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BUILDING FOR THE
FUTURE?
INTERPRETING AN
“IRISH” CURRENT
ACCOUNT DEFICIT

Martin O Brien”

In recent Commentaries, attention was drawn to the dramatic
increase in the Irish current account deficit on the balance of
payments. The deficit, which stood at -0.7 per cent of GNP in 2004,
widened sharply to over -4 per cent of GNP in 2005 and at the end
of 2006 was -4.9 per cent of GNP. Analysis of the Irish current
account has taken on a new dimension in the context of European
Monetary Union, where the union level current account is broadly
in balance, while individual member states exhibit diverse balance of
payments positions. Since Euro Area member states are insulated
against speculative currency attacks as a result of the single currency,
the traditional concerns about financing the deficits of countties
with negative balance of payments positions do not directly arise.
However, the dispersion between Euro Area countries current
account balances has increased in recent years. Ireland is among a
group of countries (Greece, Portugal and Spain) that have seen their
current account deficits grow significantly within EMU.

Individual Euro Area member states current account positions
may become less relevant over time, as is the case for individual
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detailed and constructive comments on previous drafts, as well as various
colleagues at The Economic and Social Research Institute (ESRI) for helpful
references and discussion at various stages of the paper’s development. All errors
remain my own. E-mail: martin.obrien @esti.ie
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states in the US. However, the relatively low level of labour mobility
and the lack of a federalised fiscal structure in the Euro Area implies
that their respective current account positions are important in
highlighting country-specific issues and their adjustment and
integration within EMU. If the determinants of balance of payments
deficits/surpluses ate structural and systematic as opposed to
transitory some member states may be faced with difficult periods
of adjustment. This arises when the single monetary policy adopted
by the Huropean Central Bank is pro-cyclical in these member
states, not promoting an automatic stabilising force when the
economy grows too far above trend (typically deficit countries) or
too far below trend (typically surplus countries). In this context the
responsibility is on domestic policymakers to use other tools to
ensure any eventual correction is managed optimally, or more
preferably to avoid the need for correction in the first instance.

Monetary union can be seen as both a blessing and a curse in
terms of a country’s balance of payments. The more benign
approach relies on the definition of the current account balance as
the corollary of flows on the capital account, identified by the
difference in aggregate saving and aggregate investment in a
country. Modern open economy macroeconomics! sees the current
account as responding to easier flows of capital resulting from the
financial integration brought about by a monetary union. If the
member states of the monetary union have sufficiently developed
domestic financial institutions (as is the case in the Euro Area)
theory suggests capital will flow from countries with a lower return
on capital to those with higher returns. This enables the latter to
invest without having to have large domestic savings. Countries that
exhibit higher rates of economic growth, such as Ireland, provide
higher rates of return on capital and are therefore typically
characterised by higher rates of inward investment. Theories of
economic development suggest that this trend will continue until
the return on capital in both sets of countries are equalised, as the
countries with initially lower capital stock invests in the necessary
infrastructure to promote sustainable growth. Typically, this is
accompanied by per capita income levels in both sets of countries
converging.

The less benign interpretation takes a more traditional approach,
looking at the trade implications of movements in aggregate real
incomes and real exchange rates between countries. In the context
of monetary union these movements can result in significant shifts
in relative competitiveness between member states. These
developments are not necessarily worrying if they are consistent
with the necessary adjustment to being part of a monetary union
and are as a result transitory. However, if these movements in
aggregate incomes and real exchange rates do not lead to an
appropriate adjustment the current account balance may reflect an

1 See for example Obstfeld and Rogoff (1995).
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unsustainable competitiveness position. In this instance the
particular member state obviously cannot devalue their currency in
the light of competitiveness pressures. For a country with a current
account deficit this is typically compounded by relatively higher
inflation as a result of growth being above trend. Higher inflation
leads to relatively lower real interest rates, adding further stimulus to
an already overheating economy. This could potentially lead to long
and painful adjustment periods where net exports and real activity in
the economy steadily decline until such a time as competitiveness is
regained.

This paper focuses on whether the recent development of the
Irish current account balance within EMU reflects the benign or the
worrying interpretations discussed above. As a small open economy,
sustaining reasonable increases in the Irish standard of living in the
medium to long-term requires a competitive traded sector. Does the
evolution of the current account balance within EMU merely reflect
higher relative growth in Ireland as opposed to significant losses in
competitiveness, and if so is the nature of this growth consistent
with the objective of maintaining sustainable growth in the future?
Ahearne ¢t al. (2007) show how for the Euro Area and some of its
individual member states, higher rates of economic growth relative
to their main extra-EMU trading partners leads to a fall in their
trade balance. However for Ireland, Honohan (2006) noted that the
scale and nature of foreign capital flows into the country may have
contributed to the housing boom of recent years. To the extent that
this foreign capital driven expansion in the construction sector
impacted upon Ireland’s competitiveness it has provided a “double-
hit” on the trade side of the balance of payments.

The paper proceeds with both formal and comparative analysis
to determine how we should interpret Ireland’s growing current
account deficit, paying particular attention to the role of
competitiveness and the implications for policy. Section 2 outlines
the development of Irish current account determinants. In Section 3
an econometric analysis examines which process, falling
competitiveness or relatively higher economic growth, is more
relevant to the long run determination of the current account.
Section 4 places the Irish current account in a comparative Euro
Area context and highlights the importance of the construction
boom in the recent development of the Irish balance of payments
deficit. Section 5 discusses the implications of the analysis and
concludes.

The current account is dominated by the balance of trade (net
exports) and net factor income from the rest of the world. The
trade balance has been positive for many years as Irish merchandise
exports continue to be greater than the deficit (albeit falling) on
services trade that the country faces. However, the balance of trade
has been narrowing since 2002 (20 per cent of GNP) to 12 per cent



of GNP in 2006. Net factor income, which includes profit
repatriation by foreign multi-nationals operating in Ireland, has
continued to be a major outflow, but has also contracted over the
same period from -22 per cent of GNP to -17 per cent of GNP (see
Table 1). The reduction in profit repatriation outflows concurrent
with a fall in exports is unsurprising given Ireland’s position as an
export hub for many multinational companies. These credit (net
exports) and debit (net factor income) flows have in the past
cancelled each other out for the most part. However, in 2005 and
2006 the balance of trade fell much faster than the negative net
factor income contracted resulting in a gap emerging between the
two. Some of this may be explained by changes in the US tax
regime? which incentivised US firms operating abroad to repatriate
more profits back to their home country. By the end of 2006,
however, this distortion should be fully accounted for. The balance
of payments statistics for 2007 Q1 indicate no significant difference
in income flows with respect to the preceding quarters suggesting
the effect of the US tax changes may not have been of most
significance.

It would appear that the deterioration in the balance of trade is a
driving force behind the widening of the current account deficit
from 2002 to 2006. This may be evidence of undetlying
competitiveness problems for the Irish economy. Such problems are
usually reflected in an appreciation of the real exchange rate. Figure
1 shows that Ireland’s real exchange rate? has indeed appreciated in
recent years. This reflects two realities: first the nominal
appreciation of the Euro since the start of the century against the
currencies of our main extra-Euro Area trading partners and second
the rise in relative consumer prices in Ireland compared to those of
our main trading partners both within and outside the Furo Area.
The nominal exchange rate movements are obviously an issue
which domestic factors have no influence over as Ireland has such a
small share of the Euro Area economy. However, domestic factors
can and have had an important effect on increases in relative
consumer prices.

The rise in relative consumer prices can be attributed in part to
strong domestic demand, spurred on by historically low interest
rates, extremely favourable employment growth and fast wage
growth. Many authors see this rise in relative prices as a necessary
adjustment to Euro Area membership* as expectations of a faster

2 The American Job Creation Act, 2004.

3 The real exchange rate used in this paper is the OECD Real Effective Exchange
Rate index, which is a weighted exchange rate index based on the country’s share
of both its domestic and foreign markets vis-a-vis its main competitors deflated by
their relative consumer price indices. A rise in the index points to a fall in
competitiveness. See Durand e a/. (1992) for a more detailed discussion.

4 See, for example, Traistaru-Siedschlag (2007).
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Figure 1: Irish Real Effective Exchange Rate and Merchandise
Terms of Trade
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Source: OECD Main Economic Indicators Database (2000=100);
External Trade Statistics, Central Statistics Office (1990=100).

convergence in living standards took hold. To the extent that the
wage inflation experienced during this period was matched by
productivity growth, the impact on competitiveness would be less
and the divergence in real interest rates and real exchange rates
across the Euro Area, exacerbated by the single monetary policy,
would diminish over time. Table 1 highlights trends in key
macroeconomic variables, which show that productivity growth has
not matched real wage growth in recent years. This indicates
underlying competitiveness pressures with which the economy
cannot continue indefinitely. Eventually a period of competitive
disinflation is required, where growth slows, and perhaps rising
unemployment until such a time as real and nominal wage growth
moderates and productivity growth improves. Ireland appears to be
entering such a process at the moment.

Blanchard (2001) highlighted how Ireland’s real exchange rate
needed to appreciate during the EMU integration process given that
excess demand was driven both domestically and internationally.
Referring again to Table 1, both domestic consumption and net
export growth were significant in the early years of monetary union.
The growth in net exports has diminished over time as the real
exchange rate has appreciated. To the extent that the appreciation,
attributable in part to rising relative consumer prices, was in the
context of productivity growth outstripping real wage growth it
could be considered as part of the convergence process. However,
the more recent reality of low productivity growth points towards



Table 1: Various Macroeconomic Indicators, Growth Rates (Unless Specified*)

1999 2000 2001 2002 2003 2004 2005 2006

GDP 113 132 5.3 5.9 5.1 3.2 5.9 5.7
GNP 85 122 3.9 2.8 55 3.9 4.9 6.5
Consumer Prices 1.6 5.6 4.9 4.6 3.5 2.2 2.5 4.0
Unemployment Rate* 5.6 4.3 3.9 4.4 4.6 4.4 4.4 4.4
Productivity (GDP per worker) 2.8 3.9 4.2 4.6 1.7 1.5 1.0 1.1
Real Wages 3.5 2.0 25 0.9 2.8 3.9 3.1 0.9
Consumer Expenditure 83 104 54 3.8 3.2 3.8 6.6 6.2
Exports 155 19.8 8.6 4.5 0.5 7.3 3.9 4.9
Imports 12.4 208 7.2 24 12 8.6 6.5 5.3
Balance of Trade % GNP* 156 150 176 203 183 169 139 120
Net Factor Income % GNP* -16.9 -16.5 -18.7 -222 -186 -179 -183 -16.6

Source: National Income and Expenditure Accounts 2006, Central Statistics Office.

more structural constraints which may have to be addressed
through competitive disinflation and a real adjustment.

Meanwhile, a simple comparison of Irish and Euro Area or
EU15 economic growth rates would suggest that the widening of
the balance of payments deficit is due at least in part to Ireland’s
higher growth in recent years. Figure 2 plots the ratio of an index of
Irish GDP to EU15 GDP expressed in logs from 1997-2006. The
steady rise in the series is attributable to Irish GDP growth being
consistently above that of the EU15 over the period.

Figure 2: Quarterly OECD Indices of Irish GDP Relative to EU15
GDP, 1997-2006
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GROWTH AND CAPITAL FLOWS

The combination of higher growth rates and international financial
market integration can have significant impact on a country’s
balance of payments position. Blanchard and Giavazzi (2002)
highlight the potential effect on the current account in the context
of Euro Area integration.> The process allows member states with
potentially higher growth rates, due to coming from a low base, to
borrow much more readily and invest without having to have high
levels of domestic saving. Greater integration of international capital
markets can cause capital to flow more readily to countries with
higher potential growth rates. Ahearne e a/. (2007) have found this
to be the case in the Euro Area, where investment capital can now
more easily flow from the core countries (Germany, France etc.) to
the peripheral countries (Ireland, Greece, Portugal, Spain) where the
rate of return can be higher because of the relatively low initial
capital stock level. This aids in the integration process in that these
peripheral countries can more easily finance expenditure on
infrastructure and expand potential output. This investment, (Total
Gross Domestic Physical Capital Formation in Figure 3), does not
necessarily arise because of a current account deficit but may in fact
cause it when the deficit is expressed as the excess of investment
over saving. Thus, running a current account deficit is not
necessatily a bad thing.

Figure 3: Gross National Savings and Total Gross Domestic
Physical Capital Formation (Investment), % of GNP
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Source: National Income and Expenditure Accounts, 2006, CSO.

5 The analysis focused on the Greek and Portuguese deficits. Blanchard (2006)
revises the opinion for Portugal indicating that structural competitiveness issues
were more pertinent for that country than the income convergence theory.



The Irish experience in recent years has seen the excess of
investment over saving increase, particularly from 2004 to 2005.
This is particularly striking when one considers the relatively high
rate of national savings in Ireland. Gross national saving stood at
27.6 per cent of GNP in 2006 whereas investment was 31.8 per cent
of GNP. This interpretation of the current account is usually
discussed in an inter-temporal setting, where neoclassical growth
theory predicts investment capital will flow from high income
countries to low income countries until the latter converges in terms
of per capita income.

The recent development of the Irish current account does not
fully fit the inter-temporal interpretation, as per capita income
converged to EU15 levels before the balance of payments began its
steady movement into deficit. However, higher relative growth can
also impact negatively upon the trade balance, as seen in Ahearne e#
al. (2007). The construction sector boom in Ireland is undoubtedly a
factor in the higher relative growth rate in most recent years. The
extent to which the high rate of investment in construction was
financed by foreign capital, as illustrated by Honohan (2000), is also
reflected in the increasing gap between investment and national
saving in Figure 3. The empirical analysis in this paper aims to
highlight the relative importance of competitiveness pressures and
higher growth rates by examining the role of both the real exchange
rate and relative output levels in determining the current account.

COMPETITIVENESS AND THE REAL EXCHANGE RATE

The real exchange rate has been a mainstay in the theoretical
literature on current account determination, from the more
traditional approaches (Friedman, 1953; Dornbusch, 1976) to the
new open macroeconomics models (Obstfeld and Rogoff, 1995).
The primary channel considered is through domestic and foreign
consumers switching their expenditure away from domestically
produced goods which become relatively more expensive as the real
exchange rate appreciates. Krugman and Obstfeld (2001) highlight
the “value” and “volume” effects that changes in the real exchange
rate have on the balance of trade and hence the current account.
The value effects refer to the fact that as a currency appreciates the
value of each unit of exports rises vis-a-vis each unit of imports,
leading to an increase in the terms of trade and an improvement in
the balance of payments in the short run. The volume effects are
expected to be more dominant in the long run as the fall in
competitiveness as a result of the real exchange rate appreciation
leads to net exports diminishing.® Therefore, in the long run
determination of the current account we expect a negative
relationship between changes in the real exchange rate and the
evolution of the current account balance.

¢ These theoretical underpinnings are usually described in the context of a real
depreciation, leading to the textbook J-curve effect on the balance of payments.
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Ireland’s terms of trade’ increased substantially from 2000 Q4 to
2002 Q4 alongside the real exchange rate appreciation, as can be
seen in Figure 2. This was accompanied by a reduction in the
balance of payments deficit during 2002, moving into surplus in
2003. However, since 2003 the continued real exchange rate
appreciation has not been matched by increasing terms of trade and
the current account balance has moved steadily into deficit since the
beginning of 2004 as the trade balance has fallen. Not only does this
provide more evidence for the role of competitiveness pressures in
analysing Ireland’s balance of payments but it also may indicate that
a real adjustment is inevitable in the context of continued real
exchange rate appreciation, particularly through 2006. The extent to
which this is the case depends on the overall importance of the real
exchange rate in current account determination, particularly when
compared to the independent effect of Ireland’s relatively higher
growth rate. If the long run current account position is mostly due
to higher rates of economic growth, the situation as at the end of
2006 of a balance of payments deficit of over -4 per cent of GDP
could be considered appropriate and the prospects for adjustment
more benign.

Having discussed both potential drivers of the current account,
the next section aims to determine empirically the independent role
of competitiveness pressures and relatively higher economic growth
rates respectively, on the long run determination of the current
account balance.

DATA AND METHODOLOGY

The purpose of this analysis is to examine the potential links
between the current account expressed as a proportion of Gross
Domestic Product (CA4), domestic output relative to foreign (EU15)
output levels (Yie/Yers) and the real exchange rate (Z). Mote
specifically, the results should isolate the relative importance of
changes in competitiveness (as given by changes in the real
exchange rate) and higher growth rates with respect to the EU15 in
the evolution of the Irish current account balance.

Data are quarterly in frequency from 1997 Q1 to 2006 Q4.8 The
current account to GDP series are derived from Quwarterly National
Accounts and Balance of Payments statistics (CSO). There was distinct
evidence of seasonality in the series which was accounted for by an
adjustment using the Census X-11 procedure in EViews. For

domestic and foreign (EU15) income levels the seasonally adjusted
real GDP indices from the OECD are used. The real exchange rate

7 Terms of trade refer to merchandise imports and exports only.
8 Given the limited time span and number of observations included, these results
are indicative not definitive.



is the Real Effective Exchange Rate index published by the OECD.
All OECD indices have a base year of 2000=100.

Figure 4: Current Account Balance (% GDP, Seasonally Adjusted)
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The analysis is undertaken using an unrestricted cointegrated
VAR set-up (Johansen and Juselius, 1990).° Essentially this
procedure allows useful long run relationships between the variables
of interest to be examined by exploiting the statistical properties of
the individual time series. Comprehensive details of the analysis,
including all the necessaty preliminaries, are available from the
author on request.

ESTIMATION RESULTS

The result of the econometric analysis is given by the following long
run relationship

CA = 105 + 001 - 026(Z) - 056 (Yie/Yen)
[6.18] [-6.00] [-4.67]

where 7 is a time trend, Z is the real exchange rate, Yie/Yeu is
relative GDP and CA is the current account expressed as a
proportion of GDP. The corresponding t-statistics for the
coefficients are given in brackets and show that all the coefficients
are statistically significant at conventional levels. The primary
interest for this analysis is the sign and relative magnitude of the real
exchange rate (Z) and relative growth (Yie/Yex) coefficients. Both
coefficients have the expected negative sign: a real appreciation

9 Many authors have applied VAR analysis to the determination of the current
account balance, recent examples of which include Nason and Rogers (2002), Lee
and Chinn (2006) and Bems ez a/. (2007).
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results in a fall in the current account balance and the same dynamic
holds as the pace of growth in Ireland is above that of the EU15.
However, the relative growth coefficient is greater than that of the
real exchange rate, indicating that this has more relevance in the
long run determination of the Irish current account balance.

A further step in the analysis allows us to examine whether the
current magnitude of the deficit is an equilibrium position or
whether some manner of adjustment is necessary. Figure 5 plots the
estimated cointegrating relationship highlichted above over recent
years, where deviations from zero indicate the current account
balance being away from its long run equilibrium. It is evident that
at the end of 2006 the seasonally adjusted current account deficit of
over -4 per cent of GDP was an equilibrium position justified by
the determinants of real exchange rates and relative growth.

Figure 5: Current Account Balance Long Run Cointegrating Relationship
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The results above indicate that at a macro-level the scale of the
Irish balance of payments deficit is appropriate. Higher relative
growth in Ireland as opposed to our trading partners is more
important than real exchange rate appreciation in determining the
current account balance. However, much of that growth in most
recent years has been driven by a boom in construction, a sector
with low productivity growth not open to international competition.
The increasing importance of construction in overall economic
activity has contributed to the economy-wide slowdown in
productivity growth noted in Table 1. Combined with the low
productivity growth in other sectors not open to international
competition it has possibly contributed to Ireland’s loss of
competitiveness as wage growth outstripped productivity growth in
the most recent past. The next section places the Irish balance of
payments deficit in a comparative European context by explicitly
examining some of these factors, specifically the nature of capital



4.

Ireland — A
Euro Area
Comparison

investment and, following on from that, the impact this has had on
Ireland’s competitiveness.

Estirnates for the Euro Area balance of payments indicate that the
current account was broadly in balance at the end of 2006, with
sharp differences across individual member states: Portugal at one
end with a deficit touching double-figures as percentage of GDP,
and the Netherlands at the other with a near mirror opposite
surplus position.! In effect, individual Euro Area member states
find themselves as net borrowers (deficit position) and net lenders
(surplus position). The development of Ireland’s current account
position in recent years is not particularly unique among Euro Area
member states. The trend since 2003 to deficit is similar to that of
Spain, Greece and Portugal, although not at the same scale.
However, the underlying components of the current account tell a
familiar tale for Ireland which differs from all other Euro Area
states. Unlike these countries Ireland exhibits a trade surplus, and
indeed the largest surplus in the Euro Area. As discussed above,
Ireland’s position as a major export hub for multi-nationals lends
itself towards a large negative flow of income, which as a percentage
of GDP is the highest among Euro Area “net borrowers”, as per
Table 5.

Table 5: GDP Growth, Net Exports and Factor Income as Percentage of GDP, 1999-

2006
1999 2000 2001 2002 2003 2004 2005 2006

Real GDP Growth

Ireland 11.3 13.2 5.3 5.9 5.1 3.2 5.9 5.7

Greece 3.4 4.5 5.1 3.8 4.8 4.7 3.7 4.3

Spain 4.7 5 3.6 2.7 3.1 &3 3.6 3.9

Portugal 3.9 3.9 2 0.8 -0.7 1.5 0.5 1.3

Euro Area & 3.8 1.9 0.9 0.8 2 1.5 2.8
Net Exports

Ireland 13.3 134 14.8 16.3 15.5 14.4 12.1 10.8

Greece -8.5 -10.5 9.4 -8.3 -7.2 -5.9 -6.5 -3.9

Spain -1.9 -3 -2.3 -1.9 -2.1 -3.8 -5.1 -5.9

Portugal -10.3 -11.1 -9.8 -7.9 -6.5 -7.6 -8.7 -7.6

Euro Area 0.9 0.2 1 2 1.7 1.7 1 0.8
Net Factor Income

Ireland -14 -14.3 -15.7 -18.1 -15.8 -15.2 -15.1 -14

Greece -0.5 -0.8 -1.5 -1.4 2.4 -2.4 -3 -0.7

Spain -1.5 -1.2 -1.8 -1.7 -1.3 -1.4 -1.9 -2.1

Portugal -1.5 2.2 -3 -2.3 -1.7 -2 -2.6 -3.5

Euro Area  -0.6 -0.7 -0.6 -0.5 -0.5 -0.2 -0.1 0

Sonrce: Eurostat.

10 See Ahearne ¢f al. (2007) for a more detailed appraisal of individual Euro Area
member states balance of payments positions.
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All the countries listed in Table 5 have experienced an
appreciation of their real exchange rate since EMU along with
Ireland. While the respective fiscal positions are quite different, the
most interesting contrast is found in the role of investment and its
contribution to growth. Ireland, Greece and Spain have consistently
enjoyed rates of economic growth higher than the Euro Area since
1999. The scale of total investment as a proportion of GDP is, as
would be expected, higher in these countries than for the Euro Area
as a whole. However, Table 6 presents a worrying trend in the
composition of investment use in Ireland in comparison to the
Euro Area average. The share of housing in overall investment in
Ireland has soared since 2002 to almost two and a half times the
Euro Area average in 2006. This is possibly crowding out
investment in more productive areas such as transport, commercial
machinery and equipment and commercial buildings despite the
overall increase in total investment. McElligot and Stuart (2007)
have shown that lending by Irish banks has become more
concentrated in construction and real estate sectors alongside the
sharp increase in overall lending in recent years. While their analysis
excludes the household sector, and property related lending includes
commercial property, it is noteworthy that the increasing
concentration in property related lending they find was at the
expense of manufacturing. Spain, a fellow Euro Area “borrower”,
has similar levels of overall investment, yet its housing investment
has been significantly lower than that of Ireland since 1999. For the
years that comparable data are available (2000-2004), Portugal’s level
of productive investment has been above Ireland’s except in the
area of transport. Meanwhile, Portuguese housing investment was
significantly lower than the Irish level. A similar pattern is evident
when comparing Ireland and Greece, although the high levels of
non-housing investment in the latter could be attributable to
preparations for the Olympic games in 2004.

Demographically Ireland, Greece, Spain and Portugal have
similar proportions of their population in the typical first time
homeowner age bracket (25-34 years). In 2005, the last year
comparable data is currently available, Ireland had an estimated 16.7
per cent of its population in this age bracket,!’ behind Spain (17.2
per cent), and ahead of Portugal (15.6 per cent) and Greece (15.4
per cent).!2 At a first glance there should be no apparent reason why
Ireland has such a demand for housing over and above the other
“net borrower” Euro Area countries given the similar demographic
profiles. Other fundamental factors, such as the relatively larger
increases in real disposable incomes in Ireland, lower initial dwelling
stock and more favourable tax and credit regimes can explain much
of the higher demand for housing (Rae and van de Noord, 2006).
However, the demographic component is also more complicated

11 According to Census 2006 the proportion of 25-34 year olds in the total
population was 17 per cent.
12 Burostat.



than the simple compatison of population age profiles would have
us believe. Ireland has had a population shock since 2004 with the
accession of the New Member States (NMS) to the EU. Alongside
the UK and Sweden, Ireland opened up its labour market to NMS
citizens, unlike Spain, Portugal and Greece. When the Irish and
the UK levels of investment are compated (Table 6), housing has

Table 6: Investment Total and by Type, as Percentage of GDP, 1999-2006

Total
Euro Area
Ireland
Greece
Spain
Portugal
UK

Housing
Euro Area
Ireland
Greece
Spain
Portugal
UK

Other Construction*
Euro Area
Ireland
Greece
Spain
Portugal
UK

Machinery (Industry)
Euro Area
Ireland
Greece
Spain
Portugal
UK

Transport Equipment
Euro Area
Ireland
Greece
Spain
Portugal
UK

Sonrce: Eurostat and CSO.

* Includes roads.

1999 2000 2001 2002 2003 2004 2005 2006

20.9 21.4 20.9 20.2 20.1 20.2 20.5 21.2
24.0 23.4 22.6 21.7 22.3 23.6 26.1 26.3
22.7 23.1 23.5 23.5 253 25.2 23.7 25.7
246 25.8 26.0 26.3 27.2 28.1 29.3 30.3
26.8 271 26.5 25.0 22.9 22.6 21.9 21.2
171 16.8 16.5 16.4 16.0 16.4 16.7 17.2

5.5 54 52 5.1 52 5.3 5.5 5.7
7.4 7.8 8.2 8.3 919 11.4 13.0 13.3
5.3 4.8 4.8 5.0 5.0 4.8 4.5 :
5.5 6.1 6.5 71 7.8 8.4 8.9 9.3
13.6 5.6 5.3 5.0 4.1 4.0 11.5 10.7
2.8 2.9 3.0 3.3 3.4 3.7 3.9 4.3
5.2 5.3 5.4 5.3 5.3 5.3 5.3 5.5
6.2 6.3 6.4 6.1 54 52 5.0 5.1
7.7 8.1 8.5 8.2 8.8 9.0 8.2 :
71 7.2 7.5 7.7 7.7 7.9 8.3 8.4
: 8.3 8.7 8.4 8.1 8.0 : :
4.7 4.5 4.5 4.5 4.7 4.6 4.9 52
5.8 6.1 5.8 5.3 5.1 5.0 5.0 5.1
4.3 4.6 3.7 3.0 3.0 2.5 2.8 2.6
5.7 6.2 5.9 5.5 5.9 4.9 4.8 :
5.6 5.7 5.3 4.9 4.7 4.6 4.7 5.0
6.4 6.5 6.3 5.6 5.2 5.3 4.9 4.7
6.6 6.6 6.0 5.3 4.8 4.7 4.6 4.5
2.0 2.1 2.0 1.9 1.9 2.0 2.0 2.1
4.1 2.9 2.5 2.6 1.9 2.2 2.7 2.2
2.7 2.7 3.1 3.5 4.0 5.0 4.5 :
2.3 24 2.3 2.1 2.2 2.2 2.3 24
3.1 3.0 2.6 2.1 1.9 1.8 1.8 2.0
1.6 1.4 1.5 1.5 1.4 1.3 1.2 1.2

increased in both since 2004, but the magnitude of the Irish increase
is significantly greater. This is not surprising given that
proportionately the UK has not had as large a population shock and
it has a long history of in-migration. However, the investment in
machinery in Ireland has fallen significantly in the face of the
increased dependence on residential construction, a trend that is not
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as stark in the UK. Barrell ¢ 2/ (2007) show how the migration into
Ireland from the NMS leads to productivity growth below what it
would have been without the population shock, as public
infrastructure and in particular the housing stock!? do not rise
sufficiently to curb a fall in the ratio of capital to labour. The
resulting increase in the rate of return on capital causes capital flows
into Ireland to increase and a balance of payments deficit on the
current account. Despite evidence of the dampening effect on wage
growth immigration has had in Ireland (Barrett e a/, 2006) it has
still not been sufficient to curb wage growth in excess of
productivity growth. This may be due to the concentration of
migrant labour in sectors with lower productivity growth i.e.
construction and services.

CONSTRUCTION AND COMPETITIVENESS

Has Ireland’s reliance on construction to drive overall economic
growth impacted negatively on competitiveness? One way of
judging this is to refer to a theoretical definition of the measure of
competitiveness used in this paper, the real exchange rate.
Movements in the real exchange rate between two markets (in this
case Ireland and the Euro Area) can be decomposed into changes in
the deviation from purchasing power parity (PPP)!4 and the
difference between the relative price of non-traded and traded
goods in the home (Ireland) market and the foreign (Euro Area)
matket. For our purposes traded goods are taken as the output from
the manufacturing industry and non-traded goods as the output of
the construction industry, which in Ireland has been heavily biased
in house building.!> Nominal exchange rate movements do not
feature as the Euro Area is used as the foreign market. A back of
the envelope calculation of these movements of the Irish real
exchange rate vis-a-vis the rest of the Euro Area yields the results in
Table 7.

The “Total” column in Table 7 shows that Ireland’s real
exchange rate has consistently appreciated with respect to the rest of
the Euro Area since 1999, indicating a loss of competitiveness. In
terms of the decomposition of these changes, the contribution of
changes in the relative price of non-traded goods was larger than
deviations from PPP in the traded sector in every year. As detailed
in the Appendix, the relative price of non-traded goods with respect
to traded goods is a proxy for the domestic price level. Therefore, as
the price of the construction sector output increased faster than that

13 See also Duffy es al. (2005) for more detailed discussion of the relationship
between immigration and the Irish housing market.

14 The PPP hypothesis holds if the price of internationally traded goods are equal
in both the home and foreign markets when expressed in terms of the same
currency.

15 See Appendix 1 for details. A more comprehensive decomposition would also
incorporate the services sector, which is becoming increasingly tradable. This is an
avenue for further research.



of manufacturing industry in Ireland as compared to the Euro Area,
the overall Irish price level increased more rapidly also. This led to
the appreciating real exchange rate and a fall in competitiveness.
The effect is compounded by the increasing share of construction in
total output over the period, driven in part by housing investment
financed by foreign capital.

Table 7: Decomposition of Movements (Annual Percentage Changes) in Irish Real
Exchange Rate Vis-a-Vis the Euro Area, 1999-2006

1999
2000
2001
2002
2003
2004
2005
2006

Total

8.9
18.2
7.6
3.1
1.7
3.1
3.0
1.4

PPP Relative Price
Deviations of Non-traded of which
Relative Price of Relative Price of

Non-traded Non-traded

(Ireland) (Euro Area)
3.6 5.3 8.5 3.3
24 15.8 19.1 34
1.9 5.7 8.2 25
-0.4 35 5.9 25
-6.4 8.0 12.4 43
-7.2 10.4 14.3 3.9
-2.7 5.7 9.4 3.7
-2.0 35 7.9 44

Source: Own  calculations based on National Income and Expenditure Accounts, 2006 (CSO), and Eurostat.
See Appendix 1 for details.

Extending this type of analysis, as seen in Canzoneri ez a/. (2002),
relates the relative price of non-traded goods to relative productivity
in the traded and non-traded sectors via the supply side Balassa-
Samuelson hypothesis. Since the formation of the single currency
the average annual rate of productivity growth for the Irish
economy has been 2.6 per cent. When broken down on a sectoral
basis average annual productivity growth for the same period in
industry was 7.4 per cent, whereas in construction productivity
actually fell by 3 per cent on average each year since 1999. The
higher productivity growth in the traded industry sector is
consistent with the relative price of the non-traded construction
sector increasing, thus contributing to a higher inflation in Ireland,
a-la Balassa-Samuelson.

An equally valid interpretation focuses on the demand side, as
per De Gregorio ef al. (1994). They highlight the role of higher
aggregate demand in increasing the share of the non-traded sector in
employment, reducing productivity and raising the relative price of
non-traded goods since these goods cannot be imported. The strong
growth in aggregate demand in Ireland, thanks to low interest rates
and robust employment and wage growth, has undoubtedly
contributed to a rise in the relative price of non-traded goods, in
particular  housing. Honohan (2006) noted the sharp rise in
mortgage related credit in tandem with a sharp rise in the net
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external liabilities of the Irish banking sector, which imported
foreign capital equal to about 40 per cent of GDP in 2005 to lend to
Irish residents. Monetary union has not only provided a low interest
rate environment for Irish households and banks to borrow from
abroad but has also contributed to the integration of financial
markets to make the process much easier.

In a broad sense, the scale of the current account deficit witnessed
towards the end of 2006 is appropriate given its determinants. The
primary determinant of the current account balance, as seen from
Section 3, is Ireland’s relatively high rate of economic growth. The
scale of investment financed by foreign capital is what can be
expected when financial markets become more integrated, as has
been fostered by EMU. This investment is best put to use in those
sectors that have the scope to increase potential output and have
prospects for reasonable productivity growth. Private productive
infrastructure and the necessary supporting public infrastructure
would be prioritised in a best-case scenario. The trends highlighted
in Sections 2 and 4 show that the recent development of the Irish
current account deficit does not fit this scenario.

Ireland is unique in the Euro Area concerning the relationship
between the scale of housing investment and the development of
the current account deficit, with damaging effects on Ireland’s
competitiveness. Despite the evidence in favour of the benign
interpretation for the current account position at the end of 2006 in
Section 3, it is evident that the nature of economic growth in recent
years, dominated by growth in non-traded sectors, cannot be
maintained. Indicators such as the divergence between movements
in the terms of trade and the real exchange rate (Figure 1), and the
relatively much higher wage and asset price growth in Ireland, are
somewhat consistent with a “dis-equilibrium” real appreciation, as
discussed by Boz (2007), particularly since 2003. The crowding out
effect that the dominance of the non-traded construction sector
appears to have had on the traded sector needs to be undone. As
2007 progresses, a slowdown in housing investment is apparent.
Can this be accompanied by an increase in Ireland’s traded sector
performance?

Without government intervention, be it through fiscal policy or
more structural reform such as eliminating barriers to competition
in sectors with low productivity growth and promoting labour
mobility, the lack of competitiveness for exports is usually
addressed through competitive disinflation. Faced with increasing
costs and low productivity gains relative to their international
competitors, firms in Ireland would streamline by laying off workers
in an effort to reduce costs. Nationally this would result in
increasing unemployment until such a time as nominal and real
wages have reduced to a level where firms exporting from Ireland
regain competitiveness. The real exchange rate Irish firms face in
this instance would thus depreciate making exports more attractive



internationally and imports more expensive for the domestic
matket. This could be a long and difficult adjustment.

Prior to the days of independent central banks policymakers
often devalued their domestic currency to avoid such a painful
adjustment. This nominal policy instrument is not available to the
Irish government given membership of EMU, and as such any
domestic policy to minimise the detrimental effects of the
adjustment must come from the real side of the economy and an
increase in unemployment. In any case, if wage growth is not curbed
simultaneously a nominal devaluation of the currency can only delay
the necessary real adjustment. The imported inflation through the
higher price of goods and services bought in from abroad would
feed through to wages and eventually end up impacting negatively
on competitiveness.

What are the options available to the government to alleviate the
impact of the adjustment process on unemployment? There are
obvious incentives to promote productivity growth as a medium to
long-term objective. Short-term actions can be taken to tackle the
sources of the increasing costs faced by Irish exporters which have
contributed to the contraction of net exports. These immediate
policy options should also aid in the medium-term objective of
productivity growth.

The first option is to reduce nominal wages (or at least nominal
wage growth) relative to that of our trading partners. As part of the
National Wage Agreements, government only directly effects the
wages in the public sector, while the effect on wages in the private
sector are considered to be minimal. Despite this, the containment
of costs in non-market public services as a result of wage restraint
would be more consistent with the reality of public sector
productivity growth being much lower than that in the market
economy. As with productivity in the construction sector, public
sector productivity has actually fallen in recent years at an average
annual rate of 2.6 per cent over the period 1999-2006.

An accompanying measure is to increase competitiveness and
reduce prices in the non-traded sector relative to the traded sector
(Blanchard, 2000). There are two elements to this strategy.

First, in promoting competition in previously closed sectors,
particularly services, significant gains in efficiency and productivity
can be achieved. This also promotes more flexible wage and price-
setting behaviour in labour and product markets, which in turn can
offset the need for significant increases in unemployment.
Competition and regulation reform in utilities, transport services,!¢
and the professions could benefit both consumers and Irish

16 See, for example, Malaguzzi-Valeri (2006) and Lyons e a/. (2007) in terms of
electricity and Massey (2007) in terms of bus transport.
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exporters. In a comparative study of twenty-one OECD countries
Ireland is ranked twentieth, ahead only of Greece, in relation to
regulatory barriers in energy, transport and communications
(Conway and Nicoletti, 20006).

Second, and more immediately, government spending on non-
tradables can be curtailed thereby reducing the overall demand for
these goods and services. By reducing the relative price of non-
tradables, the costs that exporting firms and their workers face in
consuming these non-tradables decreases, which in turn increases
the relative price of tradables in the domestic economy, increasing
profitability in the traded sector. This adjustment would also send
important price signals to investors concerning the relative returns
on traded and non-traded sectors. In the Irish case, for example, the
returns to investment in the domestic construction sector, which
has relatively low productivity, may be diverted to the more
productive traded sector as the relative price of the latter increases
thus supporting the long-term objective of productivity growth. Any
incentive to stimulate investment in the residential construction
sector would not be advisable. Workers would be more likely to
agree to nominal wage restraint in an environment where the prices
of non-tradables would be reduced. The nominal wage restraint
would then be passed on in the form of reduced relative prices for
Irish exports on international markets and the necessary real
depreciation would occur. Blanchard (2006) argues that there is also
scope for a government to run a somewhat expansionary fiscal
policy to smooth the adjustment in this case, in so far as the
expenditure is biased toward the traded sectors as opposed to the
non-traded. The provision of economically viable public
infrastructure should also be continued.!’

Government action in this latter regard may be desirable, but
only if necessary. There are signs that an adjustment is taking place
in 2007 as the construction sector slows. Now that the scale of
economic activity devoted to housing in Ireland is winding down,
investment in productive sectors in the economy should pick up.
This has the potential to increase the role of the traded sector and
contribute more positively to productivity growth and potential
output thus making the appropriate balance of payments deficit (in
terms of scale) more acceptable (in terms of its determinants lending
themselves towards more sustainable growth). The market,
therefore, may be leading the adjustment process and government
intervention may not be necessary. The coming months will reveal
how well the transition process out of construction is faring and
whether  policy intervention is  warranted. Inappropriate
intervention, particularly if it stimulated the residential construction
sector would be worse than doing nothing at this juncture.

17 See Morgenroth and Fitz Gerald (2006) for a discussion of the role of public
infrastructure in promoting growth and competitiveness.



APPENDIX 1:
THEORETICAL
DECOMPOSITION OF
THE REAL EXCHANGE
RATE

Assume that national price levels are given by a weighted average
of the price of non-traded and traded goods

pi,; EO‘,-P;ET +(1_aj)piT,z (1)

where the superscripts M7 and T refer to non-traded and traded
goods respectively and @i is the share of non-traded goods in
Gross Value Added (GVA) in country 7 In the following
decomposition of the real exchange rate, industrial goods are
considered tradable (1) and construction output considered non-
tradable (INT). The real exchange () rate of Ireland 7 with respect to
the Euro Area jis thus

Zi,t = di,t + pt,t _p_/,z (2)

where all variables are expressed in natural logarithms and dis s
the deviation from PPP, given as

di,t = pth - p]Tz (3)
Using (1) and (3), (2) can be written as
Zip = di,t ta,q;, —a,q,;, 4)

where ¢ = In(pNT/p7), the relative price of non-traded goods in the
respective markets. Using the difference operator A, real exchange
rate movements can be decomposed into deviations from PPP in
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traded goods and movements in the relative price of non-traded
goods in both markets.

Az, =A di,t +a,Aq,, _aquj',z ®)

Data for the respective series were taken from the National Income
& Expenditure Accounts, 2006 (CSO), and Eurostat. All series have
2005 as the base year.

PNT = price deflator for construction GVA
pT' = price deflator for industry GVA



REFERENCES

AHEARNE, A., J. VON HAGEN and B. SCHMITZ, 2007. “Internal
and External Current Account Balances in the Euro Area”, Policy
to Reduce Global Imbalances conference paper, Washington D.C.,,
February.

BARRELL, R, J. FITZ GERALD, R. RILEY, 2007. “EU
Enlargement and Migration: Assessing the Macroeconomic
Impact”, ESRI Working Paper No. 203, Dublin, July.

BARRETT, A., A. BERGIN and D. DUFFY, 2006. “The Labour
Market Charactetistics and Labour Market Impacts of Immigrants
in Ireland”, The Economic and Social Review, Vol. 37, No. 1.

BEMS, R., L. DEDOLA and F. SMETS, 2007. “US Imbalances: The
Role of Technology and Policy”, Journal of International Money and
Finance, Vol. 26, No. 4.

BLANCHARD, O., 2001. “Country Adjustments within Huroland.
Lessons After Two Years” in Defining a Macroeconomic
Framework for the Euro Area: Monitoring the ECB 3. CEPR.

BLANCHARD, O. and F. GIAVAZZI, 2002. “Current Account
Deficits in the Euro Area: the End of the Feldstein-Horioka
Puzzle?”, Brookings Papers on Economic Activity, Washington D.C.

BLANCHARD, O., 2006. “Adjustment Within the Euro: The
Difficult Case of Portugal”, Portuguese Economic Journal, Vol. 6,
No.1.

BOZ, E., 2007. “Can Miracles Lead to Crises? The Role of Optimism
in Emerging Markets Crises”, IMF Working Paper No 07/223.

CANZONERI, M., R. CUMBY, B. DIBA and G. EUDEY, 2002.
“Productivity Trends in Europe: Implications for Real Exchange
Rates, Real Interest Rates, and Inflation”, Review of International
FEconomics, Vol.10, No.3.

CHINN, MD. and E.S. PRASSAD, 2003. “Medium-Term
Determinants of Current Accounts in Industrial and Developing
Countries: An Empirical Exploration”, Jourmal of International
Economics, Vol. 59, No. 1.

CONWAY, P. and G. NICOLETTI, 2006. “Product Market
Regulation in Non-manufacturing Sectors in OECD Countries:
Measurement and Highlights”, OECD Economics Department
Working Paper No. 530.

DE GREGORIO, J., A. GIOVANNINI and H.C. WOLF, 1994.
“International Evidence in Tradables and Non-tradables
Inflation”, European Economic Review, Vol. 38, No. 6.

DORNBUSCH, R. 1976. “Expectations and Exchange Rate
Dynamics”, Journal of Political Economy, Vol. 84, No. 6.

DUFFY, D, J. FITZ GERALD and 1. KEARNEY, 2005. ‘“Rising
House Prices in an Open Labour Market”, The Economic and Social
Review, Vol. 36, No. 3.

DURAND M, J. SIMON and C. WEBB, 1992. “OECD’s Indicators
of International Trade and Competitiveness”’, OECD Economics
Department Working Papers, No. 120.

101



102

FRIEDMAN, M., 1953. “The Case for Flexible Exchange Rates” in
Essays in Positive Economics, Chicago: University of Chicago
Press, pp. 157-203.

HONOHAN, P., 2006. “To What Extent Has Finance Been a Driver
of Ireland’s Economic Success” in A. Barrett e al., Quarterly
Economic Commentary, Winter, Dublin: The Economic and Social
Research Institute.

JOHANSEN, S., and K. JUSELIUS, 1990. “Maximum Likelihood
Estimation and Inference on Cointegration — with an Application
to the Demand for Money”, Oxford Bulletin of Economics and
Statistics, Vol. 52, No. 2.

KRUGMAN, P. and M. OBSTFELD, 2001. International Economics:
Theory and Poligy, 5 ed., New York: Addison-Wesley.

LANGEDIJK, S. and R. WERNER, 2007. “Adjustment in EMU: A
Model-based Analysis of Country Experiences”, Eurgpean Economy,
DG ECFIN Economic Papers No. 274, Brussels, March.

LEE, J. and M.D. CHINN, 2006. “Cutrent Account and Real
Exchange Rate Dynamics in the G7 Countries”, Journal of
International Money and Finance, Vol. 25, No. 2.

LYONS, S, J. FITZ GERALD, N. McCARTHY, L. MALAGUZZI-
VALERI and R. TOL, 2007. “Preserving Electricity Market
Efficiency While Closing Ireland’s Capacity Gap” in A. Barrett ef
al., Quarterly Economic Commentary, Autumn, Dublin: The Economic
and Social Research Institute.

MACKINNON, J., A. HAUG and L. MICHELIS, 1999. “Numerical
Distribution Functions of Likelihood Ratio Tests for
Cointegration”, Journal of Applied Econometrics, Vol. 14, No. 5.

MALAGUZZI-VALERI, L., 2006. “Comparison of Electricity
Deregulation Around the World and Implications for Ireland” in
A. Barrett et al., Quarterly Economic Commentary, Autumn, Dublin:
The Economic and Social Research Institute.

MASSEY, P., 2007. “Delayed Indefinitely: Regulatory Reform of the
Irish Bus Industry” in A. Barrett er al, Quarterly Economic
Commentary, Spring, Dublin: The Economic and Social Research
Institute.

MCcELLIGOT, R. and R. STUART, 2007. “Measuring the Sectoral
Distribution of Lending to Irish Non-Financial Corporates”,
Central Bank and Financial Services Authority of Ireland Financial
Stability Report.

MORGENROTH, E. and J. FITZ GERALD (eds.), 2006. Ex-ante
Evalnation of the Investment Priorities for the National Development Plan
2007-2013, Dublin: The Economic and Social Research Institute.

NASON, J.M, and J.H. ROGERS, 2002. “Investment and the Current
Account in the Short Run and the Long Run”, Journal of Money,
Credit and Banfking, Vol. 34, No. 4.

OBSTFELD, M., and K. ROGOFF, 1995. Foundations of International
Macroeconomics, Cambridge, Massachusetts: MIT Press.

RAE, D. and P. VAN DEN NOORD, 2006. “Ireland’s Housing
Boom: what has driven it and have prices overshot? Paris: OECD
Economics Department Working Paper No. 492.



TRAISTARU-SIEDSCHLAG, 1., 2007. “Macroeconomic Adjustment
in Ireland under the EMU” in A. Barrett ez al., Quarterly Economic
Commentary, Spring, Dublin: The Economic and Social Research
Institute.

103



	Building for the Future?  Interpreting an “Irish” Current Ac
	competitiveness and the real exchange rate

	data and methodology
	estimation results
	construction and competitiveness

	Appendix 1: Theoretical Decomposition of the Real Exchange R
	QEC Page (Special Article) WEB Cover Page (4).pdf
	Winter 2007



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


