.48 -2.27 0.01

Terms of Trade (Fisher) 1.00 1.01 1.01 1.00
Carbon Revenues 14.71 41.77 62.31 53.64
Tax Revenues 3.03 8.23 11.91 -2.46

Source: IMF staff calculations.
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Figure 13. Ireland: Selected Sectoral Real Output and Real Export Impacts in Carbon Pricing
Policy Scenarios
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25.  These sectoral adjustments are reflected in factor incomes and labor reallocation,
driven by changes in relative profitability across activities. When carbon pricing is combined

with Al, capital and labor incomes continue

) o ] Figure 14. Ireland: Selected Sectoral Labor
to rise, albeit slightly less than in Al-only

Movement in Carbon Pricing Policy Scenarios

scenarios, while natural-resource income Labor Movement
still increases strongly, reflecting higher (Percent deviation from beselin®
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rents on constrained resource inputs = CARB20 Po—", | clecricy: Renewables
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. . . @ AIH-CP .

factor incomes decline modestly, with the [ Other transport equipment
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AIM-CP ) Natural gas
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output changes (Figure 14): employment = codl

falls sharply in fossil electricity across all . » "

climate scenarios, while labor re-allocates Source: IMF staff calculations

Electricity: Fossil fuels

|

toward renewable electricity, and sectors including construction and market services. In the
combined Al-carbon scenarios, this reallocation occurs within an expanding economy, whereas in
CARB20 it reflects adjustment under a mild contraction.

26. Overall, carbon pricing emerges as a necessary complement to Al-driven growth if the
goal is to ensure that productivity gains do not translate into persistently higher emissions or

an unsustainable energy mix. Carbon pricing provides a clear and effective signal that redirects
production, trade, and factor allocation toward low-emission activities, driving a substantial
expansion of renewable electricity and enabling emissions stabilization or reduction even in the
presence of strong Al-induced scale effects. When combined with Al, climate policy tempers only

marginally productivity-led growth. The simulation results illustrate that well-designed climate policy
is central to reconciling Ireland’s growth prospects with its decarbonization objectives, providing the

foundation for a sustainable transition that aligns long-term economic performance with climate
commitments.
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F. Concluding Remarks

27. Ireland’s aggregate macroeconomic response to the existing tariff and trade
agreement shocks is found to be modest. This result reflects the targeted nature of the shock in
the model rather than limited trade exposure per se, as key Irish export sectors—most notably
pharmaceuticals—are largely exempt from the tariff increases, resulting in low effective tariff
changes at the aggregate level. Changes in tariffs and the introduction of new trade agreements
primarily re-route trade across partners and sectors, with adjustment occurring mainly through
guantities and market shares rather than through large price or income effects. Ireland’s
specialization in high-value, differentiated products—notably pharmaceuticals and certain services—
helps insulate aggregate output from adverse trade shocks, while preferential agreements generate
only modest gains, reflecting a modeling framework that captures tariff changes only and does not
incorporate non-tariff measures embedded in the agreements.

28. Al-driven productivity gains emerge in the long run as a potentially powerful
structural force shaping Ireland’s growth and competitiveness, with implications for factor
reallocation and income distribution that need to be managed. The results show that Al can
deliver sizable output and export gains through the supply side, particularly in knowledge-intensive
and tradable sectors, reinforcing Ireland’s existing comparative advantages. At the same time, the
uneven distribution of productivity gains requires substantial labor reallocation across sectors,
highlighting the importance of policies that facilitate reskilling, upskilling, and labor mobility.
Strengthening active labor-market policies, Al-specific training and upskilling, and skill-matching
mechanisms will be critical to ensure that productivity-led growth translates into broad-based
income gains and sustained employment. While the analysis focuses on aggregate productivity and
trade effects, related evidence indicates that Al adoption may generate distributional pressures,
highlighting the role of complementary policies in ensuring that productivity gains are broadly
shared (see, for example, Doorley et al., 2026).

29. Carbon pricing policy can play a central role in ensuring that productivity-driven
expansion does not translate into persistently higher emissions or an unsustainable energy
mix. The results underscore the importance of continuing investment in renewable energy capacity
while upgrading grid infrastructure to accommodate rising electricity demand, including that
associated with Al-related activity and digitalization more broadly. Carbon pricing remains an
effective tool to steer production and energy use toward lower-emission technologies, while
supporting energy security by reducing reliance on fossil-fuel-based energy sources, and the
analysis highlights the relevance of its broader coverage and effective implementation. Expanding
the sectoral coverage of existing climate policy frameworks, strengthening electricity networks, and
facilitating the integration of European energy markets including renewables are key to reconciling
strong growth with decarbonization objectives, allowing Ireland to sustain productivity gains while
progressing toward its climate commitments.
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Annex l. The Economic Structure of the Model and the Key
Substitution Elasticities

Annex I. Table 1. Ireland: Main Elasticity Values

Item Value

Elasticity of supply of fossil fuels Beckman, Hertel, and Tyner (2011)
Elasticity of substitution on top of technology nest in fossil production (o7,5,)  Beckman et al. (2011)

Armington Elasticities for gas and oil Bohringer and Rutherford (2010)*
CET Elasticities for gas and oil Bohringer and Rutherford (2010)*
Other CET and Armington Elasticities GTAP*; Lanz and Rutherford (2016)*
Elasticity of substitution between factors (o5~ Okagawa and Ban (2008)

Elasticity of substitution between composite factors and energy (c5+F) Okagawa and Ban (2008)

Elasticity of substitution between power technologies (cgfﬁ) Khabbazan and Von Hirschhausen (2021)*
Elasticity of substitution between non-electricity energy (c’,}_‘;le) Bohringer and Rutherford (2010)
Elasticity of substitution between non-electricity and electricity (of ;) Bohringer and Rutherford (2010)*
Elasticity of substitution between intermediate inputs (c_f';fr) Okagawa and Ban (2008)

Elasticity of substitution between KLE and intermediate inputs (c55") Okagawa and Ban (2008)

Source: Khabbazan and Von Hirschhausen (2021).
I* Elasticities that are 50 percent increased in 2025 compared to their values in the benchmark.

Annex l. Figure 1. Ireland: Nesting Structure in Non-Fossil-Fuel Production
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Source: Khabbazan and Von Hirschhausen (2021).
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Annex l. Figure 2. Ireland: Nesting Structure in Fossil-Fuel Production

Fossil Fuel Output

CES (0f5s,»)

Specific Factors

(SF) KLEM
mmmm
Material CES  Capital (K)  Labor (L) Energy CES
Composite (M) composite (E)
%\Lmntief CES(af,)
M, M, M,
No-Electricity Electric

Transmission &

Nm’ /QQ"M
Gas |

i Electrici
Coal oi Distribution vy
CES ()
Renewable Nuclear Fossil Others

Source: Khabbazan and Von Hirschhausen (2021).

Annex l. Figure 3. Ireland: Export Structure
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Annex l. Figure 4. Ireland: Intermediate Input Structure
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Annex Il. Sectoral Mapping

Annex Il. Table 1. Ireland: GTAP Sectors Aggregation to Model Sectors

GTAP (i) Detailed Description (i) Aggregated (ii) Aggregated Description (ii)
PDR Paddy rice AGF Agriculture, hunting & forestry
WHT Wheat AGF Agriculture, hunting & forestry
GRO Cereal grains nec AGF Agriculture, hunting & forestry
V_F Vegetables - fruit - nuts AGF Agriculture, hunting & forestry
OsD Oil seeds AGF Agriculture, hunting & forestry
CB Sugar cane - sugar beet AGF Agriculture, hunting & forestry
PFB Plant-based fibers AGF Agriculture, hunting & forestry
OCR Crops nec AGF Agriculture, hunting & forestry
CTL Bovine animals AGF Agriculture, hunting & forestry
OAP Animal products nec AGF Agriculture, hunting & forestry
RMK Raw milk AGF Agriculture, hunting & forestry
WOL Wool - silk-worm cocoons AGF Agriculture, hunting & forestry
FRS Forestry AGF Agriculture, hunting & forestry
FSH Fishing FSH Fishing & aquaculture
CMT Bovine meat products FBT Food products, beverages & tobacco
OoMT Meat products FBT Food products, beverages & tobacco
VOL Vegetable oils & fats FBT Food products, beverages & tobacco
MIL Dairy products FBT Food products, beverages & tobacco
PCR Processed rice FBT Food products, beverages & tobacco
SGR Sugar FBT Food products, beverages & tobacco
GAS Natural gas GAS Natural gas
GDT Natural gas works GAS Natural gas
OIL Refined oil products OlIL Petroleum and coal products (refined)
CoL Coal transformation COoL Coal
CRU Crude oll CRU Crude oll
NFM Metals nec BMT Basic metals

IS Ferrous metals BMT Basic metals
NMM Mineral products nec NMM Mineral products nec
CHM Chemical products CHM Chemical products
BPH Basic pharmaceutical products BPH Pharmaceuticals, medicinal & botanical
RPP Rubber and plastic products RPP Rubber and plastics products
PPP Paper products - publishing PPP Paper products & printing
TnD Transmission and Distribution TnD Trans. and Distr.
NuclearBL Nuclear base load ENB Electricity: Nuclear Base load
CoalBL Coal base load EFF Electricity: Fossil fuels
GasBL Gas base load EFF Electricity: Fossil fuels

WindBL Wind base load ERN Electricity: Renewables

HydroBL Hydro base load ERN Electricity: Renewables
OilBL Oil base load EFF Electricity: Fossil fuels

OtherBL Other base load EOt Electricity: Other base load
GasP Gas peak EFF Electricity: Fossil fuels

HydroP Hydro peak ERN Electricity: Renewables
OilP Oil peak EFF Electricity: Fossil fuels
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Annex Il. Table 1. Ireland: GTAP Sectors Aggregation to Model Sectors (concluded)

GTAP (i) Detailed Description (i) Aggregated (ii) Aggregated Description (ii)
SolarP Solar peak ERN Electricity: Renewables
OXT Other Extraction (minerals nec) OXT Other extraction (minerals nec)
OFD Food products nec FBT Food products, beverages & tobacco
BT Beverages and tobacco products FBT Food products, beverages & tobacco
TEX Textiles TTL Textiles, leather & footwear
WAP Wearing apparel TTL Textiles, leather & footwear
LEA Leather products TTL Textiles, leather & footwear
LUM Wood products LUM Wood & cork products
FMP Metal products FMP Fabricated metal products
MVH Motor vehicles and parts MVH Motor vehicles & trailers
OTN Transport equipment nec OTN Other transport equipment
CEO Computer, electronic and optical products CEO Computer, electronic & optical
EEQ Electronic equipment EEQ Electrical equipment
OME Machinery and equipment nec OME Machinery & equipment nec
OMF Manufactures nec OMF Manufacturing nec; repair & installation
ATP Air transport ATP Air transport
WTP Water transport WTP Water transport
OoTP Transport nec OTP Land transport & pipelines
AFS Accommodation Food and service activities AFS Accommodation & food services
WHS Warehousing and support activities WHS Warehousing & transport support
CNS Construction CNS Construction
OSG Public admin and defence 0OSG Public administration & defence
EDU Education EDU Education
HHT Human health and social work activities HHT Human health & social work
WTR Water WTR Water, sewage & waste
TRD Trade TRD Wholesale & retail trade
CMN Communication CMN Telecommunications
OFl Financial services nec FIN Financial & insurance activities
INS Insurance FIN Financial & insurance activities
RSA Real estate activities REA Real estate activities
OBS Business services nec OBS Professional, scientific & technical
ROS Recreational and other services ROS Arts, entertainment & recreation
DWE Ownership of dwellings REA Real estate activities
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Annex lll. Sectoral Results

Annex lll. Table 1. Ireland: Sectoral Real Output

(Percent deviation from baseline)

USTar

EUMSC EUIND UST+FT AlI-L  AI-M  AI-H AIL-CP AIM-CP AIH-CP CARB20
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EEQ
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OTP
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0SG
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HHT
WTR
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CMN
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OBS

-0.90
1.20
-1.42
-0.32
-1.38
-0.81
-0.04
-1.85
11.18
-3.78
-1.52
-1.21
1.25
-3.33
-1.20
-0.64
1.83
0.72
-0.22
0.51
6.42
-12.32
-1.29
-8.75
-16.04
-0.18
-1.82
-0.12
1.62
-0.08
0.10
0.16
0.21
-0.20
-0.81
-1.17
0.89
1.34

-0.07
-0.14
0.02
-0.12
-0.30
0.09
0.02
0.14
0.00
0.52
0.01
0.00
0.14
-0.10
-0.05
0.00
0.25
0.00
0.26
0.30
-0.23
0.00
0.28
0.80
0.01
-0.01
0.12
0.02
0.01
0.00
0.00
0.01
0.01
0.01
0.01
0.02
-0.05
-0.07

0.15

-0.83 1.51 4.85 7.66 143 4.63

-0.19 0.88 533 14.02 20.16 2.73 6.59
-0.28 -1.68 2.90 774 11.06 0.24 0.48

-0.05
-0.35

-0.44 482 1249 1731 1.15 3.04
-1.84 644 1545 20.75 596 1442

026 -047 2.87 748 10.76 142 345
0.04 0.02 0.90 247 3.55 0.73 1.99
-0.12 -1.91 6.56 1985 3049 6.55 19.84
-0.12 11.07 0.35 0.31 0.41 0.40 0.43
016 -320 -0.21 0.66 090 -0.05 1.09

-0.01

-1.52 0.98 2.83 412 0.99 2.84

0.06 -1.16 490 1363 2034 489 1374

0.15

1.51 587 16.67 2444 -828 -22.23

0.00 -343 425 1159 1756 1278 35.97

0.05

-1.22 446 1212 1818 13.11  36.92

0.06 -0.59 1.50 4.21 6.21 137 3.86
-2.19  -030 362 1095 16.77 390 11.78

-0.15
-0.20
-0.16
0.19
0.02

0.57 0.16 -004 -052 0.10 -0.16
-0.18 1.89 5.18 7.37 2.26 6.20
0.61 3.01 806 11.78 3.15 8.48
6.30 2.01 5.13 7.28 2.36 6.17
-12.22 2.51 6.38 8.92 2.76 7.07

044 -0.72 023 -044 -0098 0.54 0.39

0.67
0.82
0.15
0.11
0.05
-0.05
0.00
0.00
0.01
0.01
0.03
0.03
-0.03
-0.07
-0.08

-728 -060 -260 -357 -028 -1.75
-1499 -069 -235 -376 -026 -1.19
-0.04 2.79 760 11.02 -145 -4.04
-1.59 3.10 828 11.96 1.22 2.95
-0.05 454 1254 1836 421 1154
1.57 506 13.74 20.08 506 13.73
-0.07 0.29 0.80 1.17 0.29 0.79
0.09 0.68 1.88 2.77 0.68 1.86
0.18 2.32 6.38 9.37 2.30 6.33
0.22 1.51 4.14 6.09 149 4.07
-0.16 3.10 8.57 1258 3.00 8.30
-0.78 469 1293 1896 466 12.82
-1.17 3.10 8.66 12.60 3.14 8.76
0.77 446 1235 18.08 461 1276
1.20 2.13 6.00 8.75 2.18 6.11

735 -048
9.15 -13.03
0.54 -1444
419 -20.76
1949 -3.73
483 -740
284 -1.00
30.48 0.07
0.58 0.31
1.53 0.94
4.14 0.04
20.66 0.90
-31.98 -59.33
5393 40.62
5521  41.17
569 -0.70
18.09 1.60
-0.67 -0.23
8.90 1.99
12.41 0.83
8.86 2.15
9.94 145
0.21 1.78
-2.37 1.86
-2.11 246
-594 -22.37
400 -1043
16.81 -1.93
20.07 -0.12
1.15  -0.03
273  -0.05
929 -0.12
6.00 -0.14
1217  -0.53
18.78 -0.23
12.73 0.19
18.69 0.76
8.89 0.21

Source: IMF staff calculations.
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Annex lll. Table 2. Ireland: Sectoral Real Export
(Percent deviation from baseline)

USTar EUMSC EUIND UST+FT Al-L  AI-M  AI-H AIL-CP AIM-CP AIH-CP CARB20
AGF 1.80 0.15 -047 149  -0.08 2.20 550 -0.04 2.32 5.69 0.17
FSH -099  -0.11 0.09 -1.01 0.95 2.51 3.51 1.00 2.65 3.72 0.27
FBT -563 -0.10 0.73  -5.03 1.36 393 5.75 1.20 3.51 515 -0.86
OlL -7.61 000 -0.12 -7.72 1.92 5.02 7.07 0.1 0.10 -0.04 -10.30
BMT -0.49 0.13 0.46 0.06 342 890 12.79 145 340 467 -9.96
NMM 1.23 0.14 0.60 1.92 1.22 3.37 4.70 0.60 1.64 216 -3.64
CHM -1.76 016 -0.10 -1.79 6.59 1997 30.66 6.59 1995 30.65 0.08
BPH 11.23 000 -0.12 11.11 0.34 0.30 0.40 0.39 042 0.56 0.31
RPP -3.41 0.78 024 -255 -0.39 0.38 047 -0.20 0.90 1.23 1.14
PPP -689 -005 -0.15 -7.05 0.61 2.27 3.40 0.68 247 3.69 044
TnD -0.78 0.11  -0.01 -0.70 3.21 8.18 12.21 343 889 1336 1.79
EFF -0.43 0.16 0.10 -0.19 463 1264 1820 -1637 -39.22 -52.06 -72.84
ERN -580 -005 -002 -584 2.39 5.77 8.62 6.53 1687 2450 19.00
EOt -3.46 0.02 005 -3.39 2.75 6.74 9.96 705 1834 2664 19.71
OXT -1.79  -0.09 028 -1.58 1.67 4.51 6.46 1.58 4.28 6.13  -0.51
TTL 2.79 038 -1.74 1.31 334 1037 16.11 367 1137 1767 1.92
LUM 2.60 0.18 -0.35 243 -033 -163 -311 -041 -179 -330 -0.31
FMP -1.60 071 -017 -1.08 2.48 6.81 9.64 3.03 839 12.01 3.02
MVH 0.39 048 -0.12 0.71 3.38 9.01 13.13 3.59 9.62 14.06 1.20
OTN 869 -0.13 0.26 8.75 2.30 5.90 8.37 2.73 7.16  10.29 2.57
CEO -12.48 0.01 0.03 -12.38 2.51 6.37 8.91 2.76 7.07 9.93 1.45
EEQ -1.30 0.45 073 -034 -003 -138 -243 036 -033 -094 2.23
OME -12.52 1.14 098 -1041 -127 -460 -648 -087 -354 -499 2.33
OMF -18.62 0.03 098 -1738 -093 -301 -473 -045 -173 -291 2.74
ATP -0.36  -0.02 0.17  -0.21 222 6.05 873 -290 -7.87 -1141 -26.72
WTP -3.03 0.20 012 -272 2.10 5.48 7.80 004 -023 -057 -11.28
OTP 1.17 0.01 0.01 1.17 3.07 829 11.88 1.06 2.52 323 -11.40
AFS 276 -004 -0.14 2.57 345 9.28 1355 3.57 9.63 14.09 0.59
WHS -0.36 001 -0.02 -0.38 3.15 845 1217 2.84 758 1089 -1.82
CNS 081 -0.04 -0.12 0.65 0.85 241 3.49 1.01 2.87 4.16 0.89
0SG 254 -009 -0.14 2.31 0.63 1.59 2.32 0.90 2.35 343 1.51
EDU 359 -008 -0.19 3.31 1.76 4.70 6.80 2.1 5.68 8.27 1.89
HHT 368 -005 -0.11 3.52 1.86 4.87 7.15 2.15 5.71 8.40 1.62
WTR 3.12 000 -0.13 2.97 2.52 6.65 9.51 2.72 723 10.38 1.12
TRD -129 -0.05 -005 -1.39 3.80 1038 15.08 3.89 10.60 1540 0.38
CMN -1.81 003 -0.05 -1.83 2.60 725 1046 2.69 749  10.80 047
FIN 131 -0.06 -0.10 1.16 391 1077 1570 414 1143 16.68 1.24
REA -231  -0.01 0.01 -2.31 466 1251 18.12 473 1271 1841 0.37
OBS 130 -0.09 -0.12 1.10 1.71 4.88 7.07 1.85 5.23 7.58 0.71
ROS 102 -0.02 -0.06 0.94 3.47 939 13.65 3.51 950 13.83 0.14

Source: IMF staff calculations.
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Annex IV. Labor Movement

Annex IV. Table 1. Ireland: Sectoral Labor Movement
(Percent deviation from baseline)

USTar EUMSC EUIND UST+FT Al-L  AI-M  Al-H  AIL-CP AIM-CP AIH-CP CARB20
AGF -0.26  -0.03 005 -024 -030 -08 -124 -030 -087 -125 -0.04
FSH -0.51  -0.07 011  -048 1.71 437 6.17 1.71 4.39 6.21 0.00
FBT -460 -0.17 063 -4.17 0.38 1.27 2.09 0.27 0.98 170  -0.62
GAS 120 -0.14 -0.19 0.88 3.57 925 13.02 1.01 2.14 2.66 -13.03
OIL -1.10 0.00 -027 -1.38 2.12 5.81 831 -1.07 -279 -406 -17.36
CcoL -033 -0.12 -004 -046 3.41 886 1200 -046 -106 -173 -2149
CRU -145  -031 -036 -193 504 1177 1535 453 1067 1397 -391
BMT -0.39 0.09 025 -0.07 1.26 292 408 -008 -074 -120 -7.02
NMM 0.35 0.02 0.03 039 -072 -215 -311 -080 -237 -343 -0.50
CHM -1.21 013 -014 -131 408 1265 19.29 413 1279 19.50 0.33
BPH 11.92 000 -0.14 1178 -181 -489 -708 -171 -465 -6.75 0.57
RPP -3.19 0.51 014 -263 -169 -354 -504 -149 -301 -4.28 1.18
PPP -0.90 000 -002 -091 -084 -213 -301 -079 -199 -282 0.28
TnD -0.78 0.00 0.05 -0.75 2.74 773 1124 2.77 794 1169 1.09
EFF 2.16 0.13 0.12 2.38 399 1148 1637 -895 -2350 -33.67 -56.85
ERN -215  -0.09 -003 -2.28 2.80 774 1159 1130 3154 4653 41.15
EOt -0.16  -0.05 002 -0.20 293 803 1184 1152 3215 4727 4165
OXT -0.29 0.00 0.05 -0.25 0.41 1.11 173 0.36 0.97 152 -0.29
TTL 2.24 024 -227 0.00 1.82 5.72 8.98 2.14 6.67 1042 1.88
LUM 104 -003 -0.15 087 -110 -3.16 -481 -109 -311 -471 0.14
FMP 0.20 025 -022 0.22 0.08 0.02 -0.06 0.48 1.12 1.54 2.23
MVH 1.04 030 -0.18 1.11 0.81 1.90 2.74 1.00 244 3.56 1.14
OTN 6.96 -0.24 0.17 6.80 -0.14 -087 -1.36 0.26 0.26 0.30 244
CEO -11.86 0.00 001 -11.79 -063 -195 -320 -034 -118 -2.10 1.71
EEQ -0.83 0.27 041 -028 -197 -588 -868 -162 -498 -742 2.03
OME -8.25 0.79 065 -681 -262 -747 -1056 -226 -6.56 -9.29 2.09
OMF -15.56 0.01 080 -1453 -247 -675 -983 -201 -555 -8.14 2.68
ATP 038 -0.02 0.12 0.48 1.12 2.98 416 -273 -729 -1050 -20.74
WTP -1.42 0.11 008 -1.23 1.27 3.52 475 -031 -085 -1.64 -9.00
OoTP 0.29 0.02 0.03 0.33 2.91 776 1137 2.79 741 1085 -0.70
AFS 206 -0.01 -0.06 1.99 375 1018 14.64 379 1031 1483 0.12
WHS 0.15 0.01 0.04 0.20 2.89 785 1130 2.27 6.18 8.89 -340
CNS 033 0.00 -0.01 031 -123 -354 -506 -119 -343 -490 0.23
0SG 043 000 -0.01 041 -147 -370 -529 -145 -365 -522 0.10
EDU 0.37 0.01 0.00 038 -0.08 0.07 0.20 -0.08 0.07 0.20 -0.03
HHT 0.50 0.01 0.00 050 -084 -187 -261 -084 -186 -2.60 0.00
WTR 0.18 0.01 0.02 0.20 117 3.34 490 1.12 3.20 469 -031
TRD -0.28 0.01 0.01 -0.26 2.02 5.52 7.84 2.04 5.56 7.89 0.04
CMN -0.61 002 -005 -063 -027 -139 -208 -019 -117 -1.79 0.44
FIN 143 -005 -0.08 130 0.60 1.42 1.83 0.77 1.89 2.51 0.95
REA -043 0.01 0.02 -040 2.55 6.18 8.60 2.54 6.16 856 -0.09
OBS 189 -007 -0.09 173 -128 -357 -517 -120 -336 -4.88 0.44
ROS 0.54 0.02 0.03 0.59 2.75 7.57 10.85 2.51 6.93 992 -134

Source: IMF staff calculations.
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