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Introduction

This is the 17th edition of the Research Bulletin of the Central Bank of Ireland and its aim
is to highlight economic research and associated activities conducted by Bank sta� during
2023. Analytical work at the Bank in 2023 has been in�uenced by higher in�ation witnessed
in last couple of years, in the wake of the Covid-19 pandemic and the war in Ukraine, with
analytical work examining its impact on various elements of the economy as well as on wage
and price setting. In addition, the impact of the tightening of interest rates as a result of higher
in�ation and its impact on the economy has been carefully examined. An increasing amount
of analytical work has focused on climate-related issues and how it a�ects the macroeconomic
and �nancial system.

Our Research Technical Paper Series seeks to publish original high quality research that
is academically rigorous and is suitable for publication in well regarded external peer reviewed
economic and �nance journals. 11 Research Technical Papers were released in 2023. The
non-technical summaries for each of these papers are included in this bulletin while the full
papers are available for download from the Central Bank website. Some of the recent topics
explored include: assessing the impact of monetary policy communication; how monetary
policy e�ectiveness is in�uenced by heterogenity in the labour market; how non-bank lenders
respond to a credit supply shock; the macroeconomic impact of a carbon tax on the euro area;
the macroeconomic e�ects of reshoring of production along national borders; and the impact
of home equity subsidies on house buyers' behaviour.

Both our Economic Letters and Financial Stability Notes Series' are aimed at a general
readership and seek to provide economic analysis and insight into policy related issues, data
or new indicators developed in a concise fashion. The latter series examines issues germane to
�nancial stability such as the macroprudential tools, arrears, and shadow banking issues while
the former series focuses more on real economy, credit and monetary policy issues.

There were 11 Financial Stability Notes published on a range of topics including a series
of notes examining the impact of higher in�ation on households and �rms; the interest rate
exposure of mortgage holders, climate- related transition for mortgage lenders; the growth
of green mortgage �nancing in Ireland; non-bank lending to SMEs as a source of �nancial
stability; and the e�ect of 2022 Gilt Market crisis in the UK on Irish resident liability driven
investment funds amongst others. All of these notes are available for download here.

There were 4 Economic Letters released in 2023 and a listing is included in this Bulletin
while the actual Letters are available for download. Topics examined included, inheritance and
wealth in Ireland; the interest rate pass-through of higher ECB rates to domestic customers;
the decomposition of higher in�ation into supply and demand components; a comparison of
the evolution of in�ation between the euro area and the US.

In addition, a number of signed articles featuring economic and statistical analysis were
published in the Quarterly Bulletin throughout the year including articles on earning growth in a
time of higher in�ation; the role of the ITC services sector in the Irish economy; public �nance
developments and issues facing the state. These can be accessed from our website here. The
Bank also publishes a number of notes on data and statistics related issues via the Behind
the Data series which examine data released by the institution in greater detail. There were 8
Behind the Data releases covering topics such as carbon intensity of �nancial sector securities
holdings; the landscape for green lending to households and �rms; do Special-purpose entities
hide domestic exposures of investment funds; holdings of sovereign debt by the insurance and
pension sector; and the distribution of interest rates charged by non-mortgage lenders amongst
others.

https://www.centralbank.ie/publication/research-technical-papers
https://www.centralbank.ie/publication/financial-stability-notes
https://www.centralbank.ie/publication/economic-letters
https://www.centralbank.ie/publication/quarterly-bulletins/quarterly-bulletins-list
https://www.centralbank.ie/statistics/statistical-publications/behind-the-data
https://www.centralbank.ie/statistics/statistical-publications/behind-the-data


Also included in this edition are recent and forthcoming publications by Bank sta� in peer
reviewed academic journals. The Bank's visiting speaker programme fosters engagement and
the sharing of knowledge between sta� and a diverse range of researchers and policy makers
in other domestic and international institutions. A full listing of the speakers who presented in
2023 is provided on page 18 of this Bulletin. Central Bank sta� have also presented externally
at a number of domestic and international conferences and institutions including: American
Real Estate and Urban Economics Association, Bank of England, Central Bank Research
Association, Dublin Economic Workshop, ECB, ESCB research cluster, International Banking
& Finance Society, Irish Economic Association, International Conference of Macroeconomic
Analysis and International Finance, International Network of Economic Research, European
Economic Association, National University of Galway, Royal Economics Society, Society for
Computational Economics, Society for Nonlinear Dynamics & Econometrics amongst others.

The bank hosted a number of conferences in 2023. These included a 2-day conference
entitled Financial Stability Policies in a Changing Lending Landscape and the programme
is available here. Papers focussed on the growing importance of non-bank �nancial
intermediation, the changed higher interest rate environment, and a range of other topics
related to banking systems, housing cycles, and macro-�nance. The Bank also hosted its
inaugural winter conference in December. The papers explored topics closely linked to the
Bank's research agenda and the programme for the conference is available here. In addition,
the Bank hosted the annual conference of International Journal of Central Banking in June
entitled Global Supply Chain Shocks, Trade Frictions and In�ation and the programme is
available here.

The Bank has increased its focus on research activities in 2023. We have a new website
called Research Exchange where many of our activities are highlighted here. We have also
increased and formalised our approach to engagement with outside stakeholders in academia
and policy institutions including our various visitor programmes which can be seen here. In
addition, we have also added sta� pro�les of our research economists to the website. The plan
is to continue to enhance our research output as well as continue to foster engagment with
outside audiences and foster collaboration between bank sta� and outside researchers.

https://www.centralbank.ie/docs/default-source/tns/events/conference-on-financial-stability-policies-agenda-4.pdf?sfvrsn=82619d1d_5
https://www.centralbank.ie/research-exchange/our-research-agenda
https://www.centralbank.ie/docs/default-source/tns/events/2023-eww-conference-agenda-public.pdf?sfvrsn=751e9d1d_3
https://www.ijcb.org/events/ijcb_2023_agenda.pdf
https://www.centralbank.ie/research-exchange
https://www.centralbank.ie/research-exchange/research-engagement-programme
https://www.centralbank.ie/research-exchange/meet-our-researchers


Non-Technical Summaries of Research Technical Papers 2023

01/RT/23: The Central Bank Crystal Ball: Temporal

Information in Central Bank Communication

David Byrne, Robert Goodhead, Michael McMahon & Conor Parle

An expanding literature has documented
high-frequency movements in asset prices
around central bank communication events.
This is taken as evidence for central banks
being able to in�uence market expectations
through their communication, causing the
market reactions. For markets to respond in
this way, they must have had an "information
de�cit" relative to the policymakers. They
were unable to anticipate fully what would be
said and they learned something from it that
was useful for them in forming their expecta-
tions. The source of the information de�cit
is less clear, but is highly important for think-
ing about what and how central banks should
communicate.
This paper contributes to the literature by
showing that central bank communication
about how they assess the state of the econ-
omy can be a source of the information de�cit.
We commonly understand central banks as
setting interest rates in response to chang-
ing macroeconomic data, according to their
preferences. These preferences are often re-
ferred to as the central bank reaction func-
tion. In our study we introduce the idea of an
additional central bank assessment function.
We begin by developing a framework for how
central banks use their assessment function to
process data into beliefs about the state of the
economy. Having formed their beliefs, central
banks apply their reaction function to make a
monetary policy decision. We also model the
central bank's assessment function as incor-
porating two distinct steps: evaluation of the
data they observe and projection for the future
state of the economy. These assessment steps
are highly important for the practice of mon-

etary policymaking in central banks but have
been little studied in the literature before now.
Standard models for the analysis of mone-
tary policy, such as Eggertsson and Wood-
ford (2003), see the role for communication
as limited to description of the reaction func-
tion, and additional forward guidance. In these
models, there is full knowledge of the struc-
ture of the economy, so it would not be useful
for the central bank to communicate its as-
sessments. Work on real-time monetary poli-
cymaking has shown that the assessment role
is important, however (Orphanides, 2001). In
this paper, we highlight the role of economic
assessments in how communication a�ects as-
set prices. We make four main contributions.
First, we provide a decomposition of market
reactions that shows that they come from four
channels: changes in the central bank's pref-
erences (the reaction function), a new eval-
uation of the state, new projections, and re-
lease of new private information. Second, we
develop an algorithm to quantify the tempo-
ral dimension in text. Evaluation looks back-
ward and projection forward. To capture these
steps, we adapt new tools from the Natu-
ral Language Processing literature for an eco-
nomics context and apply them to the com-
munications of the Federal Reserve and the
European Central Bank.
Third, we show empirically that assessments
are important for explaining market reactions
to both the Fed and ECB. Markets react to
information about the future, which includes
projections and forward guidance. Backward-
looking data is also extremely informative,
contrary to a view that markets would only
wish to learn about the future. This cap-



tures important contextualisation of data in
the central bank's assessments to which mar-
kets react. Fourth, we use the press confer-
ences that take place at the ECB to directly
measure the "information de�cit". Journal-
ists'questions are important signals of the top-
ics on which markets would like more informa-
tion. We show that the more closely subse-
quent speeches are related to the questions in
press conferences, the stronger the market re-
actions.

Our work indicates what is important for cen-
tral banks to communicate. Even though
markets may be solely interested in the out-
look for monetary policy, their interest will be
more than just forward guidance. Policymak-
ers should try to communicate how they are
assessing incoming data, and how this a�ects
their thinking about both the current and fu-
ture state of the economy. This goes beyond
the recommendations from standard models
used in the analysis of monetary policy.

02/RT/23: Measuring the Temporal Dimension of

Text: An Application to Policymaker Speeches

David Byrne, Robert Goodhead, Michael McMahon & Conor Parle

When tackling economic questions, an im-
portant source of progress is the ability to
bring new sources of data to bear on impor-
tant issues. Thanks to advances in the Natural
Language Processing (NLP) literature, recent
decades have seen great increases in our abil-
ity to handle unstructured data, which are any
data that do not conform to regular standards
of presentation: the textual data generated by
human speech is an important example.
It is likely that the impact of the use of un-
structured data in economics is only just be-
ginning to manifest itself. To date, economists
have largely focussed on quantifying "two Ts"
of textual data, Topic and Tone, and mapping
their measures to outcomes of interest. For
example, NLP tools have been used to quan-
tify the tone of text derived from �rm state-
ments (Tetlock, 2007), to isolate references
to uncertainty (Baker et al., 2016), and to
study how both the topic and tone of central
bank communication impacts the macroecon-
omy (Hansen and McMahon, 2016).
In this study we show how one can quantify
a third T: Time. We synthesise two existing
methods from the NLP literature, and we also
make adjustments to re�ect the nature of text
relating to discussions of economics. By fol-
lowing this approach, we are able to take text

relating to economics and tag individual oc-
currences of references to time. We tag three
forms of time reference: numerical (e.g. "June
2018", "next year"), categorical ("presently",
"in the future"), and grammatical (i.e. the
past, present, or future tenses).
The ability to quantify how and where discus-
sions of economics make reference to time is a
very important one. Practical economic ques-
tions inevitably relate to distributions of re-
sources over time, in some fashion. The rele-
vant time horizon is hugely important for any
discussion of risk, asset pricing, economic or
�nancial cycles, growth, the rate at which we
can discount the future, and any evaluation of
policy change. By using the methods of NLP,
we show how it is possible to extract the time
dimension of these discussions from text in a
systematic manner.
The present document is a companion paper
to Byrne et al. (2022), "The Central Bank
Crystal Ball: Temporal information in mon-
etary policy communication". In this latter
paper, we use our temporal indicators to sum-
marise the ways in which monetary policymak-
ers both evaluate data that they have access
to presently (that was released in the recent
past), and project into the future. We distin-
guish between the evaluation and projection



steps of policymaking by quantifying the time
orientation of central bank communications,
and we show that market participants respond
to both evaluation and projection. This is
important for the design of e�ective commu-
nication strategies. The present data is de-
signed as a more thorough discussion of the
algorithms employed. It is designed to form
a useful resource for researchers who wish to
quantify time in text. We hope that future
research will extend, adapt, or even overhaul
wholesale the approach in this study, to fur-
ther extend our ability to quantify the time
dimension of text.
In an application of our approach, in this study
we compare the time dimension of text across
documents sourced from di�erent forms of
policymaker communication. We apply our

approach to speeches by central bank pol-
icymakers: the ECB and the U.S. Federal
Reserve. We also compare the way central
bankers use temporal references to the way
they are used in documents from the Interna-
tional Monetary Fund (IMF), European Coun-
cil, European Commission, and the European
Parliament. We document important stylised
facts, relating to the use of temporal refer-
ences by policymakers. Our most important
�nding is that the three measures of temporal
reference (numerical, categorical, and gram-
matical) are not reducible to each other, and
often send di�erent signals as to the orienta-
tion of a given sentence. This �nding moti-
vates the construction of an overall measure
of temporality, based on all three measures.

03/RT/23: A Single Monetary Policy

for Heterogeneous Labour Markets: The Case of the

Euro Area

Sandra Gomes, Pascal Jacquinot & Matija Lozej

Two of the world's largest central banks, the
European Central Bank and the Federal Re-
serve have recently conducted a review of their
monetary policy strategies. A common feature
of both strategy reviews was the considerable
attention paid to employment-related issues.
Distributional issues were an important con-
sideration and both central banks produced
background documents that looked at hetero-
geneity, either between households or among
countries in the monetary union. In the euro
area, the heterogeneity dimension is not only
important across households, but also across
countries within the monetary union.
This is particularly the case for labour mar-
kets, which are less integrated than those of
the US and are governed by country-speci�c
legislations. Di�erences in labour market in-
stitutions between countries of the monetary
union can give rise to di�erent responses to
shocks across countries, even when the shocks
hit all monetary union regions symmetrically.

Our paper provides an analytical framework
that addresses both cross-country and within-
country labour market heterogeneity in a mon-
etary union. In particular, we develop and use
a new version of the Euro Area within the
GLobal Economy model (the EAGLE model),
a large-scale open-economy model that is
augmented with an enhanced labour market,
modelled using search-and-matching frictions.
Each country is modelled as a two-agent New
Keynesian model (a so-called TANK model)
with Ricardian ("wealthy") and non-Ricardian
("poor") households. Each type of agent
faces a labour market with its own particular
characteristics regarding job �nding and sep-
aration rates, bargaining power, and nominal
wage rigidity. The latter is modelled so that it
allows distinguishing wage stickiness for new
hires and for existing employees. Importantly,
because non-Ricardian households are con-
strained in terms of consumption smoothing,
their consumption depends mainly on their



labour income, which in turn depends on the
labour market situation for these households.
We use the model to study the implications of
cross-country heterogeneity for the conduct of
monetary policy in a monetary union. We �rst
compute responses to a common expansionary
demand shock, which increases in�ation and
reduces unemployment, across the monetary
union under three di�erent monetary policy
rules: a benchmark Taylor rule that includes
a response to in�ation and unemployment, a
Taylor rule that includes an asymmetric re-
sponse to unemployment, and average in�a-
tion targeting rule. For all these three rules,
we distinguish between cases where the cen-
tral bank does not respond to unemployment
and the cases where it does. We next compute
the responses to an in�ationary supply shock,
which increases both in�ation and unemploy-
ment. For each type of shock, we compare
the performance of rules in terms of in�ation
and employment stabilisation, and in terms
of cross-country and cross-household hetero-
geneity within the monetary union.
We �nd that when monetary policy responds
to unemployment developments, then this re-

sults in stronger unemployment decrease after
expansionary demand shocks and lower unem-
ployment increase after a contractionary sup-
ply shock. While this does lead to a faster and
stronger increase in in�ation, it also results in a
fast return of in�ation to lower levels after the
supply shock. Responding to unemployment
tends to lower inequality between and within
countries of the euro area. If monetary pol-
icy ignores unemployment and responds only
to in�ation, this leads to larger �uctuations
of output and (un)employment. Moreover,
these �uctuations increase divergence between
the euro area economies as well as within-
economy divergence among households. The
e�ect on between-household consumption dif-
ferences is, however, di�erent for expansionary
and contractionary shocks. When the central
bank does not respond to unemployment, the
di�erence between consumption of di�erent
types of households goes in favour of the
poor households after an expansionary de-
mand shock, while after an in�ationary supply
shock this di�erence goes in favour of richer
households.

04/RT/23: Housing assistance policy for mortgage

borrowers: Liquidity improvements or price

Fergal McCann & Anuj Pratap Singh

How are public subsidies absorbed in the
markets to which they are targeted? Do
they achieve their stated up-front aims? Do
they bene�t particular groups more than oth-
ers? Do they have unintended adverse conse-
quences? Given that public funds are scarce,
studies that ask these questions are a criti-
cal and necessary part of the assessment of
any �scal program. In the case of housing
assistance schemes, research has typically fo-
cused on broad questions, for example whether
or not such schemes have added in�ationary
pressure to house prices, or whether they have
stimulated housing supply.

In this study, we take a granular view using
borrower-level data available to the Central
Bank of Ireland on new mortgage lending in
Ireland. We focus on the Help to Buy (HTB)
scheme, which provides cash grants to support
downpayments of new mortgage borrowers in
a subset of the Irish mortgage market. With
our detailed dataset on borrowers, we focus
on the borrower-level responses, rather than
macroeconomic e�ects, of a substantial en-
hancement to the scheme introduced in July
2020.
We assess three ways in which borrowers can
respond to an enhanced grant payment for



house purchases: liquidity, equity, and pur-
chase prices. Methodologically, we construct
treatment and control groups, by virtue of
the eligibility criteria within the scheme, to al-
low a di�erence-in-di�erence estimation of the
causal e�ects of the policy change to be car-
ried out.
We �nd that liquidity enhancement is the
dominant response: once borrowers can ac-
cess grants that are up to e10,000 larger,
they reduce the size of their posted out-of-
pocket downpayment by almost exactly as
much. The implication is that these funds
are now available either to boost consump-
tion, or to improve liquidity bu�ers for the
household. Looking across the income dis-
tribution, we �nd stronger e�ects among low
to middle income borrowers, suggesting that
liquidity constraints are most salient for this
group. We �nd only modest e�ects on either
equity improvements or purchase prices. On
equity, we show that only higher-income bor-
rowers reduce their LTV ratio or loan amounts.
Similarly, we �nd that only the highest-income
borrowers increase their purchased prices in re-
sponse to the more generous subsidy.
Of particular interest to policymakers is that
we are studying housing assistance payments
in an environment where macroprudential
mortgage regulation is in place. Since 2015,

these measures have restricted mortgage bor-
rowers'maximum borrowing amount relative
to income and purchase price. HTB, at the
same time, boosts the resources available to
potential house-buyers thereby relaxing the
downpayment requirement, or in some cases,
reducing the required mortgage amount. We
are unaware of a previous 2 study that shows
how housing grants are absorbed into the mar-
ket when macroprudential regulation is impos-
ing credit limits.
Our �ndings suggest that liquidity retention is
the main e�ect of the HTB policy for these
borrowers. This would be consistent with
HTB easing some of the liquidity costs associ-
ated with building the downpayment for house
purchase. We �nd no evidence of any chang-
ing composition of mortgage borrowers after
the policy change, suggesting that entry of
households with very di�erent characteristics
(for example, income or age) was not a conse-
quence of the change in the scheme. Finally,
our estimates suggest that borrower leverage
does not noticeably change when subsidies
become more generous, nor do we �nd any
borrower-level evidence that would point to
widespread in�ationary e�ects of the changes
in the HTB scheme in 2020, although the anal-
ysis - by design - is not general-equilibrium in
nature.

05/RT/23: The macroeconomic e�ects of global supply

chain reorientation

Daragh Clancy, Vilém Valenta & Donal Smith

The COVID-19 pandemic and heightened
geopolitical tensions, from events such as
Brexit, US/China trade tensions and beyond
all the Russian invasion of Ukraine, have in-
creased concerns over the smooth functioning
and security of global supply chains. Policy-
makers around the world are reconsidering the
trade-o� between e�ciency and resilience in-
herent in global supply chains. Many have
introduced legislation seeking to encourage

the local production of key inputs to reduce
risks emanating from excessive dependencies
on external suppliers. Despite the importance
attached to achieving this policy goal, the
macroeconomic implications of global supply
chains reorientation remain little explored.
We analyse the macroeconomic e�ects of
global supply chain reorientation through lo-
calisation policies, such as partially reshoring
production and partially friend-shoring produc-



tion towards "trusted partners", using a global
dynamic general equilibrium model. We model
three regions of the global economy: the euro
area, the United States, and the rest of the
world. The regional economies are linked with
each other through bilateral trade and partici-
pation in international �nancial markets, with
bloc-speci�c calibration. To analyse reshoring,
we gradually reduce, over a period of 10 years,
the share of euro area imports used as inputs
in domestic production and replace these im-
ports with locally produced goods. To analyse
friendshoring, we gradually reduce the share of
euro area imports from the rest of the world
and replace them by imports from trusted
partners, in this case the U.S.
Our approach has several advantages. First, it
allows for a comprehensive treatment of cross-
border macroeconomic interdependences and
spillovers between the di�erent regions. Sec-
ond, it permits an analysis of non-tari� mech-
anisms, which are so far dominating the local-
isation agenda. Finally, we are able to assess
three key aspects of localisation policies: tran-
sition dynamics, long-run e�ects, and implica-
tions for resilience. The main disadvantages
compared to trade models are less granular-
ity in modelling cross-border linkages and less
�exibility in delineating the trade blocks.
We �nd that localisation policies are in�ation-
ary and imply transition costs in the short to
medium run. The long-term impacts of local-
isation policies on aggregate domestic output
are generally negative. The size (and sign)
of these impacts depends on whether these
policies are implemented unilaterally or as a
part of a global shift and the extent to which
they lead to a reduction in domestic competi-
tion and productivity. Once domestic produc-
ers are not exposed to foreign competition,

they have greater ability to increase prices.
For goods where the quality of local produc-
tion is not as high as the foreign competition,
as is the case for chips, reshoring would also
lead to lower productivity. These negative ef-
fects would likely o�set any positive impact
from moving production back home, resulting
in permanently lower domestic aggregate out-
put.
A key motivation for reorientating supply
chains is to boost economic resilience. We
analyse whether this is the case by comparing
the response of the status quo and a reshored
European economy to adverse regional and
global shocks. We �nd that untargeted lo-
calisation policies do not necessarily improve
macroeconomic resilience against shocks that
proxy supply chain disruptions. Sensitivity of
the reshored economy to regional shocks in-
creases, while its resilience to global shocks
improves only marginally.
Based on these results, we provide some rec-
ommendations for policymakers considering
implementing the localisation agenda. While
the Open Strategic Autonomy 2 agenda is
rooted in concerns over and beyond eco-
nomics, European policymakers need to con-
sider ways to reduce the costs of this adjust-
ment. First, free trade should remain Europe's
driving economic principle and any localisation
policies should focus only on essential goods.
Second, maintaining e�ective state-aid rules
may limit the negative impact of reshoring
on domestic competition. Third, localisation
policies should focus on goods that are not
too far from the technological frontier to limit
negative impacts on productivity. Finally, pol-
icymakers should seek greater ties with re-
gions that are not potential competitors for
the same type of goods.



06/RT/23: The Last Mile of Monetary Policy:

Inattention, Reminders, and the Re�nancing Channel

Shane Byrne, Kenneth Devine, Michael King, Yvonne McCarthy & Christopher

Palmer

Mortgages are an important �nancial prod-
uct so any decision to impact long-term re-
payment levels will have signi�cant implica-
tions on household �nances. Borrowers of-
ten have the opportunity to re�nance their
mortgage, to change terms within their cur-
rent provider, and take advantage of more
favourable interest rates. However, previous
research has documented a widespread "fail-
ure to re�nance", where substantial savings
available to mortgage holders through re�-
nancing are not claimed. At the macroeco-
nomic level, this suboptimal re�nancing may
signi�cantly limit the power of the re�nanc-
ing channel of monetary policy transmission.
The impact of low levels of re�nancing on
monetary policy transmission is an example
of the "last-mile problem" of monetary pol-
icy because it inhibits the delivery of policy
to the real economy. Underre�nancing can
also leave borrowers with unnecessarily ele-
vated debt-service burdens, and as such, is an
important issue for consumer protection.
In this paper, we study an intervention tar-
geted at improving the last-mile delivery of
monetary policy to the real economy. We
use a �eld experiment combined with a model
of inattentive �nancial decision-making to
demonstrate that targeted communication can
help overcome frictions that inhibit the re�-
nancing channel of monetary policy transmis-
sion. To do this, we partnered with a large
retail bank in the Irish mortgage market to
analyse the results of a �eld experiment with
a random sample of 12,000 customers, test-
ing whether a series of behaviourally enhanced
versions of an existing �nancial disclosure have
a positive impact on the take-up of re�nancing
opportunities. Our results show that the best
performing tested combination of redesigned

disclosures and follow-up reminders increases
the take-up of in-the-money re�nancing op-
portunities by 76%, from 8.9% to 15.7%, sub-
stantially more than any previous study in the
literature. The average savings achieved by re-
�nancing borrowers in our data is e1,209 just
in the �rst year. This demonstrates how small
targeted changes to consumer disclosures can
deliver substantial impacts in the real world.
A behavioural model of inattentive re�nancing
shows that reminders have large attention ef-
fects, increasing the share of attentive house-
holds from 24% to 39%. We use the estimated
model to contrast the relative e�ectiveness of
cutting interest rates with sending re�nanc-
ing reminders. We �nd that the best per-
forming communication increases re�nancing
by signi�cantly more than would be achieved
by a 100 basis point (bp) decrease in mortgage
rates. Therefore, regulatory interventions that
enhance lenders'communication to customers,
such as re�nancing reminders - or, in a more
theoretical setup, targeted central bank com-
munications - could have a larger e�ect on
re�nancing than a standard policy rate cut.
During an expansionary monetary phase, o�er
letters and reminders can improve interest rate
pass through and strengthen the impact of in-
terest rate reductions on the real economy.
Our results contribute to a growing body of
evidence that demonstrates the value of be-
haviourally informed approaches in deliver-
ing e�ective consumer protection in essential
product markets. In particular, our results
are the �rst to demonstrate statistically and
economically meaningful improvements in the
stubbornly persistent puzzle of low take up of
advantageous mortgage re�nancing opportu-
nities.



07/RT/23: Foreign economic policy uncertainty shocks

and real activity in the Euro area

Filippo Arigoni & rt Lenari

Do exogenous changes in economic policy un-
certainty originating abroad a�ect real activ-
ity in the Euro area? A recent literature has
shown that unexpected outcomes of policy
decisions can be a key determinant of eco-
nomic performance. The increase of mar-
kets and countries'interdependence has gener-
ated a strong link also in the �eld of cross-
country economic policy decisions and re-
lated disturbance. Implications of foreign eco-
nomic policy uncertainty can be in fact non-
negligible for domestic real activity. The con-
tagion scheme foreign economic uncertainty-
domestic real business cycle can be of inter-
est for policy-makers to understand whether
the propagation mechanism is homogeneous
despite the origin the foreign economic policy
uncertainty.
In this paper, we study the e�ects of economic
policy uncertainty shocks that originate in the
US and China for the Euro area economy. Our
approach allows to focus on the implications
of foreign economic policy uncertainty shocks
for the real business cycle in the Euro area.
Our results show a medium-term deterioration
of real activity for the Euro area after both an
economic policy uncertainty shock in the US
and China. A comparison between domestic
and foreign uncertainty testi�es that foreign
economic policy uncertainty is more relevant

than its domestic counterpart when it comes
to real business cycle �uctuations. We ex-
pand the analysis to understand whether the
two sources of foreign economic policy uncer-
tainty propagate similarly into the Euro area
economy. We �nd that, despite comparable
e�ects of US and Chinese economic policy un-
certainty shocks, the transmission mechanism
substantially vary. While US economic policy
uncertainty impacts real activity exclusively via
foreign-domestic uncertainty spillovers, uncer-
tainty that originates in China transmits into
the Euro area also via trade. The results about
the heterogeneity of the transmission channel
are con�rmed also by a country-level analysis
on the Netherlands.
The outcomes of this study document that,
despite similar e�ects of economic policy un-
certainty that originates in the US and China
for the Euro area real activity, the transmis-
sion mechanisms of the two shocks substan-
tially vary. This conclusion can be a key point
for policy-makers in the time of managing the
negative e�ects stemming from foreign eco-
nomic policy uncertainty. The origin of the
shock calls for ad hoc policy intervention since
the "one �ts all" approach cannot be desirable
given the di�erent channels of the propagation
mechanism of foreign economic policy uncer-
tainty into the Euro area economy.

08/RT/23:

Macroeconomic E�ects of Carbon Transition Policies:

An Assessment Based on the ECB's New-Area-Wide

Model with a Disaggregated Energy Sector

unter Coenen, Matija Lozej & Romanos Priftis



In this paper, we use scenario analysis to as-
sess the macroeconomic e�ects of transition
policies aimed at reducing carbon emissions in
the euro area, with a focus on tax policies that
raise the price of carbon emissions. To carry
out the analysis, we employ a version of the
ECB's New Area-Wide Model (NAWM) which
has been augmented with disaggregated en-
ergy production and use, where intermediate-
good �rms and households demand an en-
ergy composite for production and consump-
tion purposes. The energy composite is pro-
duced by an energy provider which aggregates
"dirty" and "clean" energy inputs. These in-
puts are in turn produced from imported fos-
sil resources, the use of which causes carbon
emissions, and from domestic renewable re-
sources.
We use the augmented version of the NAWM
to conduct simulation around a central carbon
tax transition scenario. The central scenario is
empirically grounded in measures of E�ective
Carbon Rates (ECRs) provided by the OECD,
which capture the price of carbon emissions
at the sectoral and country level. Speci�cally,
the scenario assumes a steady and linear in-
crease in the average ECR for the euro area
to a target rate of EUR 140 per tonne of CO2
over the period from 2022 to 2030. This tar-
get rate is broadly consistent with estimates
of the International Energy Agency (IEA), ac-
cording to which advanced economies need to
raise the price of carbon emissions to USD 140
per tonne of CO2 in 2030 in order to meet
their longer-term net-zero commitments.
Our simulation results for the central carbon
tax transition scenario suggest that the as-
sumed increase in the price of carbon emis-
sions has a limited overall impact on the econ-
omy. Consumer price in�ation rises as higher
energy prices feed both directly and indirectly
into the price of the aggregate consumption
bundle of households. The rise in annual in-
�ation is gradual and hump-shaped, reach-
ing a peak of around 0.2 percentage point

in the course of 2023, before slowly reced-
ing by the end of 2030. On average, in�a-
tion increases by less than one-tenth of a per-
centage point over the scenario period from
2022 to 2030. At the same time, higher en-
ergy prices put only modest upward pressure
on in�ation excluding energy via their impact
on intermediate-good production costs. On
the real side, aggregate consumption falls by
about 0.7% over the medium to longer term.
The fall in investment is stronger, with a de-
cline of close to 2.5% at the trough. The
implied decline in aggregate demand trans-
lates into a gradual but lasting fall in GDP by
around 1.2%, shaving o� about one-eighth of
a percentage point from GDP growth per an-
num over the scenario period. At the sectoral
level, the increase in carbon prices operates by
a�ecting relative energy prices. Hence, the ag-
gregate energy provider is incentivised to sub-
stitute away from utilising more costly dirty
energy and into utilising clean energy. Due
to the lower use of dirty energy in aggregate
energy production and the overall fall in aggre-
gate energy use, carbon emissions are reduced
by roughly 7% in the medium to longer term.
As the carbon tax increase in our central sce-
nario is the only policy measure considered,
this reduction must necessarily falls short of
the targeted emissions levels of a comprehen-
sive net-zero decarbonisation strategy.
Sensitivity analyses carried out around the cen-
tral carbon tax transition scenario shows that
the short and medium-term e�ects depend, in-
ter alia, on the monetary policy reaction, on
the path of the carbon tax increase and on
its credibility. Expanding clean energy supply
is key for containing the decline in GDP and
the increase in in�ation as well as accelerating
the reduction in carbon emissions. Undesir-
able distributional e�ects can be addressed by
redistributing the �scal revenues from the car-
bon tax increase to low-income households by
means of targeted transfers.



09/RT/23: Do non-bank lenders mitigate credit supply

shocks? Evidence from a major bank exit

Fergal McCann, Niall McGeever & Oana Peia

Banks play a critical role in facilitating eco-
nomic activity through the provision of ex-
ternal �nancing to businesses. Disruptions or
shocks to banks'willingness, or ability, to pro-
vide loan �nancing to the real economy can
therefore have knock-on implications for the
wider economy. One way in which these con-
sequences of weaker bank credit supply can be
mitigated or avoided is through the substitu-
tion of �nancing sources to other lenders, who
can �ll unmet credit demand after negative
shocks to credit supply. In the past decade, a
growing evidence base has shown that non-
bank �nancial intermediaries, those entities
that do not take deposits and are therefore
subject to a di�erent regulatory regime to re-
tail banks, are playing an ever-more important
role in �nancing the economy and �lling �-
nancing gaps left by retail banks.
In this paper, we provide novel evidence trac-
ing out a negative shock to credit supply to
Irish businesses, along with the role that non-
bank lenders play in mitigating this shock. We
study the announcement in late 2020 by Ul-
ster Bank's parent group, Natwest Group Plc,
that it was reviewing its operations in Ireland.
This was followed in the spring of 2021 by the
con�rmation that Ulster Bank's activity was
indeed being wound down in Ireland.
We �rst estimate the probability of a new loan
drawdown, comparing the period before and
after September 2020, and comparing borrow-
ers with Ulster Bank loans in the two years be-
fore the announcement (the treatment group)
with a control group of borrowers una�ected
by Ulster Bank's exit. We estimate that these
borrowers are 3 percentage points less likely to
draw down a new loan in the period after the
announcement when compared to other unaf-
fected borrowers.
The importance of banking relationships can
be inferred from these results: if bank credit
was perfectly substitutable across lenders, one

would expect that Ulster Bank's customers
could seamlessly transition to other lending
sources in the period after the announcement.
Our �ndings that they are less likely than the
control group to access new lending suggests
there is indeed value within the client-bank re-
lationship, and that transitioning to new lend-
ing relationships comes with a cost.
We then con�rm that, in line with a grow-
ing international literature, non-bank lenders
represent an alternate source of �nancing to
which Ulster Bank's borrowers were at least
partially able to substitute. Our results sug-
gest that both the probability of getting a
new loan and the size of loan volumes were
greater among the Ulster Bank customers who
switched to non-bank sources of �nancing in
the period after the exit 2 announcement.
These patterns are strongest among business
lending, rather than in the asset �nance and
leasing segments where non-banks are typi-
cally more dominant in Ireland.
Finally, we show that the size of the nega-
tive credit supply shock and the mitigating
role played by non-banks were larger among
smaller, more leveraged, and less liquid �rms,
in line with previous �ndings internationally
and domestically that non-banks are more
likely to �nance riskier �rms.
There are numerous policy conclusions from
our work: �rstly that disruptions to
banks'provision of �nancing to the real econ-
omy do come with costs for borrowers, who
cannot perfectly substitute to other sources
of borrowing; secondly that nonbanks can in-
deed play a role in �lling �nancing gaps that
emerge when bank credit supply is restricted;
thirdly that riskier �rms, typically less likely
to be able to access bank �nancing, are more
likely to substitute towards non-bank sources
of �nance, which may bring both bene�ts in
terms of growth as well as greater medium-to-
longer term risk.



10/RT/23: Who Gets Jobs Matters: Monetary Policy

and the Labour Market in HANK and SaM

Uro Herman & Matija Lozej

This paper investigates the implications of
labour market heterogeneity for monetary pol-
icy. Real-world labour market is not homoge-
neous, and the probability that workers �nd or
lose jobs depends on a number of factors, such
as skills, industry etc. While wages are impor-
tant, the main factors that determine the �uc-
tuations in labour income of a household are
the probability to �nd a job and the probability
to lose a job. However, it is not only the levels
of these probabilities that matter for labour
market outcomes, but also how much they
move over the business cycle. To show this,
we �rst report a set of new empirical estimates
of job �nding and separation rates by educa-
tional attainment and their cyclical properties
for several European countries. We �nd that
job �nding rates for the less educated workers
are lower, highly procyclical, and more volatile
than for the better educated workers. We also
�nd that separation rates for less educated
workers are higher, tend to be more volatile,
and often acyclical compared to those for the
well-educated workers. There are considerable
di�erences across European countries, but in
all cases �uctuations in job �nding rates con-
tribute the most to �uctuations in unemploy-
ment of the less educated over the business cy-
cle, exceeding 80% in countries like Germany
and France. We report similar evidence for the
US. In all cases, empirical evidence suggests
that workers with low educational attainment
face higher employment risk over the business
cycle than workers with high educational at-
tainment. We then build a stylised model with
the search and matching (SAM) framework
embedded in a heterogeneous-agent New Key-
nesian (HANK) model that attempts to cap-
ture these empirical properties.

The labour market in the model consists of
a set of separate labour markets correspond-
ing to skill levels, and movements between

these markets are rare and can be thought of
as persistent changes in the desirability for a
particular skill. Each labour market is di�er-
ent with respect to wage levels, job �nding
probabilities, and their cyclical properties. On
each labour market the job �nding probabil-
ity depends on �rms' incentives to create va-
cancies. These incentives vary with economic
conditions, so that the number of vacancies
posted by �rms and the strength of their re-
sponse to shocks di�ers across labour mar-
kets. Income �uctuations for households in
the same labour market occur because search
frictions, combined with wage rigidities, lead
to an increased vacancy posting following an
expansionary monetary policy shock, which
increases job �nding rates and therefore ex-
pected labour income within each labour mar-
ket.

Because the intensity of vacancy posting
di�ers across labour market segments, the
di�erences between labour market segments
change over the business cycle and a�ect the
idiosyncratic labour income risk for house-
holds. In other words, the income loss/gain
due to exogenous shifts from one labour mar-
ket to another is changing over the business
cycle. We use this framework to investigate
the implications of such heterogeneous labour
markets for monetary policy. Because workers
with lower educational attainment have lower
wages and are more likely to be unemployed
(in the model and in the data), these work-
ers tend to be poorer than highly-educated
workers, whose wages are higher and who are
less likely to be unemployed. Because poorer
workers also have high marginal propensities
to consume from additional income, changes
in their employment situation matter more for
aggregate consumption and therefore aggre-
gate demand. We show in the model that
when less educated (and relatively poor) work-



ers obtain more jobs than other workers af-
ter a monetary expansion, which is consistent
with empirical evidence for most countries we
consider, they also spend a larger proportion
of the additional income. This ampli�es the
increase in aggregate demand after a mon-
etary expansion, which leads to more labour
demand, because �rms have to hire additional
workers in order to produce to meet demand.
Because the labour market for workers with
lower education is more sensitive to the busi-
ness cycle, this leads to a relatively stronger in-
crease in employment of these workers, which
again leads to a stronger increase in consump-
tion. This feedback loop works as an ampli�-

cation mechanism that makes monetary policy
e�ects on output more potent.

What turns out to be important for the
ampli�cation is the asymmetry of the labour
market, in the sense that the labour market
for the less educated (and poor) reacts more
procyclically than the other labour markets.
We show that this can be brought about by
two mechanisms that amplify vacancy posting.
One such mechanism is a relatively low and,
hence, more volatile �rm surplus from hiring
a worker with a lower educational attainment,
and the other is a higher wage rigidity for such
workers.

11/RT/23: Understanding the Joint Dynamics of

In�ation and Wage Growth in the Euro Area

Vahagn Galystan

This paper presents an empirical framework
and analysis of the interactions among in�a-
tion, wages, employment, and output in the
euro area. Results identify price shocks and
demand shocks as the primary exogenous fac-
tors explaining historical variance. The wage
gap emerges as a key determinant of wage dy-
namics in the aftermath of a price shock. In
contrast, the output gap becomes dominant
following demand shocks. The real wage gap
acts as a corrective mechanism, ensuring that

prices and wages in particular align with the
broader economic landscape. Forecasts for the
period starting 2023Q3 emphasise the endur-
ing signi�cance of the real wage gap, project-
ing its ongoing impact on nominal wages in
tight labour markets. As for in�ation expecta-
tions, the estimates emphasise their stickiness.
In this context, the signi�cant and persistent
price shock that has occurred suggests a grad-
ual decline in expectations, potentially leading
to an extended period of elevated in�ation
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Financial Stability Notes

1. An Estimate of Climate-Related-Transition Risk in Irish Mortgage Lending
Tamanna Adhikari, James Carroll & Derek Lambert

2. The Interest Rate Exposure of Mortgaged Irish Households
David Byrne, Fergal McCann & Edward Ga�ney

3. Household Resilience to Expenditure and Debt Service Channels under Current
In�ationary Conditions
Tamanna Adhikari & Fang Yao

4. Going Green: The Growth in Green Mortgage Financing in Ireland
Derek Lambert, Paul Lyons & James Carroll

5. New Survey Evidence for Household Resilience to Current Shocks
Fang Yao

6. How Resilient are Irish SMEs to Input Cost In�ation
Tamanna Adhikari & Niall McGeever
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Peter Dunne, Angelica Ghiselli, Frits Ledoux & Barra McCarthy

8. Debt Service Capacity Across Irish Borrowers: New Survey Evidence
Anuj Pratap Singh & Fang Yao
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Sameer Shaikh, Paul Kilgarri� & Edward Ga�ney

10. Interest Rate Sensitivity of Irish Bond Funds
IIaria Gianstefani, Naoise Metadjer & Kitty Moloney

11. Non-Bank Lenders to SMEs as a Source of Financial Stability Risk - A Balance Sheet
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Kitty Moloney, Paraic O'Gorman, Max O'Sullivan & Paul Reddan
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Behind the Data

1. Investigating Recent Growth in Bank Lending to Non-Financial Corporations in Ireland
Jack Dempsey & Simone Saupe

2. Credit Demand and Lender Activity to February 2023: What Can High-Frequency Lender
Credit Enquiries Tell Us?
Martina Sherman & Maria Woods

3. Non-Bank Mortage Lending: A Look into the Interest Rate Distribution
Jean Cassidy & Cecilia Sarchi

4. Do Special Purpose Entities Hide Domestic Exposures from Investment Funds
Brian Golden, Aisling Kerr & Arya Pillai

5. The Insurance Pension Sovereign Nexus
Mark Mulholland

6. New enhanced Card Spending Data for Irish Households: Domestic Payment Activity
and Regional Distributions
Ciaran Meehan

7. Surveying the Green Lending Landscape to Households and Non-Financial Corporations
Sionbhán O'Connell, Sinéad Murphy & Cecilia Sarchi

8. Understanding the Carbon Intensity of Ireland's Financial Sectors' Securities Holdings
Bernard Kennedy & Jenny Quinn
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