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Abstract We examine spillovers to the Irish economy from US corporate income tax rate cuts and find they lead
to a small but persistent increase in Irish economic output. Our analysis of the transmission channels shows that
an increase in investment, employment and exports in the externally-financed industrial sector largely drives this
expansion. Wealso find that output spillovers from US corporate income tax cuts are larger when there is slack in
the Irish labour market. Our findings suggest that the changing structure of the Irish economy means any spillovers
to real economic activity from the recent US corporate tax cuts could be relatively minor. However, the larger
presence and shifting focus of foreign multinational corporations’ operations in Ireland means lessons from past
US corporate tax cuts may be of limited value in predicting the effects of the recent US tax system reform.
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1. INTRODUCTION

Ireland is one of the world’s most Foreign Direct Investment (FDI)-intensive countries. Since revoking
protectionist policies in the late 1950s, Ireland’s economic growth model largely relies on attracting FDI. This
policy has created substantial benefits for the Irish economy (Barry and Bradley, 1997), with foreign multinational
corporations (MNCs) responsible for a considerable proportion of employment and output. FDIin- flows can
create technology spillovers that boost Irish productivity (Ruane and Ugur 2005) and lift Ireland up the world
economy’s value-added chain (Barry and Bergin, 2012). The presence of foreign MNCs also has a positive effect
on the entry rate of domestic firms (Gorg and Strobl, 2002; Barrios et al., 2005). These benefits likely out- weigh
potential negatives of such large FDI flows, such as fears that these flows would reverse when needed most (Gorg
and Strobl, 2003; Campa and Cull 2013). Thesefears proved unfounded during the recent financial crisis (Godart
et al., 2012) and the drop in economic activity amongst foreign MNCs was less than experienced in domestic-
dominated sectors (Department of Finance, 2014a).

In addition to its access to the EU single market, highly skilled, English-speaking workforce and solid institutions,
Ireland’s low corporate tax rate influences both the extensive (decision to locate) and intensive (scale of
production) operations of foreign firms’ in Ireland (Barry et al., 2003; Lawless et al., 2014). The recently-
introduced Tax Cuts and Jobs Act (TCJA) reduced the headline United States (US) corporate income tax rate and
has shrunk the corporate tax rate gap between lIreland and the US. Ire- land’s increasing reliance on US
multinationals (National Competitiveness Council, 2018; Purdue, 2018) means this change in the US corporate
tax system could diminish Ireland’s attractiveness as a destination for FDI and is widely recognised as a risk to the
Irish economy (Central Bank of Ireland, 2018; Department of Finance, 2018; European Commission, 2018a;
International Monetary Fund, 2018).

In this paper, we use the local projections approach (Jorda, 2005) to analyse the dynamic response of the Irish
economy to past US corporate income tax rate cuts. We first estimate the size of spillovers on aggregate Irish
economic output, using the narratively-identified shocks to the US corporate income tax rate produced by Mertens

* Email: d.clancy@esm.europa.eu. These are my own views and not necessarily those of the European Stability Mechanism
(ESM). | am grateful to my discussants, Frank Barry and Graham Brownlow, as well as Aitor Erce, Matija Lozej, Ricardo
Sousa, Vilem Valenta and participants at Central Bank of Ireland and ESM seminars, the 32nd Irish Economic Association
Annual Conference and the Statistical and Social Inquiry Society of Ireland Barrington Lectures in Dublin and Belfast for
helpful comments and suggestions. However, all errors and omissions are my sole responsibility. Data and model codes to
replicate these results are downloadable from https:/sites.google.com/view/daragh-clancy- economist/research.
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and Ravn (2013). Wefind that such tax cuts lead to a small but persistent increase in Irish output during our 1950-
2006 sample period. We then take advantage of the flexibility of the local projections approach to examine the
transmission channels through which these spillovers to aggregate economic activity occur. This reveals that an
expansion in investment, employment and exports in the industrial sector largely drive the positive output
spillovers. The financing for this economic activity is largely from external sources. A further advantage of the
local projections approach is that it facilitates an assessment of non-linear effects. Our analysis of the state
dependencies of spillovers from US corporate income tax cuts reveals that the spillovers are larger when there is
slack in the Irish labour market.

Finally, we discuss the implications of our results for the potential impact of the US corporate income tax rate cuts
introduced as part of the TCJA. We note that the changing structure of the Irish economy means that the same
transmission channels that produced the positive spillovers may not be as strong today as they were in the past. In
particular, our estimates suggest an increase in the external financing of Irish economic activity following a US
corporate tax cut. One explanation for this is that Ireland’s low capital stock implied a high marginal product of
capital, which induced capital inflows despite the reduced tax liabilities from keeping these funds in the US. The
nature of foreign MNCs’ operations in Ireland has also changed. Presently, there is a disconnect between the balance
sheets and real activities undertaken by these firms in Ireland. This could result in a capital outflow from the Irish
economy following areduction in US corporate income tax rates. It is also possible that the unprecedented size
and speed of the US corporate income tax cut introduced as part of the TCJA exhibits some important threshold
effects that we do not consider in thisstudy.

We do not assess the past spillovers to Ireland from the other changes to the US tax system introduced as part of
the TCJA. These include reductions in personal income taxes and a change from a worldwide to a territorial tax
system. Although Mertens and Ravn (2013) also produce US personal income tax shocks using the narrative
approach, there are sunset clauses in the TCJA that eliminate these personal income tax cuts after 10 years.
Thereafter, they become personal income tax increases. The linkage between changes in the US personal income
tax system and the Irish economy is also less clear- cut than it is for changes in the US corporate tax system. Given
the discrete nature o f the shift to a territorial tax system, there are no historical instances from which to
empirically assess the causal effects of this change.*

We next discuss the related literature, before explaining how we address the key empirical challenge of identifying
the US corporate income tax shock in Section 3. In Section 4 we outline our empirical strategy for the estimation
of spillovers from US corporate income tax shocks to the Irish economy, with a description of the dataset we use
provided in Section 5. We present our estimated results in Section 6. We then discuss what our results imply for
the potential spillovers from the US corporate tax cuts announced as part of the TCJA in Section 7. Finally, we
summarise and conclude in Section 8.
2.RELATED LITERATURE

Our study is closely related to two important strands of literature. The first examines the spillovers from external
shocks to the Irish economy. Given that Ireland is a very open economy, with highly-elastic supplies of capital and
labour (Blanchard, 2002) and a quick pass-through of foreign into domestic prices (Geary and McCarthy, 1976;
Callan and Fitzgerald, 1989; Bermingham, 2006), it is not surprising that there is a substantial literature assessing
spillovers. These studies employ a wide range of techniques to analyse the effects of external shocks to the Irish
economy, and generally find that they have a sizeable impact.

McAleese and McCarthy (1989) and Barry and Bradley (1991) both quantify the impact of external shocks and
find that the Irish policy response contributed to the unsatisfactory economic performance during the 1980s.
Honohan and Leddin (2006) examine the size and effects of external shocks in the context of Ireland’s entry into
the Economic and Monetary Union (EMU). They find that the size of shocks did not in- crease substantially
following the EMU accession. Barry and Devereux (2006) demonstrate using a neo-classical growth model that
shocks to the external finance premium cannot explain the scale of growth during the Irish boom. Kanda (2008)
finds that shocks to US output have a larger impact on Irish output than shocks to the euro area or UK output,
using a vector autoregression (VAR). Bermingham and Conefrey (2014) also show that Irish economic growth is
highly sensitive to the economicperformance of its trading partners. Using a Bayesian-estimated VAR, they find
that the Irish economy is most responsive to changes in euro area output, which is in line with Ireland’s relative

1 Mullins (2006) examines the implications of a shift in US tax policy from a worldwide basis to a territorial basis using semi-
elasticities from De Mooij and Ederveen (2003). He concludes that this change could have significant implications, in terms
of FDI flows, the intensity of tax competition and tax revenues, for those countries who source FDI from the US. Liu (2018)
provides evidence that the UK’s 2009 shift to a territorial tax system resulted in UK multinational corporations investing
significantly more in low-tax jurisdictions. Using the Devereux and Griffith (2003) approach to measuring the effectiveaver-
age tax rate, Heinemann et al. (2017) estimate that low-tax jurisdictions like Ireland could become more attractive following
the US move to a territorial tax system. Barry (2018) and Matheson and Kleinbard (2018) come to a similar conclusion.
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export shares. Clancy et al. (2016) use a Global Dynamic General Equilibrium model to demonstrate that Ireland’s
trade linkages do indeed affect the size of spillovers from external fiscal shocks. Their analysis shows a close
relation between the size of spillovers and the response of aggregate euro area nominal interest and exchange rates,
over which Ireland has no control.

O’Grady et al. (2017) use a Global VAR approach to show that unanticipated shocks to external macroeconomic
factors have sizable and significant effects on the Irish economy. They reason that their results could reflect an
inability of the Irish economy to adapt either economic policy or industry mix in response to changes in external
conditions. Conefrey etal. (2018) demonstrate Ireland’s exposure to external shocks using the COSMO structural
macroeconometric model of the Irish economy (Bergin et al., 2017). Using a Bayesian VAR, Purdue (2018)
estimates that the multinational sector is more sensitive to US output shocks than the domestic sector. Further
analysis reveals that US shocks have larger spillovers to the Irish economy than those from the UK.

Our study also relates to the literature assessing the effect of the Irish corporatetax rate on Irish economic activity.
On the theoretical front, Barry (2002) notes that the importance of low corporate taxes to Ireland’s growth model
depends on whether one subscribes to the “delayed convergence” (Honohan and Walsh, 2002) or the “regional
boom” (Krugman, 1997) hypothesis of Ireland’s economic convergence. Under the former, Ireland could follow
the same policies as the rest of the EU and still converge (Barry and Devereux, 2006). However, under the latter,
non-orthodox policies such as Ireland’s low corporation tax rate are a necessary element in ensuringconvergence.

Empirical studies provide ample evidence of the importance of the Irish corporate tax rate. Gunnigle and McGuire
(2001) find that the corporation tax rate is of critical importance in attracting US FDI to Ireland, using survey
evidence from ten major US corporations and executives employed in the main industrial promotions agencies.
Devereux et al. (2002) note that the dramatic increase in inward investment was one consequence of Ireland’s low
corporation tax rate on manufacturing activity. This boosted corporate income tax revenues as a share of GDP,
despite having such a low rate. Lane (2002) attributes the rise in revenue to the substantial increase in the corporate
tax base. Hines (2003) estimates that Ireland’s corporation tax rate was well below that implied by Ireland’s
population, income and its membership of the EU.

Conefrey and Fitzgerald (2011) nest a model of the business and financial sector within the HERMES model of
the Irish economy (Bradley et al., 1993) to explore the effects of changing the Irish corporation tax rate. They find
that a corporate tax rate cut boosts output via an expansion in exports. This economic expansion occurs despite an
increase in profit repatriations and is sufficient to offset the loss of tax revenue. In a panel of 26 European countries
(including Ireland), Lawless et al. (2014) find that taxation is the most important determinant of multinational
firms’ location decisions. They simulate a counterfactual in which the Irish corporation tax rate had been higher
between 2005 and 2012, and estimate that the number of new foreign affiliates entering the country would have
been substantially lower.

3. US CORPORATE INCOME TAX SHOCKS

The endogeneity of changes in fiscal policy to current and expected economic conditions makes it difficult to
identify truly exogenous fiscal shocks. The literature pro- poses two ways of overcoming this difficulty. The first
is the estimation of innovations to fiscal variables as the difference between their realised values and those
predicted using either structural VARs or fiscal rules. These methodologies use the institutional features of tax and
transfer systems (Blanchard and Perotti, 2002) or sign restrictions from economic theory (Mountford and Uhlig,
2009) as identifying assumptions. They assume that discretionary fiscal policy does not respond
contemporaneously to shocks to their macroeconomic determinants. However, this approach may misrepresent the
timing and size of fiscal shocks. This is because economic agents may anticipate the fiscal shock picked up by the
econometrician (Ramey, 2011). Thus, the adjustment may already be underway by the time the shock is diagnosed.
Beginning with Ramey and Shapiro (1998), many researchers have employed an alternative identification strategy,
based on the selection of events representing exogenous changes to fiscal policy. This is referred to as the narrative
approach. If these events are truly exogenous with respect to prevailing economic conditions, they pro- vide quasi-
natural experiments for the effect of fiscal policy changes. Romer and Romer (2010) use the narrative approach
to construct a series of exogenous changes in US (total) tax liabilities. Their series measures the expected
cumulative effect on federal tax revenue in the first year after the tax liability change. By considering only
legislative actions motivated by ideology or arising from inherited deficit concerns, they argue that these changes
in tax liabilities are unrelated to the current state of the economy and therefore represent exogenous tax shocks.
Mertens and Ravn (2013) ex- tend this narrative tax shock series by disaggregating it into personal and corporate
income tax shocks. Given the distinct macroeconomic effects from unanticipated and anticipated tax changes
(Mertens and Ravn 2011, 2012), they include only those tax changes for which the lag between legislation and
implementation is less than one quarter. Unanticipated narrative tax shocks avoid the issue of fiscal foresight
(Favero and Giavazzi, 2012; Leeper et al, 2013).
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Dividing these narrative corporate tax liability changes by (lagged) corporate profits allows for a conversion into
average corporate income tax rate changes. Mertens and Ravn (2013) then use the (demeaned) narrative measure
as a proxy for structural innovations to the average corporate income tax rate calculated from the US national
accounts (NIPA), which suffer from several different sources of endogeneity.?

4. EMPIRICAL STRATEGY
We estimate the dynamic effects of US corporate income tax shocks on the Irish economy using Jorda’s (2005)
local projection method, a single equation approach to generating impulse responses that can match those
produced by a VAR. Ramey (2016) demonstrates that this approach generates very similar results to the proxy
SVAR analysis of (total) tax shocks in Mertens and Ravn (2014).% The Jorda (2005) approach estimates the
impulse responses of a variable of interest Y at horizon 4, given the same initial conditions:

Yon =op + ﬁhct + ¢11(L)Zt—1 + Ven (1)

where £, is the estimate of the impulse response of Y at horizon /4 to a shock ¢, and Z is a vector of relevant
control variables. We exploit the flexibility of the local projections approach by estimating the dynamic response
of a wide range of variables (i.e. by alternating the Y) to US corporate tax shocks. As controls, in each regression
we include lags of the narrative corporate income tax shocks and the dependent variable of interest, as well as the
lags of Irish and US GDP.* We include the latter as a proxy for external demand. Each regression also includes a
constant and a time trend (we dis- cuss the inclusion of this latter variable in more detail later in this section). As
there is a separate regression for each horizon, Ramey (2016) draws an analogy between the local projections
approach and direct forecasting (Marcellino etal., 2006). She also points out that the error term is serially correlated
because it is a moving average of the fore- cast errors from ¢ to ¢ + 4. We therefore use the Newey-West (1987)
serial correlation correction for the standard errors.

The local projections estimation procedure has several advantages. First, it is more robust to misspecification of
the data generating process than a vector autoregression, where specification errors are compounded at each
horizon.® Second, it allows us to estimate each endogenous variable individually rather than as a system. Because
the local projections approach does not require that all variables enter all equations, it al- lows for more
parsimonious model specifications and the use of time series of differing lengths. This helps us preserve valuable
degrees of freedom and is especially important in facilitating the inclusion of additional variables to assess the
transmission channel of the spillovers by avoiding the curse of dimensionality. Finally, the approach is particularly
suited to the incorporation of state dependent responses to fiscal shocks (Auerbach and Gorodnichenko, 2013;
Owyang et al., 2013; Broner et al., 2018; Ramey and Zubairy, 2018). Auerbach and Gorodnichenko (2013) and
Blagrave et al. (2017) demonstrate that the state of the economy when the shock occurs can affect the magnitude
of fiscal spillovers.

We estimate the model in log levels. This is despite the fact that many of the variables we use are nonstationary.
Ramey (2016) notes that as long as the imposition of stationarity is not required for identification, the safest
method to specify a model when variables may be (either deterministically or stochastically) trending is to estimate

2The NIPA-based average corporate income tax rate is defined as federal taxes on corporate profits divided by corporate
profits. See Mertens and Ravn (2013) for a discussion of the many different sources of endogeneity in the average corporate
income tax rate calculated in thisway.

3 As a robustness check, we assess whether there are significant feedback effects from Irish GDP to the US variables examined
by Mertens and Ravn (2013). The presence of such feedback would necessitate the modelling of the effects of US corporate
tax cuts on the Irish economy as part of a system, rather than the single equation approach we propose. We find no evidence of
feedback (see Appendix A for details). This is likely because US policymakers do not take the condition of, or the impact on,
the Irish economy into account when changing US corporate tax policy. This further bolsters our claim that the US corporate
tax shocks are exogenous to the Irish economy, and allows us to use the single equation local projections approach.

4 If the shocks are truly exogenous, then there is no need to include any variables beyond lags of the shocks and the dependent
variable. However, to ensure our results are robust, we estimated the model with different combinations of control variables
beyond what are strictly necessary. These include the aggregate GDP of all OECD countries as an alternative proxy for external
demand and a dummy variable representing the signing of a Double Taxation Agreement between Ireland and the United States
in July 1997. The latter could have an effect on Irish-US FDI flows over and beyond the US corporate tax rate (Davies, 2004;
Barrios et al., 2012). We find that the set of additional controls makes little qualitative or quantitative difference to the results.
5 The fewer dynamic restrictions means the local projections method is more robust to model misspecification errors than
VARs. However, if the model is correctly specified, VARs are more efficient. Impulse responses estimated via local
projections tend to have wider standard error bands. This issue is exacerbated by the volatility of the Irish economy, with
O’Grady et al. (2017) noting that the size of the error bands around Irish impulse responses are larger than for other (larger)
economies.
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using log levels. A time trend can be included if thought necessary. Despite there being no strict need, we also
include a (deterministic) time trend in all our regressions to guard against potential bias in our results.®

5. DATA
Mertens and Ravn (2013) estimate a quarterly model using US data. Irish quarterly data is available since 1997.
However, the US narrative corporate income tax shock series ends in the fourth quarter of 2006.7 Therefore, there
is insufficient Irish data to conduct a comprehensive empirical analysis at the quarterly frequency. Instead, we use
(longer) annual series. We annualise the quarterly US narrative corporate income tax shock series to facilitate
estimation in an annual model. Todo so, we follow the same process as Mertens and Ravn (2013) when converting
their quarterly narrative personal income tax shock series to an annual frequency.

We plot the average corporate income tax changes derived from the national accounts (blue line) and the narrative
corporate income tax shocks (red line) in Figure 1. Despite moving together in some years, there is a negative
correlation (p = —0.34) between the two series, highlighting the differences in shocks from the two approaches.
There are 15 narratively-identified corporate income tax shocks in total, ranging from an increase of 8-percentage
points in 1986 to a decrease of 2.5-percentage points in 1971.8 The year, sign and size of the shocks are provided
in Table 1. Ten of the shocks represent tax cuts, which tend to occur earlier in the sample. The more recent part
of the sample largely contains corporate tax increases.

Before assessing the spillovers to the Irish economy, we first replicate Mertens and Ravn’s (2013) proxy SVAR
model to assess whether transforming the narrative corporate income tax shocks to an annual frequency has altered
their results. We find that a 1-percentage point corporate tax cut has a positive effect on U.S. output that peaks
after 3 years at roughly 0.7 percent of GDP (Figure 2). The effect is quite persistent, with a statistically significant
(at the 90% level) increase in output throughout the entire four-year horizon. Consistent with the findings from
Mertens and Ravn’s (2013) quarterly model, the strong response of the corporate income tax base means that the
cut in the corporate income tax rate does not decrease corporate tax revenues (result not shown).®

In order to take full advantage of the long series of US corporate income tax rate shocks, we need to go beyond
the Irish national accounts (available since 1970) pro- vided by the Irish Central Statistics Office. Therefore, we
make use of the ESRI Data- bank of Economic Time Series. This dataset also contains a wide range of series used
in the construction of the HERMES model of the Irish economy (Bergin et al. 2013), allowing us to conduct a
comprehensive examination of the transmission channels of spillovers from US corporate income tax shocks.
Where necessary, we source additional data from a historical macroeconomic database for Ireland produced by
Rebecca Stuart and others in a series of papers (Gerlach and Stuart, 2013; 2015; Gerlach et al., 2016; Stuart,
2017a).10

We document the series used in the empirical analysis in Table 2. Our sample ends in 2006, the last year of the
Romer and Romer (2010) narrative dataset upon which Mertens and Ravn (2013) build their narrative corporate
income tax shock. We only use series that start no later than 1961 (so a minimum of 45 years of data) in order to
preserve as many observations as possible to facilitate accurate estimation. Only one US corporate tax shock
occurs before 1961. We convert all nominal series into real terms using the relevant deflators, and population data
from the census to transform the variables into per-capita terms. Since the census is conducted every five years,
we follow the approach of Gerlach and Stuart (2015) and interpolate the missing years using a cubic spline.

6 As a robustness check, we also estimated our regressions with the variables specified in first differences. Although this had a
larger effect than the changing of the set of control variables, thedifferences were not sufficiently large as to overturn the main
conclusions. Despite our belief (corroborated by the empirical evidence in Appendix A) that the US narrative corporate tax
shock is exogenous to developments in the Irish economy, we also estimated the model using an instrumental variable
regression. This provides further protection against biased results due to measurement error. More precisely, we use the
narrative tax shock as an instrument for the change in the average corporate income tax rate. This broadly follows Ramey
(2016), who converts Mertens and Ravn (2014)’s proxy SVAR analysis on (total) tax shocks into a local projections framework
estimated using instrumental variables. The use of this alternative empirical methodology has little qualitative effect on the
results.

" The last non-zero observation (i.e. US corporate tax shock) is in 2003. Therefore, there are several years between the end of
the sample and the final shock from which to estimate the dynamic responses.

8 Mertens and Ravn (2013) narratively identify 16 quarterly corporate tax shocks. However, two shocks occur in 1962, which
we sum to get the annualised size of the shock in that year.

9 Mertens and Ravn (2013) note that the highly elastic nature of the US corporate tax base prevents

the calculation of corporate tax multipliers, i.e. the change in output for a given change in corporate tax revenues. The elastic
response of the US corporate tax base means the change in corporate taxrevenues is close to zero.

10 The compilation of the database is described in Stuart (2017b). The database itself is available for download at
http://rebeccastuart.net/historical ' macroeconomicdata/.
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6. ESTIMATED SPILLOVERS

We estimate the dynamic response of key Irish economic variables of interest for four years after a US corporate
income tax cut.'! We first examine aggregate measures of Irish economic output. The top-left panel in Figure 3
shows that a 1-percentage point cut in the U.S. corporate tax rate leads to an annual increase of around 0.01 percent
in Irish GDP on impact.'? This effect is persistent and statistically significant at the 90 percent level for two
years following the shock. There is no appreciable rise in net factor income flows, and therefore Gross National
Product (and Gross Value Added) have a very similar response to GDP in terms of size, persistence and
significance.

The estimated output spillovers may seem relatively small, in part because we only examine a 1-percentage point
cut in the US corporate tax rate.®® It is possible that larger tax cuts have important threshold effects. Djankov
(2017) notes that double- digit cuts in the corporate income tax rate (such as that enacted as part of the TCJA)
are a rare occurrence in advanced economies. He also points out that corporate income tax changes of this
magnitude usually take years to implement and are introduced gradually. Lawless et al. (2014) find that there are
non-linear effects from changes in corporation tax rates depending on whether the initial rate is high or low.
Changes to already-low tax rates have larger effects than those to existing high rates. Future work could assess
whether any threshold effects are present in the spillovers from US corporate income tax shocks to the Irish
economy. However, the relatively small number of exogenous US corporate tax cuts is a limiting factor in this
regard.

6.1 Transmission channels

We next take advantage of the flexibility of the local projections approach to estimate the dynamic response of a
wide range of Irish economic variables to US corporate income tax cuts to ascertain the transmission channels
through which these shocks spill over to the Irish economy. Webegin by estimating the response of the expenditure
components of GDP to a 1-percentage point cut in the US corporate tax rate (Figure 4). We find that this shock
leads to an expansion in all the components, with the rise in investment particularly prominent. Government
expenditure rises significantly throughout the projection horizon, while consumption has a mild increase that loses
significance after the first year. Net exports rise on impact, but this effect is only significant four years after the
shock.

One explanation for this delayed impact on net exports is an offsetting rise in imports, particularly those used as
intermediate inputs in the production of exports. However, Figure 5 shows this is not the case. Aggregate exports
rise slowly and are not statistically significant at any horizon (Figure 6). Instead, it appears that the rise in exports
is confined to the industrial sector. Given that this sector is dominated by foreign multinational corporations,
especially those from the US, it is unsurprising that it would have the largest response to a US corporate tax cut.

An examination of sectoral investment reveals a similar pattern, with a more persistent rise in investment in the
industrial sector (Figure 7). That there is a lag between the expansion in investment and the increase in exports is
consistent with the time- to-build hypothesis (Kyland and Prescott, 1982), whereby investment in new capital
requires time to become productive. The rise in housing investment is insignificant at all horizons, while there is
a large and statistically significant rise in Irish services investment in the two years following a US corporate tax
cut.

Figure 8 shows that Irish gross national savings and private sector credit do not rise significantly following a US
corporate income tax shock. In terms of domestic sources of finance, only IDA grants (results not shown) rose
significantly after four years, implying that the (at least initial) financing for the rise in investment came from
abroad.* Although we do not have sufficiently long time series to examine the different components of the balance
of payments, we can see from the inflow in private sector capital transfers that some financing for the rise in

11 Ramey (2012) shows that the equivalence in the impulse responses estimated using local projections and VARs begins to break
down after 16 quarters.

12 We estimate a slightly lower point estimate of the impulse responses if we instead use the longer GDP (index) series provided
by Stuart (2017b). This difference in estimates suggests that the US corporate tax shock that occurred during the 1950s may
have had a smaller effect on Irish output than those that followed, in line with Ireland being a less open economy during that
period.

13 Many studies in the fiscal policy spillovers literature scale their shocks to represent a 1% increase in GDP in the source
economy. However, following such a procedure would require imposing a far larger cut to US corporate tax rates than occurred
during our sample period. We therefore prefer to examine al-percentage point cut in the US corporate tax rate, which is close
to the average tax cut in our dataset.

14 The suggestion to examine the role of IDA grants as a domestic source of financing came from participants at the Barrington
Lectures, who are kindly thanked for these very useful suggestions.
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investment did indeed come from abroad. Profit repatriations do not rise in line with activity in the foreign
multinational- dominated industrial sector. This suggests that foreign multinational firms may have used retained
earnings to finance some of the expansion in Irishinvestment.

The positive spillovers from US corporate tax cuts are not limited to capital inputs. There is also a statistically
significant rise in total employment (Figure 9). Looking at the sectoral employment breakdown, we again find
that the industrial sector responds the most strongly to a cut in US corporate taxes. The unemployment rate falls
on impact, but the effect is not statistically significant, before eventually rising significantly after four years likely
due to increases in the labour force and/or the participation rate.

Another explanation for the subdued (aggregate) export response is that an increase in Irish economic activity
following a cut in the US corporate income tax rate causes a loss of competiveness in Ireland. We find that prices
rise on impact and continue rising through the projection horizon, with this effect becoming significant one year
after the shock (Figure 10). Ireland’s effective exchange rate also appreciates, although this effect is only
significant after four years. Wages rise on impact but this increase is not significant at any horizon. However,
and again in line with the time-to-build hypothesis, unit labour costs in the industrial sector rise. This is because
there is an immediate expansion in employment, but the rise in investment takes time to filter into the capital stock
(not shown).

Finally, we examine the effects of a US corporate income tax cut on Irish public finances (Figure 11). Walsh (2011)
and Coffey (2015) document the significance of US companies as sources of Irish tax revenue. Despite the
increased activity in the industrial sector (dominated by multinationals) and the lack of an increase in repatriated
profits, there is no corresponding rise in Irish corporation tax revenue. This is consistent with the use of retained
earnings for investment. The rise in broader Irish economic activity leads to an increase in government revenues.
This offsets the rise in government expenditure, and therefore there is no increase in the budget deficit or public
debt from a US corporate income tax cut during our sample period.

6.2 State-dependent spillovers

Our results provide a measure of the average effect of US corporate income tax changes on the Irish economy
during our sample period. We next examine if the size of spillovers vary according to the state of the US and Irish
business cycle. Larger spillovers from external fiscal policy changes during times of economic slack is a key result
from Auerbach and Gorodnichenko’s (2013) and Blagrave’s et al. (2017) studies using panels of advanced
economies. To assess the effect that different states of the economy have on spillovers from US corporate income
tax cuts, we follow an approach developed by Auerbach and Gorodnichenko (2012). They construct a measure
that represents a probability of being in a recession given the state of the businesscycle:

oy _epTrm)
F(z) [1 + e,\‘p(]’-r)]

()

where they use a moving average of GDP growth as the variable that defines the state of the business cycle z; and
then calibrate y to match the approximate percentage of the time the US economy spends in a recession (roughly
20%). Because Alloza (2017) showed that Auerbach and Gorodnichenko (2012)’s use of forward-looking
information to define the current business cycle states can bias the results, we instead use a backward-looking
moving averages. We normalise z, to have zero mean and unit variance and then calibrate y so that the measure
takes a value of 1 when the US (alter- natively, Irish) economy was in recession (i.e. a negative growth rate).

We plot our state indicator variables F (z;) for the US and Ireland in Figures 12 and 14 respectively. Our state

indicator variables match US and Irish recessionary periods quite well. We then modify our local projections
regression so that the impulse responses can vary depending on the state of the economy:
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where we transform our lagged state indicator variable into a dummy variable that is one when there is a higher
probability of being in a recession (i.e. when F (z,-1) > 0.5). The .., now represents the impact of a US corporate
income tax cut when the US (alternatively, Irish) economy is (probably) in a recession. The S5, shows the response
when the economy is (probably) expanding.

The spillovers to Irish output from shocks that occur during US recessionary and expansionary states are detailed
in Figure 13. Although we find that the spillovers from US corporate income tax shocks are larger when the US
economy is (probably) in recession, the difference between the state-dependent output responses is statistically
insignificant.

The results in Figure 15 show that the positive response in GDP is driven by the response of the Irish economy
during expansions. This runs counter to the recent literature that shows that spillovers from external fiscal stimuli
are larger when there is slack in the recipient economy.'® The statistical significance of the estimated difference
between the dynamic responses from the recessionary and expansionary states shows that the spillovers from US
corporate income tax cuts are indeed larger when GDP growth is positive.

One possible explanation for this counterintuitive result is that GDP does not accurately represent the underlying
state of the Irish economy. Therefore, we next examine a series of labour market variables to assess whether the
spillovers from US corporate income tax cuts depend on the degree of slack in the Irish economy.!® Researchers
of- ten use labour market variables to define periods of economic slack in state-dependent analyses of fiscal policy
(Ramey and Zubairy, 2018). Figures 16, 17 and 18 demonstrate that greater slack in the labour market, as indicated
(respectively) by below average employment growth and net migration and an above average unemployment rate,
result in larger positive spillovers to the Irish economy from US corporate taxcuts.

7. IMPLICATIONS

Our analysis demonstrates the positive output spillovers to the Irish economy from US corporate income tax cuts.
Wefind that these spillovers from past US corporate income tax cuts were primarily driven by a large investment,
employment and export response in the externally-financed industrial sector. One explanation for these effects is
that the initially low capital stock in this sector necessitated a rise in investment and employment once foreign
MNCs began to shift operations to Ireland. As such, a high marginal product of capital may have induced capital
inflows following US corporate income tax cuts. If this is indeed the transmission channel of the positive spillovers,
the large scale of foreign MNCs operations in Ireland today means that this process may not be replicable.

Ireland has already underwent the transition from a relatively closed, agricultural- based economy to a very open,
advanced economy. Assuming these foreign MNCs are primarily located in Ireland for real economic reasons (and
not just for tax avoidance purposes), the recent US corporate income tax cuts are more likely to affect the intensive
margin of foreign MNCs operations in Ireland rather than extensive margin of whether they operate in Ireland or
not. If the marginal product of capital is not as high as it was in the past, a US corporate tax cut is less likely to
induce capital inflows. This implies that crowding out effects from the domestic resources needed to finance the
increase in investment could result in smaller spillovers. Indeed, our state-dependent analyses demonstrate that
spillovers are larger during times of labour market slack, which is not the case at the moment.'” Moreover, the

15 As robustness tests, we examined several different ways of measuring GDP-based states of the Irish business cycle. These
include using deviations from trend GDP derived from both a HP filter and a polynomial trend. These alternative measures of
the state of the Irish business cycle suggest the opposite; that spillovers are larger during Irish recessionary periods. However,
these alternative measures do not match Irish recessionary periods very well. There are also numerous statistical issues with
using a HP filter to estimate the cyclical position of the Irish economy (Clancy 2013, Casey 2019).

16 The suggestion to explore state-dependent spillovers using these labour market metrics came from participants at the
Barrington Lectures. Data limitations prevented an examination of other proposed measures to define the state of the economy,
including house prices and balance of payments components. The latter would allow for a direct test of our finding that
externally-financed investment was the primary channel for the positive output spillovers. It would also facilitate a direct test
of whether the spillovers grew larger as the degree of FDI in Ireland increased. We thank the participants for these very useful
suggestions.

17 Although data limitations prevented us from examining the role of prevailing Irish house prices on the size of US corporate
tax cut spillovers, Agnew and Lyons (2018) provide empirical evidencethat increased FDI employment leads to a rise in Irish
rents and house prices. The current strong rent and house price growth in Ireland therefore suggests that housing constraints
could mitigate the positive spillovers witnessed in the past. Emerging infrastructural bottlenecks (European Commission,
2018b) could also diminish the potential for positive spillovers from the recent US corporate tax cut. As pointed out to us by
participants at the Barrington Lectures, the spatial clustering of FDI in Ireland would likely exacerbate this issue.
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increased reliance on corporation tax revenues in recent years means that the Irish public finances are likely more
exposed to changes in US corporate tax rates than our estimates imply.

Furthermore, the #ype of foreign MNCs operations has also changed dramatically since the end of our sample. The
balance sheet activities of these corporations have recently began to cause major distortions to the Irish national
accounts and balance of payments statistics.® The onshoring of intellectual property assets, for example, has led
to sizable increases in the size of the Irish economy (and expenditure components) without any corresponding
effect on underlying economic activity. This disconnect implies that there is a greater amount of capital than
necessary to support these foreign MNCs economic activity, and therefore a cut to US corporate income tax rates
could induce a capital outflow from the Irish economy.

The focus of recent studies has been exclusively on the effects on US corporate tax changes on the balance sheet
activities of foreign MNCs, rather than on their macroeconomic effects. Matheson and Kleinbard (2018) examine
the effect of two aspects of the US corporate tax reform, the cut in the statutory corporate income tax rate and the
expensing of capital investment, on Irish FDI inflows and corporate income tax revenues. Todo so, they use a range
of semi-elasticities of the corporate tax base, the percentage change in the corporate tax base following a 1-
percentage point change in the corporate tax rate, produced by De Mooij and Ederveen (2008) and Beer et al.
(20184, 2018b). They estimate an average reduction in FDI inflows of 10.0 percent, with a minimum effect of 1.4
percent and a maximum of 30.5 percent. Given that our estimates of positive spillovers are partly from capital
inflows, any capital outflow as a result of the recent changes would likely reduce or potentially overturn these
positive spillovers that resulted from past US corporate tax rate cuts.

Matheson and Kleinbard (2018) note that their estimates are heavily dependent on the underlying assumptions for
the proportion of Irish corporate profits accounted for by US firms and the size of the semi-elasticities. De Mooij
and Ederveen (2008) and Beer et al. (2018b) derive their investment and profit semi-elasticities from meta
regression analyses. These give a good indication of what the average semi-elasticity is from a broad group of
countries and sample periods. Although they may not accurately capture the high degree of integration of US
firms operating in Ireland, using a range of semi-elasticities provides greater protection from the issues
surrounding the use of reduced-form estimates for policy analysis noted by Lucas (1973).°

8. CONCLUSIONS
Ireland’s growth model has long relied on attracting FDI. This strategy has paid dividends and has helped propel
Ireland’s convergence to a modern, advanced economy. However, the heavy reliance on US multinational
corporations has led to concerns that the recent cuts to the US corporate income tax rate could diminish Ireland’s
attractive- ness as a destination for FDI. These cuts are therefore widely seen as a risk to theIrish economy.

We use the local projections approach (Jorda, 2005) to analyse the dynamic response of the Irish economy to past
US corporate income tax rate cuts. We first estimate the size of spillovers on Irish aggregate economic output. We
ensure we can make causal inferences by using the narratively-identified exogenous shocks to the US corporate
income tax rate produced by Mertens and Ravn (2013). We find that they lead to a small but persistent increase in
Irish output. Wethen take advantage of the flexibility of the local projections approach to examine the transmission
channels through which these spillovers occur. We find that an expansion in investment, employment and exports
in the industrial sector largely drive the positive output spillovers. The financing for this economic activity appears
to be largely external. One explanation for this is that Ireland’s low capital stock induced a capital inflow following
a US corporate income tax cut. A further advantage of the local projections approach is that it facilitates an
assessment of non-linear effects. Our analysis of the state dependencies of spillovers from US corporate income
tax shocks reveal that the spillovers are larger when there is slack in the Irish labour market.

Finally, we discuss the implications of our results for the potential impact of the US corporate income tax rate cuts
introduced as part of the TCJA. We note that the changing structure of the Irish economy means that the same
transmission channels that produced the positive spillovers may not be as strong today as they were in the past. In
particular, Ireland’s much larger capital stock implies a lower marginal prod- uct of capital than in the past and

18 Of course, the relatively large presence of foreign MNCs has long created issues with GDP as a measure of the aggregate
size of the Irish economy. However, recent changes to Ireland’s tax residency rules and the introduction of new statistical
standards for the national accounts and balance of payments have exacerbated these issues (Connolly, 2018).

19 Because policy changes can result in changes to economic agents’ expectations, Lucas (1973) pointed out that econometric
models based on historical data are of limited use for assessing the effect of future policy analysis. Since we use narratively-
identified shocks that are exogenous to the Irish economy, our estimates are structural and can be reliably used for causal
inference of past spillovers to Ireland from US corporate tax cuts. However, we cannot use these shocks to empirically estimate
the potential effect of the TCJA on the Irish economy.
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therefore the reduced tax liabilities in the US may lead to a capital outflow. The changing nature of foreign MNCs’
operations in Ireland will likely also have an effect. Some of the excess capital on their Irish balance sheets could
also be repatriated to the US following a reduction in US corporate income tax rates. Finally, the unprecedented
size and speed of the US corporate income tax cut introduced as part of the TCJA may result in some threshold
effects that we do not consider in this study.

It is somewhat surprising that US corporate income tax cuts lead to a capital inflow into Ireland (during our sample
period). Future work could examine this aspect more closely. One approach would be to collect sufficiently long
time series for the Irish balance of payments that allows for a breakdown of the current and capital accounts into
their subcomponents. Stable capital inflows for the purpose of real economic ac- tivity should be less sensitive to
changes in the US corporate income tax rate and more related to the expected return on capital. This would allow
for a more direct test of whether our explanation is correct. Another approach is to condition the spillovers on the
state of the current account (when it is in surplus versus deficit, for example). Again, if our explanation is correct,
the spillovers should be larger when US corporate tax shocks occur and there is a deficit in the current account.
We are unaware of asufficiently long time series that would facilitate such an analysis.

Finally, we examine the effect of spillovers for cuts in the US corporate tax. How- ever, changes in the Irish
corporation tax rate can also create differences in the gap be- tween the tax rates in the two jurisdictions. Estimating
a causal inference from changes in the Irish-US corporation tax rate gap would require the isolation of the
exogenous changes in the Irish corporation tax rate, such as via the narrative approach.?’ However, then one could
potentially also need to consider the tax rates in other countries competing with Ireland for US foreign direct
investment. Instead, our modelling approach implicitly assumes the choice facing US multinationals is how much
to invest in the US versus how much to invest abroad. We believe this is the most suitable measure for the research
question we examine.
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Table 1. US corporate tax shocks

Year Size
1954 -0.85
1962 -2.10
1964 -1.48
1967 -1.03
1971 -2.70
1972 -0.81
1976 1.25
1977 -0.05
1979 -1.97
1981 -1.43
1984 1.80
1986 8.16
1988 2.68
1991 1.01
2003 -2.50
Average -0.13

Average cut -1.65
Average rise 2.98

Notes: Annualised narratively-identified US corporate tax shocks based on the quarterly series produced by
Mertens and Ravn (2013).
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Table 2. Data description

Variable Coverage Source
Budget deficit 1960-2006 ESRI Databank
Consumer Price Index 1950-2006 Stuart (2017b)
Corporation tax revenue 1960-2006 ESRI Databank
Effective exchange rate 1960-2006 ESRI Databank
Goods exports 1950-2006 ESRI Databank
Goods imports 1950-2006 ESRI Databank
Government expenditure 1959-2006 ESRI Databank
Gross domestic product 1961-2006 ESRI Databank
Gross national product 1961-2006 ESRI Databank
Gross national savings 1960-2006 ESRI Databank
Gross value added 1961-2006 ESRI Databank
Housing investment 1953-2006 ESRI Databank
Industrial employment 1951-2006 ESRI Databank
Industrial exports 1958-2006 ESRI Databank
Industrial investment 1950-2006 ESRI Databank
Industrial unit labour costs 1960-2006 ESRI Databank
Labour force 1951-2006 ESRI Databank
National debt 1960-2006 ESRI Databank
Private sector capital transfers 1960-2006 ESRI Databank
Private sector credit 1950-2006 Stuart (2017b)
Private sector current transfers 1958-2006 ESRI Databank
Profit repatriations 1958-2006 ESRI Databank
Services exports 1960-2006 ESRI Databank
Services imports 1960-2006 ESRI Databank
Services investment 1953-2006 ESRI databank
Total investment 1960-2006 ESRI Databank
Total employment 1951-2006 ESRI Databank
Total exports 1960-2006 ESRI Databank
Total imports 1960-2006 ESRI Databank
Total wages 1950-2006 Stuart (2017b)
Unemployment rate 1950-2006 Stuart (2017b)
US Average corporate tax rates 1950-2006 Mertens and Ravn (2013)
US Gross domestic product 1950-2006 Ramey and Zubairy (2018)
US Narrative corporate tax shocks 1950-2006 Mertens and Ravn (2013)
US Population 1950-2006 Ramey and Zubairy (2018)

Notes: All variables included in the regressions are transformed into real per-capita terms, expressed in logarithms
where possible. We source the five-yearly population data from the Central Statistics Office and interpolate it into
an annual series (see Section 5 for details). We convert nominal variables into real terms using the relevant deflators,
sourced from the ESRI Databank.
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Figure 1. US corporate tax shocks
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Notes: Annualised representation of the narrative corporate income tax shocks (red line) and changes in the
average corporate income tax rate derived from the national accounts (blue line). We use the narrative shocks for
our empirical analysis due to the endogeneity inherent in average corporate tax rate changes. Sources: Mertens
and Ravn (2013) and authors’ calculations.
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Figure 2. US output response

Year

Notes: The solid line represents the estimated impulse response of US GDP following a 1-percentage point
decrease in the US corporate income tax rate. The shaded area contains the 90 percentconfidence intervals. For
consistency, we use the same proxy SVAR approach and model specification as Mertens and Ravn (2013) to
produce these impulse responses.
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Figure 3. Spillovers to Irish output
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Notes: The solid lines represent the estimated impulse responses following a 1-percentage point decrease in the US
corporate income tax rate. The shaded areas contain the 90 percent confidenceintervals.
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Figure 4. Spillovers to Irish expenditure components
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Notes: Thesolid lines represent the estimated impulse responses following a 1-percentage point decrease in the U.S.
corporate income tax rate. The shaded areas contain the 90 percent confidenceintervals.
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Figure 5. Spillovers to Irish imports
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Notes: Thesolid lines represent the estimated impulse responses following a 1-percentage point decrease in the U.S.
corporate income tax rate. The shaded areas contain the 90 percent confidenceintervals.
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Figure 6. Spillovers to Irish exports
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Notes: Thesolid lines represent the estimated impulse responses following a 1-percentage point decrease in the U.S.
corporate income tax rate. The shaded areas contain the 90 percent confidenceintervals.
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Figure 7. Spillovers to Irish investment
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Notes: Thesolid lines represent the estimated impulse responses following a 1-percentage point decrease in the U.S.
corporate income tax rate. The shaded areas contain the 90 percent confidenceintervals.
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Figure 8. Spillovers to Irish sources of financing
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Notes: Thesolid lines represent the estimated impulse responses following a 1-percentage point decrease in the U.S.
corporate income tax rate. The shaded areas contain the 90 percent confidenceintervals.
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Figure 9. Spillovers to Irish employment
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Notes: Thesolid lines represent the estimated impulse responses following a 1-percentage point decrease in the U.S.
corporate income tax rate. The shaded areas contain the 90 percent confidenceintervals.
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Figure 10. Spillovers to Irish competitiveness
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Notes: Thesolid lines represent the estimated impulse responses following a 1-percentage point decrease in the U.S.
corporate income tax rate. The shaded areas contain the 90 percent confidenceintervals.
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Figure 11. Spillovers to Irish public finances
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Notes: Thesolid lines represent the estimated impulse responses following a 1-percentage point decrease in the U.S.
corporate income tax rate. The shaded areas contain the 90 percent confidenceintervals.
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Figure 12. State of the US business cycle
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Notes: We derive the US state indicator variable following Auerbach and Gorodnichenko (2012)’s smooth
transition probability approach. We then transform this continuous indicator into a dummy variable, that takes a
value of one when the probability of being in a recession is greater than 0.5, for use in the state-dependent
regressions. See Section 6.2 for details.
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Figure 13. US state-dependent spillovers: Irish output
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Notes: The solid lines represent the estimated impulse responses of Irish GDP following a 1-percentage point
decrease in the U.S. corporate income tax rate. The shaded areas contain the 90 percent confidence intervals. The
top-left panel shows the responses to a US corporate tax shock that occurs when the US economy has a higher
probability of being in a recession. The top-right panel contains the responses to a US corporate tax shock that
occurs when the US economy has a higher probability of being in an expansion. The bottom-left panel displays
the difference in responses between the expansionary and recessionary states.

129



Figure 14. State of the Irish business cycle
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Notes: We derive the Irish state indicator variable following Auerbach and Gorodnichenko (2012)’s smooth
transition probability approach. We then transform this continuous indicator into a dummy variable, that takes a
value of one when the probability of being in a recession is greater than 0.5, for use in the state-dependent
regressions. See Section 6.2 for details.

130



Figure 15. Irish state-dependent spillovers: Irish output
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Notes: The solid lines represent the estimated impulse responses of Irish GDP following a 1-percentage point
decrease in the U.S. corporate income tax rate. The shaded areas contain the 90 percent confidence intervals. The
top-left panel shows the responses to a US corporate tax shock that occurs when the Irish economy has a higher
probability of being in a recession. The top-right panel contains the responses to a US corporate tax shock that
occurs when the Irish economy has a higher probability of being in a expansion. The bottom-left panel displays
the difference in responses between the expansionary and recessionary states.
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Figure 16. Irish employment-dependent spillovers: Irish output
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Notes: The solid lines represent the estimated impulse responses of Irish GDP following a 1-percentage point
decrease in the U.S. corporate income tax rate. The shaded areas contain the 90 percent confidence intervals. The
top-left panel shows the responses to a US corporate tax shock that occurs when the Irish economy has a higher
probability of being in a period of below-average employment growth. The top- right panel contains the responses
to a US corporate tax shock that occurs when the Irish economy has a higher probability of being in a period of
above average employment growth. The bottom-left panel displays the difference in responses between the tight
and slack employment states.
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Figure 17. Irish unemployment-dependent spillovers: Irish output

Contraction Expansion
- N
To) = B
8. i ————————— \
~— © -
S J
g g
= <t
8 S
S T T T ! T T T T
L 1 2 3 4 o 1 2 3 4
= year = year
Difference
o
o
S
o
S
© ) T T T T
S 1 2 3 4
year

Notes: The solid lines represent the estimated impulse responses of Irish GDP following a 1-percentage point
decrease in the U.S. corporate income tax rate. The shaded areas contain the 90 percent confidence intervals. The
top-left panel shows the responses to a US corporate tax shock that occurs when the Irish economy has a higher
probability of being in a period with an above-average unemployment rate. The top-right panel contains the
responses to a US corporate tax shock that occurs when the Irish economy has a higher probability of being in a
period with a below-average unemployment rate. The bottom-left panel displays the difference in responses
between the tight and slack unemploymentstates.
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Figure 18. Irish migration-dependent spillovers: Irish output
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Notes: The solid lines represent the estimated impulse responses of Irish GDP following a 1-percentage point
decrease in the U.S. corporate income tax rate. The shaded areas contain the 90 percent confidence intervals. The
top-left panel shows the responses to a US corporate tax shock that occurs when the Irish economy has a higher
probability of being in a period with above-average net migration. The top-right panel contains the responses to a
US corporate tax shock that occurs when the Irish economy has a higher probability of being in a period with
below-average net migration. The bottom-left panel displays the difference in responses between the tight and
slack migration states.
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APPENDIX A
Irish-US interdependencies
Given the need for at least some judgement in the construction of the narrative shock series, Mertens and Ravn
(2013, 2014) allow for correlation between their narrative measures with latent tax shocks. Their proxy structural
vector autoregression (proxy SVAR) model provides a new approach for identifying shocks using external instru-
ments (Ramey 2016). This allows them to ascertain exactly how exogenous their narra- tive shocks are, facilitating
an assessment of their reliability. They estimate the dynamic effects of unanticipated US corporate income tax
shocks using a seven-variable proxy SVAR:

Yt:B(L)Yt'l'QC[, (4)

where B(L) represents a polynomial in the lag operator and Y;, is a vector containing: (i) average US personal
income tax rates; (ii) average US corporate income tax rates; (iii) US personal income tax base; (iv) US corporate
income tax base; (v) US federal government purchases of final goods and services; (vi) US GDP; and (vii) US
federal government debt. All variables, except the tax rates, are expressed in real per-capita terms. The model also
includes two lags of the endogenous variables. By using nar- ratively identified shocks with a proxy SVAR
framework, this estimation strategy ex- ploits the attractive features of both approaches to modelling the dynamic
response of the economy to fiscal shocks.

We instead use the local projections approach to estimate the dynamic response of the Irish economy to US
corporate income tax cuts. This is because of the greater flexibility provided by local projections, which permits
us to conduct a more detailed analysis of the transmission channels and state dependencies of the spillover effects.
Toensure that there are no feedbacks between the Irish economy and the dynamic effects of US corporate income
tax shocks on the US economy, we check for the presence of such independencies. These would necessitate the
modelling of the dynamicresponse of the Irish economy to US corporate tax shocks as a system of equations
(rather than the single equation approach used in local projections).?! We supplement the model by adding Irish
(real per-capita) GDP as an endogenous variables (i.e. we include it in the Y, vector in Egs.4) and using annual
rather than quarterly data.??> We order this variable last and assume it does not affect any of the US variables
contemporaneously. Table 3 shows the results on US output from a shock to US corporate income tax rates with
and without Irish GDP included in the model specification. There is very lit- tle difference in the estimated US
output response, and the overlapping standard error bands demonstrate that there is no statistical difference
between these estimates. This lack of interdependence allows us to use the single-equation local projections
approach to model the dynamic response of the Irish economy to US corporate income tax cuts.

Table 3. Irish-US interdependencies
Yearl  Year2 Year3 Year4d

US-only poxy SVAR

Estimated US output response 0.380 0.617 0.702 0.602
Upper (90%) confidence interval 0.753 0.972 1.038 0.828
Lower (90%) confidence interval 0.140 0.236 0.253 0.118

Proxy SVAR with Irish GDP

Estimated US output response 0.346 0620 0652 0518
Upper (90%) confidence interval 0.764 1.035 0.980 0.727
Lower (90%) confidence interval 0.049 0.209 0.175 0.433

Notes: US output responses to a US corporate income tax shock, estimated using a proxy SVAR with and without
Irish GDP included as a variable.

2L O’Grady et al. (2017) provide evidence supporting the weak exogeneity of foreign variables with respect to their domestic
counterparts using a Global VAR approach. They note that by conditioning country-specific models on weakly exogenous
foreign variables, residual interdependencies are stripped of correlates resulting from “common” global factors. The remaining
interdependencies would more likely account for spillover effects due to economic policy and trade.

2 Figure 2 demonstrates that this change in data frequency does not alter the results in Mertens and Ravn (2013). We also
adopt Mertens and Ravn (2013)’s approach of dropping variables related to the other tax shock when using annual data. They
do this to preserve degrees of freedom. Therefore, we estimate a six-variable proxy VAR, dropping US personal income tax
rates and the US personal income tax base while adding Irish GDP to the model specification.
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VOTE OF THANKS PROPOSED BY FRANK BARRY, TRINITY COLLEGE DUBLIN
(21 FEBRUARY 2019)

I am delighted to propose the vote of thanks to Daragh and to congratulate him on joining the illustrious ranks of
recipients of the Barrington Prize. His paper offers a careful analysis of a topic of huge interest in Ireland and is
particularly timely given the major changes to the US corporate tax regime that were signed into law by President
Donald Trump in December 2017.

The element of the new tax system that attracted most attention is the dramatic reduction in the headline corporate
tax rate and it is the implications that this might have for Ireland that most people will have in mind in reading
Daragh’s paper. What | mainly hope to do in these remarks is to provide further background context.

Given the fears expressed in the Irish media at the prospect of a major cut to the US tax rate, how are we to
understand the paper’s conclusion that lower rates in the past have been associated with increased economic
activity in Ireland? And, furthermore, how do the paper’s findings relate to the recent sharp falls in US FDI inflows
to Ireland reported by UNCTAD (2018, 2019), and which UNCTAD ascribes to the US tax changes?

Since the ‘impulse response’ methodology employed in the paper is largely a-theoretical, it is of value to think
about the issue in terms of income and substitution effects, as Ron Davies of UCD and | did in separate
presentations to a Foundation for Fiscal Studies workshop in the lead up to the tax changes.

The income effect arises from the increase in post-tax US profitability, which means US MNCs have more of their
own resources to invest — whether in the US or overseas. The substitution effect arises from the increase in the
relative profitability of investing in the US. These effects have offsetting impacts for Ireland and it is an empirical
question as to which one dominates. The survey of the empirical literature conducted by Davies (2017) suggested
that the income effect was likely to dominate, which is consistent with the findings of the present paper.

My contribution to the Foundation for Fiscal Studies workshop concentrated on the implications of the widely
anticipated US shift from a worldwide to a territorial tax system. (An updated version of this paper is available as
Barry, 2018). It may be of value to explain how the worldwide tax system operated as this was the system in place
throughout the entire period from which the data employed in the present paper date.

The worldwide system meant that the US authorities taxed US corporations on all of their worldwide income,
wherever generated. Consider, for example, the case of a US subsidiary operating in Ireland. Having paid the Irish
tax rate, the company owed the difference between the US and Irish tax rates to the US authorities. (Under a fully
territorial tax system this residual tax liability to the US would disappear). The question arises then as to what tax
benefits an Irish location offered a US MNC.

These benefits arose through two separate channels. The first was deferral. Payment of the residual US tax
liabilities could be deferred until the overseas profits were repatriated to the US. Deferral was essentially an
interest-free loan from the US exchequer to the corporation in the amount of the deferred tax liabilities. As the
amount of the loan was higher in the case of low-tax jurisdictions, this operated in favour of an Irish location.

The second channel is a little more complicated and hinges on the operation of the US global tax credit system.
(The tax credit system remains in place since the new system is not fully territorial). To avoid double taxation,
the MNC receives a “foreign tax credit’ for income taxes paid overseas. If the corporation pays a rate higher than
the US rate on its operations in Country A, nothing further is owed to the US, though the corporation is obviously
unable to recoup the difference from either government. This leaves it in what is referred to as an “excess foreign
tax credit” position.

If the corporation has a subsidiary in Ireland in addition to its operation in Country A however, it can use these
excess foreign tax credits to reduce the tax bill it owes to the US authorities from its Irish operation. Low-tax
jurisdictions thereby allow US firms to ‘blend away’ the disadvantage of maintaining operations in high-tax
overseas locations. (Incidentally, this facilitates these locations in retaining their high tax rates while continuing
to attract US investments — a point frequently lost sight of in European debates on corporation tax matters).

This ‘blending’ means that there are elements both of substitutability and complementarity between non-US tax
systems. For this and for other reasons it can be argued that overseas tax rates other than Ireland’s warrant a place
in the empirical model in the paper, though this would likely entail a lot of extra work for little payback: the results
are unlikely to change in any substantive way.
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The US shift to a territorial tax system moderates the substitution effect discussed above and can incentivise the
use of overseas (i.e. non-US) locations. The possible implications of a shift to territoriality are discussed in a
footnote to the present paper. To this discussion might be added the finding of a recent IMF working paper (Liu,
2018) that the UK’s shift to a territorial system in 2009 resulted in significantly more overseas investment by UK
MNCs in low-tax countries. This offshoring incentive, however, is restricted in a number of ways in the new US
tax package as it would clearly go against the US administration’s ‘America First” agenda.

The substantive business tax elements to the new US Tax Cuts and Jobs Act include:

(i)  Areduction in the headline Federal tax rate from 35% to 21%

(i) A shift from a worldwide to a territorial tax system

(iii) A one-time toll charge on foreign profits held offshore, and

(iv) The introduction of a series of new taxes to police the offshoring incentives introduced by the
shift to territoriality.

The one-time toll charge is to encourage US corporations to repatriate funds that have been held offshore for
deferral purposes. Repatriation of these funds was responsible for the sharp reductions in US FDI inflows (actually
large net outflows) to Ireland, Switzerland and the Netherlands recorded by UNCTAD in 2018 and 2019. As
UNCTAD itself recognises in the small print, however, these are what might be termed ‘IFSC-type flows’.

In discussing such flows Barry and O’Mahony (04/05) make reference to contemporary discussions by Forfas and
UNCTAD. Forfas (2002) noted that such inflows entail “large movements of capital by parent companies to their
treasury, fund management and other IFSC financial subsidiaries, mostly to be reinvested in overseas assets. In
this sense, such flows of direct investment into IFSC companies are roughly matched by outward flows of portfolio
investment, and have little impact on the real domestic economy.” UNCTAD (2004, p. 104) concurs, warning
that “a good deal of services FDI — notably that in holdings and financial affiliates — involves activities with little
value added, employment, sales or investment expenditure on fixed capital.”

In seeking to understand the possible implications of the analysis for the present day, it is worthwhile to note some
significant changes that have occurred since the period to 2006. Historically, MNC profits tended to flow through
Ireland on their way to the sunny ‘treasure islands’ of the Caribbean. This may explain the paper’s finding that
“despite increased activity in the industrial sector.. there is no corresponding rise in corporation tax revenue”. The
micro ‘treasure islands’ have come to be seen as less desirable locations in more recent times, perhaps because
of the OECD BEPS initiative, and Ireland has become more of a “sticky place’ for corporate profits — hence the
recent dramatic buoyancy of Irish corporate tax revenues.

A second difference might affect the finding in the paper that the rise in Irish exports and investment was confined
to industry. Since 2006 there has been substantially more ‘real-economy’ FDI activity in services. Data from the
Annual Business Survey of Economic Impact (formerly produced by Forfas and now by the Department of
Business, Enterprise and Innovation) show, for example, that foreign-firm services exports grew from a little over
half the value of foreign-firm manufactured exports in 2006 to overtake the latter by 2015.

There is a suggestion in the paper that the effects found may no longer be replicable because of other changes to
the economy. An ongoing housing bottleneck, it is true, could well choke the golden goose. The housing
bottleneck must surely be amenable to resolution however through appropriate government policy. There is a
further paragraph that perhaps warrants comment, where the author writes that: “Ireland’s increasing reliance on
US multinationals means this change in the US corporate tax system could diminish Ireland’s attractiveness as a
destination for FDI and is widely recognised as a risk to the Irish economy.” The risks referred to are twofold.
Analysts are agreed that the high degree of concentration of corporation tax payments is a vulnerability. Some
also worry about the degree of concentration of output and exports, though it is important to note that employment
—which is not distorted as the other measures may be — is significantly less concentrated. Both sets of fears could
be allayed by a diminution in Ireland’s attractiveness as a location for FDI, but this is not an objective that many
might hope to see adopted.

Finally, to return to a point made earlier, it can be argued that the author may be overly pessimistic in his discussion
of the “disconnect between the balance sheets and real activities undertaken by these firms in Ireland [which]
could result in a capital outflow from the Irish economy following a reduction in US corporate income tax rates.”
As discussed above, such an outflow does indeed appear in the post-2017 UNCTAD data. In assessing the
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consequences however, it is important to distinguish between these flows and the ‘real economy’ investments that
remain a significant factor in job creation in Ireland.

It gives me great pleasure to propose the vote of thanks and to congratulate Daragh on a fascinating and well-
executed paper and on the award of the Barrington Prize.
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DISCUSSION

Sean Lyons: In explaining the state-dependency results for spillovers in Ireland, it seems like there should be an
extra factor at play than for state-dependent spillovers within the US. You pointed out that a corporate tax cut
should have stronger spillover effects within an economy when that economy has some slack, all things equal.
But spillovers from a US tax cut to another country might not just depend upon the slack available in that country.
Because firms have choices about where to invest, there is an element of portfolio choice too. To put it simply,
maybe firms prefer to invest more of their windfalls in countries that are growing strongly, perhaps where the
firms’ existing plants are performing well already. That portfolio choice effect could help explain the larger
spillover effect you find when Ireland’s economy is growing.

Ronan Lyons: A suggestion for how to measure the categorical variable of Ireland being in a recession in your
period is to use unemployment. This varies substantially, with periods of very low and very high unemployment.
Given the unusual mobility of Irish labour, this could be supplemented by emigration (or net migration) or both
these factors could be captured, for example, by using changes in total employment.

Frances Ruane :Thank you for the paper - it is very interesting to explore the conduits through which changes in
US corporate taxes can impact on Ireland. Your paper and the discussion by other respondents all point to the
huge growth in reserves of US companies in Europe and indeed in Ireland. This means that, as you point out, the
real real-economic impact is very much smaller than the impact on flows coming through the IFSC.

It strikes me that your data set is covering a long period, during which global FDI patters were evolving and at
the same time, Irish industrial policy was evolving. Would it be possible to look at different sub-periods? The
early period up to 1979 was one where the EU market effect was only coming into play so one would expect the
responses not to be as great as later on, and especially after the single market was created in 1992. The 1980s
were also interesting as in that period IDA was still giving large capital grants and because of the generous leasing
and capital right-off provisions in the Irish tax system (and the pre announced change in the corporate tax rate in
1990), a lot of FDI companies were actually raising their capital on the Irish market. My recollection was that the
sources of capital were 1/3, 1/3, 1/3 in terms of capital inflow/IDA grants/ bank borrowing.

How important is the difference in scale of the recent TCJA tax cuts in your assessment of US corporate tax
spillovers to the Irish economy? How did EU membership change the relationship between US FDI and Ireland?
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VOTE OF THANKS PROPOSED BY GRAHAM BROWNLOW, QUEEN’S MANAGEMENT SCHOOL
(9 APRIL 2019)

Daragh Clancy has presented a compelling analysis of the connections between US policy regarding corporate
taxation and Irish economic growth (with FDI playing a key role). There is a lot originality within the paper and
I was particularly taken by the observation that that Ireland’s larger capital stock implied a lower marginal product
of capital than in the past. Therefore there is a possibility that the transmission channels may not be as strong as
previously.

As an economic historian | would suggest that the evidence concerning long-run Irish economic performance
points to a “delayed convergence” rather than the “regional boom™ interpretation. One policy implication of
supporting a “delayed convergence” interpretation is that corporation tax is not a convincing stand alone “silver
bullet” explanation for the rise, fall and re-emergence of high rates of economic growth (PwC, 2011). Ireland
could have followed similar policies to those observed and still converged. The “slow burn” aspect of the links
between corporation tax and growth and the important role of European integration (regardless of corporation tax
rates) in any case adds further force to the “delayed convergence” interpretation (PwC, 2011; O’Rourke, 2017).

The implications of Daragh Clancy’s excellent paper for interpreting Northern Irish economic circumstances are
at root about the ease of transplanting policies successful into another jurisdiction. The optimistic view is that
transplantation is an easy engineering challenge. Implicitly, those optimistic commentators see it as a trivially
easy task like building Lego. Recall that if you run out of one coloured brick you can easily replace it with a
different colour brick. Yet economic history suggests that policy transplantation is not trivially easy and recent
work on the economics of the two Irelands suggests that in economic terms there is a strong spatial divide within
both jurisdictions. In particular, it has been claimed that that there is three-tier economy in operation on the island.
The empirics point to the existence of a fast growing regional economy, largely concentrated within Greater
Dublin, greatly influenced by a large non-resident owned sector; a middling European economy where those
effects are diluted by the less tradable “domestic” Irish economy and a relatively laggard Northern Irish economy
(Goldrick-Kelly and MacFlynn, 2018).

So in unpacking the relevance of Daragh’s argument for north of the border we are confronted by the fact that
most recent attempt at thinking about Northern Irish competitiveness are mixed and the point is that while in some
areas the region has performed well (life satisfaction, house price affordability) in other areas (eg electricity,
productivity) it has not. Managerial and productivity weaknesses are viewed as ongoing obstacles to improved
economic performance (Birnie et al, forthcoming 2019). One possible response to these supply-side problems is
to suggest that inward investment flows can diffuse more efficient organisational and technical forms that will in
turn raise productivity and growth. Yet if locational attractiveness for high quality inward investment is the driver
of supply-side restructuring, then there is no guarantee that FDI flows will promote regional convergence.
Different locations offer very different prospects for potential investors.

Regardless of the determinants of the supply-side weaknesses within the Northern Irish economy, a structural
fragility that predated the Brexit uncertainty, it is the case that there are notable spatial differences within Northern
Ireland. Indeed, to some extent we might suggest that the island economy is a four tier rather than three tier one.
There is some evidence that Northern Ireland is a two speed economy in which a Greater Belfast economy operates
very differently from the more agrarian areas found within Northern Ireland.

Table 1 GVA per head in NUTS3 Areas, 2016

Rank (out of 173) £ per head Index where UK =100
1. Camden and City of 318,673 1209.9
London
2. Westminster 238,506 905.5
3. Tower Hamlets 91,378 346.9
4, Kensington & Chelsea 68,675 260.7
and Hammersmith and Fulham
9. Edinburgh, City of 39,321 149.3
10. Belfast 35,791 135.9
UK (excluding extra-regio i.e. 26,339 100.0
North Sea Qil)
168. North of Northern Ireland 15,488 58.8
173. Isle of Anglesey 13,655 51.8

(Source: adapted from Harari, 2018:10).
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Table 1 is derived from the Nuts3 areas, which are based on local government boundaries, and it illustrates that
within the UK the richest (in GVA per capita terms) local areas are London. This finding reflects the economic
importance of the wealthy commuters who work within these parts of London. Belfast’s performance is similar
to Edinburgh and this may also reflect the clustering of regional professional services/high level public service
jobs within both of these devolved capitals. Commuting is an important factor in the economies of both Scotland
and Northern Ireland. In contrast, Table 1 illustrates that the North of Northern Ireland comes near the bottom of
the UK local government jurisdictions. While a high (low) degree of commuting tends to overstate (understate)
the ‘true’ GVA per head, the spatial economics of Northern Ireland is such that we can say it is tilted towards
Belfast.

| interpret Daragh’s findings regarding the links between corporation tax and FDI as one in which the observed
outcomes where contingent upon historical circumstance rather than implying a simple general rule that lower
corporate tax need inevitably produce favourable economic outcomes. In any case there are plenty of papers that
suggest the link between CT rates and FDI flows are weaker (Jensen, 2012). The circumstances that gave rise to
a virtuous relationship between US investment decisions and corporate tax rates may be non-repeatable and hence
policy transplantation may prove difficult in the case of Northern Ireland.

Again linking the economic analysis back to economic history the devolution of profit taxation to Northern Ireland
was considered back at the time of partition; such taxes were not devolved — and remained reserved to Westminster
even after reform in this area in the 1960s - because it was feared that such devolution could lead to distortions as
the regions and territories within the UK bid against each other (Gibson, 1996). In short the ‘institutional
geography’ — the term given to the links between institutions and economic outcomes — matter in thinking about
the desirability and feasibility of devolving corporate taxation. Despite its importance within the contemporary
regional economics literature, institutional geography has proven difficult to define; elsewhere I’ve summarised
it as follows (Brownlow, 2017):

A) A recognition of the importance of the general institutional structures of a country (as in the New
Institutional Economics);

B) A recognition of the importance of the institutional structures at the sub-national level;

C) Due to A) and B) there is a recognition that institutional geography is connected to the historical
uniqueness of each specific location;

D) The recognition that institutional geography in no way implies optimality in observed institutions,
but it does imply that contingency is important in understanding observed outcomes.

In short, institutional geography demonstrates that it is not simply fiscal decentralisation that matters in explaining
the final economic outcomes, it is the institutional arrangements that underpin corporate tax policies that will
determine their success or failure. The UK case, writers influenced by the concept have used it to demonstrate
that devolution need not be efficiency-enhancing (Rodriguez-Pose and Gill, 2005). In the case of corporate
taxation, under the Azores judgement any restored Northern Ireland Executive lowering the rate of corporate
taxation would have to pay for the lower revenue via reductions in public expenditure. If Brexit would allow a
combination of lower tax rates without the pain of lower public spending then Northern Ireland would benefit
from deviating from the British corporate taxation settlement. However, legally this is not clear cut given the final
model that Brexit will follow. Moreover, HM Treasury may insist that any future fiscal arrangements need to
follow the assumption of “as if Azores’, then it is safe to predict that HM Treasury influence even following Brexit
will continue to shape the institutional geography of Northern Irish devolution.

As a final observation | would note that allowing Northern Ireland’s corporate tax rate to deviate at a lower rate
relative to the rest of the UK is the flip side of harmonising it with the rest of the island. Considerations of
institutional geography suggests that even if the benefits of this policy choice exceed the costs, it is the case that
the costs may still be substantial. Regardless of the overall economic calculus political parties in Northern Ireland,
covering a range of views on the constitutional positon, have backed these proposals. The potential concentrated
benefits to business, particularly when combined with the potentially much more diffused costs of those who
would suffer from the reductions in public expenditure, helps explain the commercial as well as political
popularity of reducing corporate taxation in Northern Ireland relative to Britain (Birnie and Brownlow, 2016).
Daragh Clancy’s emphasis on circumstances is one with clear resonance for anybody thinking about the
complexities involved in Northern Ireland deviating from British corporate tax levels.
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DISCUSSION

Alan Fernihough: | very much enjoyed this paper. Could the analysis be enhanced by using an interaction term
to assess the impact of the tax shock under different conditions? Might it be a good idea to present the results of
the VAR model side by side those of your local projections approach?

Esmond Birnie: My question is mainly one of clarification. From the results you present it would appear that the
magnitude of the effect that you find is quite small. Is this your interpretation?

Alan de Bromhead: Can you look more closely at the nature of FDI? Is this investment being undertaken by new
firms or existing ones?

Norman Caven: If you had found a large effect in relation tax changes and the Irish economy how would the

ESM view this? Would they potentially be concerned regarding Ireland's exposure to these shocks and
macroeconomic stability?
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