1. The Fog of War Clouds the European Outlook

Europe was on its way to exit the pandemic at the
end of 2021, with a broadly appropriate policy mix
that supported a handover from public to private
sector—led growth, while rising inflation was expected
to subside as commodity prices and supply chain
disruptions would ease. Russia’s war in Ukraine and
its fallout changed this picture completely. Europe has
been hit by a massive terms-of-trade shock that has
weakened the growth outlook, further raised the level
and persistence of inflation, and led to a cost-of-living
crisis that threatens social cobesion. Furthermore,
risks of medium-term output scarring, which was
successfully avoided in the pandemic, are resurfacing.
Risks to growth are on the downside, while those

to inflation are on the upside, as epitomized by

the energy crisis, which is fostering unusually high
uncertainty and steep policy trade-offs. Policymakers
will need to walk a fine line between tightening
policy stances to bring down inflation and supporting
vulnerable households and viable firms through the
energy crisis, while standing ready to adjust the policy
mix should additional shocks materialize.

The European Outlook Has
Darkened and Become More
Uncertain under a Confluence
of Adverse Forces

Factors that supported activity in the first half of
2022, such as mobility normalization, are now
waning. Moreover, while the war in Ukraine has
seen its tragic humanitarian impact continue to
unfold, it has also been taking a growing toll on
Europe’s economies through a worsening energy
crisis (Figure 1.1, panel 2; see also Figure 1.3,
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Figure 1.1. Factors Shaping the European Outlook

1. G20: Monetary Policy
(Number of changes in policy rates)

8- B Tightening AEs
6: W Easing AEs

4 -
2 -

W Tightening EMs
Easing EMs

o

—2- -

—4- -

_6_ -

_8_ -
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
NI 0O OO~ AN MO MST IO O© O M~ O — N
8 O o0 O rrr—-rmrr—-r—-rmrrrr——rm—-rr—r—r—r— AN
N = D C s D2 2D 2 2D 22D S
~8355585525885%2885288328
S

2. Commodity Prices
(Annual change, percent)

1 - -

0~ m Natural gas 263% 113%

g8o- M Petroleum -

Food
60- " Prewar projections

40- Oct. 2022 WEO projections B
o L
0

_40 1 1 1 1 1
2010-19 (average) 20 21 22

3. Projected GDP Growth: United States and China
(Percent)

6~ m April 2022 WEO projections -

5- W July 2022 WEOQ projections
October 2022 WEO projections

4- \ .

3- -

2- \\ -

. _

0 | | |
| 23

|
2022 ‘ 2022 23
United States China

Sources: Bloomberg Finance L.P.; Haver Analytics; IMF, World Economic Outlook
database; and IMF staff calculations.

Note: In panel 1, for the periods prior to January 2008, May 2010, January 2016,
and February 2016, Argentina, Japan, Mexico, and Tiirkiye are not included,
respectively. AE = advanced economy; EM = emerging market; G20 = Group of
Twenty; WEO = World Economic Outlook.
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Figure 1.2. Europe: Economic Activity
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Note: In panel 1, emerging European economies exclude Belarus, Russia, Tiirkiye
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construction; most affected services include construction, wholesale and retail,
professional, science and technology, arts and others; least affected services
include information communication technology, finance, real estate, public
administration, etc. PMI = purchasing managers’ index. WEO = World Economic
Outlook.
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panel 3). This pushed headline inflation up
further, and so did the extreme European summer
weather, which affected electricity generation

and raised inland transportation costs. Higher,
more persistent, and broad-based inflation has
been weighing on real incomes and consumer
confidence and has induced central banks in
Europe and beyond to act more forcefully to bring
down inflation to targets (Figure 1.1, panel 1).

As a result, financial markets are now expecting
monetary policy normalization to proceed at

a faster pace than anticipated in early 2022,
especially in the euro area. The ensuing tightening
of financial conditions has started to affect
domestic demand, with some housing markets
cooling. Finally, external demand has weakened
further as growth in China and the United States
continued softening (Figure 1.1, panel 3). All
these adverse forces are affecting Europe’s regions
differently and with different intensity.

Economic Activity Began
Cooling in the Summer

Opverall, economic activity across Europe held

up well in the first half of 2022, performing
better than expected in the July World Economic
Outlook Update (Figure 1.2, panel 1). Mobility
normalization supported a rebound of contact-
intensive services, including tourism-related
sectors, whose recovery in Europe had lagged that
of goods-producing activities and non-contact-
intensive services throughout most of 2021
(Figure 1.2, panel 2). This contributed to stronger-
than-forecasted activity in economies with large
hospitality sectors such as Albania, Andorra,
Croatia, Greece, Italy, and Spain. In addition, in
a few emerging European economies (including
Hungary, Poland, and Romania), an overall
supportive policy stance extended 2021’s growth
momentum into the first half of 2022.

Accordingly, real GDP growth in the second
quarter of 2022 in advanced European economies
reached 4.1 percent (year over year), while in
emerging European economies (excluding conflict



countries—Belarus, Russia, and Ukraine—and
Tiirkiye) posted 5.2 percent. However, activity
slowed sharply throughout the summer as the
effect of the multilayered shocks began to sink
in, with the euro area composite Purchasing
Managers’ Index falling into contractionary
territory (Figure 1.2, panel 3).

The Fallout of Russia’s War in
Ukraine Continues to Unfold

March and April saw the largest number of
Ukrainian refugees, but inflows have continued
steadily throughout the year, mostly to the Czech
Republic, Germany, and Poland in the European
Union (EU) and to Russia. Looking through
two-way flows, the number of refugees reached 7.5
million (of which 4.2 million are in the EU) as of
end-September (Figure 1.3, panel 1). Moreover,
about 7 million internally displaced persons
remain within Ukraine (Box 1.1).

Meanwhile, natural gas imports from Russia, until
recently the EU’s largest energy supplier, have
almost dried up, pushing the continent into an
energy crisis. Russian pipeline gas exports, which
had begun to decline in mid-2021, have fallen

by 80 percent (year over year) through mid-
September 2022, including total supply cuts to
several individual countries (Bulgaria, Denmark,
Finland, Germany, Lithuania, The Netherlands,
Poland) (Figure 1.3, panel 2). As a result, natural
gas and electricity prices skyrocketed (Figure 1.1,
panel 2; and Figure 1.3, panel 3). Coal prices more
than tripled on a yearly basis through September,
as Europe scrambled to find substitutes for natural
gas—based electricity generation.!

'During the summer, the EU also imposed a partial embargo
on Russian oil and derivatives and a ban on shipping insurance for
Russian oil exports. An embargo on Russian coal exports entered in
effect in August. In early September, the Group of Seven imposed a
price cap on Russian oil imports, segmenting energy markets further.
Damages discovered in both Nord Stream 1 and 2 at end-September
will likely prevent any Russian gas deliveries through these pipelines
in the next several months.

1. THE FOG OF WAR CLOUDS THE EUROPEAN OUTLOOK

Figure 1.3. Europe: The Fallout of the War in Ukraine
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Note: In panel 3, the latest data point is September 27, 2022; EA 4 includes
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Figure 1.4. Europe: Inflation Developments

1. Europe: Inflation Decomposition, 2022:M1-M8
(Percent change, year-over-year, period average)

13- mOthers m Durables

Food M Gas and electricity

mn- Energy excl. gas and electricity
9- © Headline
7.57
7- 1.48
0.71
5- 1.25 3.01
3
1- 1.94 2.2

Euro area

2. Euro Area: Suppliers’ Delivery Times
(Normalized; positive denotes increase)
35-

m Euro area

Emerging European economies

3.0- — United States

2.5-
2.0-
15-
1.0-
0.5-
0.0
-0.5-
-1.0- L L L L L L L L

Avg. Avg. Avg. Jan. Feb. Mar. Apr. May June
2010-19 20 21 22 22 22 22 22 22

3. Europe: Inflation Projection
(Percent change, end of period)

July
22

18- m 0ct. 2022 WEO revision 153
= Apr. 2022 WEO and .
14- July revisions
12- Apr. 2021 WEO level
10- plus Oct. revision g g
8- Headline inflation
6- 50 45
4 -
9. 1.3
0 ~
24 | -0.3 | | | | | |
2R | &5 |8 | R[22/ |x | & |
o o
S S
N N
Euro area Emerging European economies

Sources: Bloomberg Finance L.P; Haver Analytics; IMF, World Economic Outlook;

and IMF staff calculations.
Note: In panel 1, Emerging European economies include Bulgaria, Croatia,

Hungary, North Macedonia, Poland, Romania, Serbia, and Tiirkiye. In panel 3,
emerging European economies exclude Belarus, Russia, Tlrkiye, and Ukraine.

WEO = World Economic Outlook.

4 International Monetary Fund | October 2022

Climate-Related and Other
Bottlenecks Have Added
to Price Pressures

Europe’s extreme summer weather amplified

the energy crisis and price increases. High
temperatures and scant rainfall led to exceptionally
low river levels (including for the Rhine), which
increased the cost of inland deliveries, including
coal, oil, and other materials in July and August.
Low river levels also impaired hydroelectric
generation and the normal functioning of nuclear
power plants, including in France, where other
factors were also at play.

Inflation Has Increased
Further, and Become Broader
and More Entrenched

Higher and more volatile commodity prices have
driven Europe’s inflation further upward and
could keep it elevated and volatile through the
winter. Energy and food prices explained about
60 percent of cumulated inflation through August
in emerging European economies (excluding
conflict countries and Tiirkiye) and 70 percent in
the euro area (Figure 1.4, panel 1). The continued
depreciation of most European currencies vis-a-vis
the US dollar has also contributed to increased
inflation. Some easing of supply bottlenecks

(such as a declining share of suppliers in the

euro area expecting increases in delivery times)
provided only a small offset (Figure 1.4, panel

2). Domestic services inflation has continued

to rise, also pointing to broadening inflation
pressures. Overall, yearly inflation through August
in advanced European economies reached 9.3
percent, while it posted 14.9 percent in emerging
European economies (excluding conflict countries
and Turkiye). Inflation has been particularly

high in Estonia, Latvia, and Lithuania, posting
more than 20 percent (year over year) on average
through August. Moreover, core inflation has
risen significantly above central bank targets in
advanced and emerging European economies alike,



while its dispersion has also increased, reflecting in
part cross-country differences in the consumption
basket weights and degrees of pass-through to
consumers of energy and food price increases
(Chapter 2 of this Regional Economic Outlook).

Despite Tight Labor
Markets, Wage Growth
Has Lagged Inflation

European labor markets continued to strengthen
until recently. In most countries, mobility
normalization led to a full recovery in employment
rates, while hours worked broadly returned to
prepandemic levels (Figure 1.5, panel 2).

Other indicators such as job vacancy ratios suggest
that by the summer of 2022, labor markets were
significantly tighter than before the pandemic,
including in the euro area and the United
Kingdom (Figure 1.5, panel 1). This may reflect

a shift in workers’ job preferences (away from
contact-intensive, non-teleworkable jobs) or in
their ability to work.?

However, the positive impact of the employment
recovery on labor incomes has so far been more
than offset by the drag from real wage declines
(Figure 1.5, panel 3). Although wage growth

is gradually picking up and ongoing collective
bargaining negotiations point to further gains
ahead, negotiated wage growth has remained
relatively contained, with real wages decreasing
in the euro area. Nominal wage growth has been
closer to inflation in countries with stronger
cyclical positions, such as the Czech Republic,
Hungary, Lithuania, Poland, and Romania.

2Staff estimates suggest that long COVID-19 alone may have
reduced the effective workforce by half a percent on average across
the EU-27 because of excess sick leave, even leaving aside the possi-
ble hit to labor force participation. It may also have pushed firms to
post more vacancies and reduced individuals” ability to fill them, all
else equal.
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Figure 1.5. Europe: Labor Market Developments
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Sources: European Central Bank; Eurostat; Haver Analytics; and IMF staff
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Note: In panel 1, labor tightness is measured by the ratio of vacancies over the
number of unemployed; select EE includes Bulgaria, Croatia, Hungary, North
Macedonia, Poland, and Romania. In panel 3, real values are calculated by
deflating nominal values using the Harmonized Index of Consumer Prices. AE =
advanced European economies; CESEE = central, eastern, and southeastern
Europe; EA = euro area; EE = emerging European economies; NSA = not
seasonally adjusted.
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Figure 1.6. Europe: Financial Conditions and Consumption
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Note: In panel 2, the direct effect is the increase in household cost of living due to
increases in energy prices themselves, and the indirect effect is the increase in
the cost of living due to the increase in prices of other goods. In panel 3, percent
balance equals percent of respondents reporting an increase minus the percent of
respondents reporting a decrease; estimates correspond for 2022. Country
abbreviations are International Organization for Standardization country codes. FCI
= Financial Conditions Index; UK = United Kingdom.
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Fiscal Consolidation Slowed
with Measures to Ease the
Inflation’s Impact on Incomes

The economic and social fallout from the war

in Ukraine has also increased pressure on public
budgets, but its impact on the overall fiscal stance
for 2022 has so far varied across Europe.

In emerging European economies (excluding
conflict countries and Tiirkiye), higher energy
subsidies and refugee support are expected to add
0.8 percentage point of GDP to the 2022 fiscal
deficits compared to projections before the start
of the war in Ukraine. In advanced European
economies, lower pandemic-related spending and
revenue increases have provided offsets and kept
fiscal policy broadly neutral. Policy responses to
the energy price shock have typically featured
price-suppressing measures, in some cases with
a significant fiscal cost (for example, in Greece
and Romania). In the United Kingdom, a fiscal
package including energy bill caps and tax cuts
proposed in late September triggered an adverse
market reaction. In some countries, such as the
Czech Republic, Estonia, or Poland, the fiscal
cost of support to refugees has also been sizable
at about 1 percent of GDP in 2022 (Box 1.1).
The war has also led to plans to increase military
spending, including in Germany, Hungary, and
Poland.

Financial Conditions Have
Tightened across Europe,
Especially in Emerging
Market Economies

Monetary policy normalization, lower credit
availability, and a higher price of risk have all
tightened financial conditions, which are now
more restrictive than before the pandemic in the
euro area and emerging European economies (Box
1.2; and Figure 1.6, panel 1). Higher corporate
bond spreads and sovereign bond yields, feeding
into higher mortgage and other consumer lending
rates, should deteriorate funding conditions



for firms and households, slowing down credit
growth.

Tighter financial conditions have been
accompanied by a significant deterioration in
market conditions in some emerging European
economies. Even though the sharp contraction
in portfolio inflows at the onset of the war in
Ukraine has subsided, nonresidents have been
net sellers of securities, especially of bonds.
Accordingly, sovereign bond spreads over German
bunds have risen across the board, while credit
default swaps have also increased, especially in
Romania and Serbia.

Moreover, a few national currencies depreciated
vis-a-vis the euro amid increased volatility
(Hungary, Poland), while others held up but at

the cost of international reserve losses (including
in Montenegro, North Macedonia, and Serbia,
among others). Deteriorated market conditions led
to more difficult access to the Eurobond market
for several sovereigns.

Higher Inflation and Tighter
Financial Conditions Are
Weakening Private Balance
Sheets and Demand

Record high electricity and natural gas prices
represent a large negative shock for the vast
majority of households, even in countries that
do not rely much on imported gas and oil. For
European households, higher energy prices will
increase the cost of living by 7 percent in 2022
and 9 percent in 2023, both with respect to 2021
(Figure 1.6, panel 2).

In addition, tighter financial conditions have
increased debt-servicing costs. Simulations suggest
that these trends will likely intensify in the months
ahead, given the expected persistently high
inflation and further monetary policy tightening
(Box 1.3).

1. THE FOG OF WAR CLOUDS THE EUROPEAN OUTLOOK

Moreover, the buffering role of household

savings may remain limited, given the broad
normalization of saving rates during 2021 and the
fact that excess savings tend to be concentrated in
the upper-income quintile.? Private consumption
contracted sequentially already in the first quarter
of 2022 in France, Italy, and Spain, and despite
some recovery during the summer, it is expected
to remain subdued in the second half of 2022 and
in 2023. This is in line with survey data suggesting
that weak consumer confidence is prompting a
larger share of households in the EU-27 to revise
their planned major purchases downward in the
next 12 months (Figure 1.6, panel 3).

High energy prices also represent a major supply
shock for firms, especially energy-intensive ones.
Many European firms have already curtailed or
plan to cut production in sectors such as fertilizers,
glass, steel, and aluminum manufacturing, which
will likely result in additional price increases across
value chains. Firms’ interest coverage ratios are
decreasing because of deteriorated earnings and
tightening credit conditions, all of which should
weigh on corporate investment.

Europe’s Outlook Will
Continue to See Weak
Growth and High Inflation

The mutually interacting factors described so far,
including higher energy prices, tighter financial
conditions, and softer global growth, are expected
to result in a combination of weak growth and
high inflation across Europe.

In this regard, this Regional Economic Outlook:
Europe assumes that (1) sanctions remain in place
and natural gas flows from Russia remain very low
in 2022-23, averaging 15 percent of normal levels;
therefore, energy and other commodity prices

stay elevated and volatile in the months ahead;

(2) the war in Ukraine continues; (3) disruptions
to the supply of critical inputs gradually ease as
demand softens, with possible additional COVID-

3See Attinasi, Bobasu, and Manu (2021).

International Monetary Fund | October 2022 7



REGIONAL ECONOMIC OUTLOOK: EUROPE

19-related lockdowns in China representing

a downside risk; in Europe, weather-related
bottlenecks also gradually ease; (4) the pandemic’s
health and economic impact on Europe fades; (5)
monetary policy normalization proceeds steadily
in advanced European economies, with the
policy rate in the euro area, for example, reaching
a neutral stance by early 2023; in emerging
European economies, the pace of rate hikes eases
after significant rate increases throughout 2021—
22; and (6) fiscal policy consolidates in 2023 in
advanced and emerging European economies,
but less than envisioned in the July 2022 World
Economic Outlook Update, because of recent
measures to ease the impact of energy and food
price increases.

Under these baseline assumptions, output
growth in advanced European economies is
forecast to decline to 3.2 percent in 2022 and

to decrease further to 0.6 percent in 2023,

the latter representing a downward revision

of 0.7 percentage point with respect to July
projections. A few countries will experience
technical recessions, defined as two consecutive
quarters of negative GDP growth, including
Germany and Italy (which are projected to see
three consecutive quarters of negative growth
starting from the third quarter of 2022). Growth
in emerging European economies (excluding
conflict countries and Tuirkiye) is also projected
to decelerate from 4.3 percent in 2022 to 1.7
percent in 2023, which for next year represents a
downward revision of around 1 percentage point
with respect to expectations last July; for example,
Croatia, Poland, and Romania are all expected to
experience technical recessions in the second half
of 2022 (Figure 1.7, panel 1).4

Slower consumption will be the main drag on
growth, as weaker consumer confidence, higher
inflation, and tighter financial conditions weigh
on household spending (Figure 1.7, panel 2).
Firms are also likely to hold back investment,
given the record high uncertainty, more expensive
input and borrowing costs, and lower demand
from external trading partners. For instance, the

4Still-high annual growth in 2022 in many economies reflects a
sizable carryover at the end of 2021.
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downward revision to China’s growth relative to
April 2022 projections (of about 1.2 percentage
points in 2022 and 0.6 percentage point in 2023)
is expected to reduce the EU’s GDP level by about
0.2 percent. The moderate fiscal consolidation
projected for 2023 will further contribute to
cooling down demand.

Countries affected directly by the war are forecast
to see a sharp contraction. After the initial hit
from sanctions, Russia’s economy stabilized in
the second quarter of 2022, allowing the central
bank to bring policy rates back to prewar levels.
That said, decreases in private demand will lead
to a GDP contraction of 3.4 and 2.3 percent in
2022 and 2023, respectively. Ukraine, affected
by widespread destruction in infrastructure and
massive refugee outflows, will see its GDP contract
by over a third in 2022 (Box 1.4).

Most of the energy price surge is expected to be
temporary, but Europe will still end up facing
higher energy prices than before the war in the
medium term. This will slow potential growth,
add to output loss (“scarring”) with respect

to prepandemic trends, and, all else equal,

further reduce already limited economic slack.
Accordingly, output scarring by the end of 2023

is projected at 3.5 percent in both advanced and
emerging European economies (excluding conflict
countries and Tiirkiye), which result from adding
war-related output losses to the relative small losses
expected from the pandemic (Figure 1.7, panel 3).

The fallout from the war will also push inflation
above the already high levels projected in the
summer, by about 1-3 percentage points in
2022-23. Headline inflation in advanced
European economies is projected to increase

to 8.3 percent in 2022 before declining to 6.2
percent in 2023 as the impact of the high energy
prices runs its course, and weakening demand
dampens wage and price pressures. In emerging
European economies (excluding conflict countries
and Tiirkiye), inflation will reach 13.3 percent in
2022 and remain persistently elevated in 2023

at 11.8 percent. The more persistent inflation in
emerging European economies reflects, among
other things, stronger nominal wage growth
amid more robust cyclical positions. This is also



Figure 1.7. Europe: Outlook and Risks

1. Europe: Real GDP Levels in Select Economies
(Index, 2021:04 = 100)
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consistent with empirical evidence, suggesting
that inflation tends to be more persistent in
emerging European economies than in their
advanced counterparts. Inflation is then projected
to gradually return to central bank targets—to
about 2 percent by 2025 in advanced European
economies and to below 3 percent by 2026 in
emerging European economies (excluding conflict
countries and Tiirkiye).

The War in Ukraine Will

Keep Uncertainty High and
Risks to the Downside

The war in Ukraine will keep uncertainty high,

with the balance of risks to the downside for
growth and to the upside for inflation.

Risks will be exceptionally high in the winter

of 2022-23 because a complete shutoff of
remaining Russian gas flows could create further
economic pain, especially if a cold winter results
in gas shortages and rationing. More broadly,

an escalation of the war or an intensification

of geopolitical tensions in Asia could amplify
commodity market disruptions and supply
bottlenecks, with adverse real income and
confidence effects. Other war-related risks,
including those associated with Ukraine’s nuclear
plants, could have devastating effects. In addition,
because projected commodity price disinflation
and easing supply bottlenecks are expected to
rapidly result in a decline of inflation, current
projections are considering a degree of core
inflation persistence that is at the lower end of
the range predicted by simple empirical models,
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suggesting upside risks. Inflation could also stay
higher than expected for longer if medium-term
inflation expectations began to de-anchor, or

wage increases adjusted by GDP deflator growth
exceeded trend growth in labor productivity,
triggering a wage-price spiral (see Chapter 2 of this
Regional Economic Outlook). Importantly, social
tensions can intensify as a response to the higher
cost of living. Other downside risks are associated
with new and more dangerous virus mutations
and a more abrupt and sharper slowdown in key
trading partners, including China and the United
States.> On the upside, the growth outlook could
improve with a faster-than-expected unwinding of
supply bottlenecks, and greater resilience of private
consumption.

Among downside risks, the impact of a full
Russian gas shutoff would be particularly severe.
Because of a very quick policy response, including
replenishing gas inventories and securing
alternative gas imports, European natural gas
markets have been able to adjust so far, though

at the cost of large gas price increases that are
weighing on the outlook. Although no shortages
are expected under the baseline projection, the
combination of a full and extended shut-off of
Russian gas to Europe and a harsh winter could
lead to additional stress, including a physical
shortfall of about 6 percent of typical winter
consumption.® Due to infrastructure bottlenecks,
the shortages would be distributed unequally, with
landlocked countries in central and eastern Europe
being most vulnerable (Figure 1.7, panel 4). The
most exposed countries could see a GDP loss

of some 3 percent with respect to the baseline
projection, but other countries (such as Italy)
could also see sizable output losses. But even if
replenished natural gas stocks allow Europe to
manage during the winter of 2022-23, the spring
will find the region trying to refill inventories

but with very modest (or totally absent) Russian
supply, which may result in the market retesting

>For instance, the simultaneous materialization of softer growth
in China, a full Russian gas shutoff, increases in oil prices, and more
persistent inflation with tighter financial conditions could lead to
a decline in the EU’s GDP level of about 1.4 percent in 2023 with
respect to the baseline.

6See Di Bella and others (2022).
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in 2023 the record high natural gas and electricity
prices of 2022.

A sharper-than-projected tightening of financial
conditions in response to more persistent inflation
also represents an important downside risk.
Higher interest rates in reserve currency countries
could lead to financial outflows in emerging
European economies. Lending rate increases, along
with lower real incomes for households and lower
profits for firms in industries already hit hard by
elevated energy prices, would raise the number

of vulnerable households and firms, suppress
consumption and investment, and trigger defaults.
In principle, the implied hit to bank balance
sheets could lead to a stronger-than-anticipated
tightening in lending standards, fueling a vicious
cycle of weaker activity, higher defaults, and
tighter credit. In practice, simulations suggest that
barring a severe tightening of financial conditions,
strong European bank balance sheets should keep
such risk in check. Indeed, banks’ capital positions
are considerably stronger than they were before
Europe’s sovereign debt crisis of the early 2010s,
with median Tier 1 ratios of 19 percent across
advanced European economies and 21 percent
across emerging European economies (Box 1.3;
and Figure 1.10, panel 1).

Navigating Severe
Policy Trade-Offs

The war in Ukraine has steepened the trade-

offs facing European policymakers, with policy
choices expected to be especially hard during the
upcoming winter.

Although inflation is projected to fall, it will
remain above central bank targets by the end
of 2023 and beyond, and risks are high and
predominantly on the upside. Furthermore,
labor markets are tight, and the war and
associated energy crisis are reducing potential
output, which suggests that looking through
the wide uncertainty, economic slack in most
countries is likely limited. Monetary policies
remain accommodative in many economies,
even after recent policy rate hikes, and planned



fiscal consolidation is modest at most, with fiscal
balances below the levels needed to stabilize
public debt in most countries. At the same time,
households and firms across Europe are being
battered by a massive, yet largely temporary,
energy price shock that could get worse if Russia
shuts the gas off completely, possibly causing
irreversible economic damage and threatening
social cohesion.

These considerations call for monetary policy
rate increases and fiscal consolidation, with the
latter temporarily slowed as governments roll out
measures to weather the energy crisis. A tighter
macroeconomic policy stance is particularly
required in most emerging European economies.
In any case, the policy mix will need to be
recalibrated if downside risks materialize: policy
normalization could generally be slowed amid a
stronger demand slowdown, while further supply-
side shocks would create far more acute policy
trade-offs.

Monetary Policy: Keep Raising
Policy Rates, Remain Nimble

Central banks throughout Europe have continued
normalizing monetary policy, with generally earlier
and stronger policy rate hikes in countries where
the gap between realized and target inflation rates
was widest. Many emerging European economies
(including Hungary, Poland, and Romania)

and advanced European economies (the Czech
Republic, Iceland, the United Kingdom) have
increased the frequency and magnitude of rate
hikes in the last 6-12 months (Figure 1.8, panels
2 and 3). Moreover, a few central banks have
begun to reduce the size of their balance sheets,
moving closer toward normalization of policy,
while inflation has also contributed to reducing
the real value of central banks’ financial assets
(Figure 1.8, panel 4). In September, the European
Central Bank (ECB) appropriately front-loaded a
large portion of the needed policy normalization
in a particularly challenging environment, as euro
area members face different inflation, activity,
and funding prospects. In this context, the
announcement of the Transmission Protection
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Instrument last July is a welcome step to address
fragmentation risks, and ensure that the monetary
policy stance is transmitted across all euro area
economies while countering disorderly market
dynamics.

Given a still broadly accommodative policy stance,
central banks should continue to raise policy rates
under most scenarios in the next few months.

Past experience suggests that moving too slowly
may entail costlier subsequent policy tightening,
including if price- and wage-setting behaviors
were to change in fundamental ways after too long
a period of high inflation. Although monetary
policy can generally look through transitory
supply-driven inflation shocks (including the
ongoing Russian gas shutoff and other supply
bottlenecks), it should respond to keep inflation
expectations well-anchored and to the more
persistent component of the energy price shock,
which will reduce potential output. Furthermore,
the key immediate recession risk, namely a full
Russian gas shutoff, would push inflation even
higher and likely trigger further fiscal policy
support to households and firms, reducing the

ex ante risk that monetary policy might need to
reverse course in the months ahead. At the same
time, core inflation risks are predominantly on the
upside, and their materialization would warrant
higher policy rates than assumed under the
baseline. Therefore, the overall ex ante balance of
risks also calls for continued policy normalization.

Additional increases in policy rates are required
for central banks in both advanced European
economies (including the euro area and the
United Kingdom) and in some emerging
European economies. Policy rate increases should
be faster in advanced economies, which started
their normalization cycles more recently. But,
comparatively, tighter monetary policy is needed
in most emerging European economies, where
inflation is higher, expectations are not strongly
anchored, cyclical positions are more robust, and
nominal wage growth is higher, carrying risks of
more protracted wage-price feedback loops. In
these economies, maintaining full central bank
independence and transparency is key to keeping
risks of unmoored inflation expectations and
wage-price feedback loops off the table.
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Figure 1.8. Monetary Policy
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In the euro area, monetary policy normalization
should continue with a view to reaching a neutral
stance by early 2023.7 With inflation projected
to remain persistently above target, the euro area
expected to avoid a fully fledged recession, and
inflation risks to the upside, the ECB will need
to continue raising policy rates in the coming
months. A tight monetary policy stance will
likely be needed in 2023 unless growth and labor
market prospects weaken sufficiently below their
current baseline to materially reduce medium-
term inflation. At the same time, it will need to
manage market fragmentation risks, including (if

7In the euro area, longer-term expectations have remained broadly
anchored (Figure 1.8, panel 1). But views about inflation prospects
are mixed, with a significant share of economic agents believing
inflation will exceed the ECB’s target in the next 12 months.
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needed) through clearly communicating actions
taken within the recently announced Transmission
Protection Instrument to avoid market volatility.

Transparency and clear communication of policy
objectives will also be essential to foster credibility
as Europe adjusts to the ongoing supply shock.
Regarding quantitative tightening, the ECB

may consider discontinuing some or all of Asset
Purchase Program (APP) reinvestments, with
flexible Pandemic Emergency Purchase Program
(PEPP) reinvestments serving as the first line of
defense to address fragmentation risks.?

8Targeted longer-term refinancing operations (TLTRO) net
repayments are also expected to contribute to decrease the size of
the ECB’s balance sheet, whose real value will be further reduced by
(GDP deflator) inflation.



That said, exceptional uncertainty calls for a
flexible risk management approach to monetary
policy. The specific interest rate and quantitative
tightening baseline paths should remain data-
dependent and respond to emerging risks in both
directions. If a further global demand slowdown
(for instance, because of negative growth surprises
in China or the United States) threatened to move
Europe into recession, policy normalization should
generally be slowed as long as wage increases are
contained and inflation expectations are anchored.
If additional supply shocks occur, central banks
should focus on avoiding wage-price spirals and

a de-anchoring of inflation expectations, while
standing ready to slow or pause monetary policy
normalization if demand and the medium-term
inflation outlook weaken substantially.

Fiscal Policy: Managing the
Extraordinary Energy Price Shock
while Rebuilding Fiscal Space

Fiscal consolidation should proceed during

2023, with its pace temporarily slowed in the
coming months to allow governments to support
vulnerable households and viable firms through
the energy crisis.? Fiscal consolidation will support
monetary policy normalization, helping central
banks achieve their objectives with smaller policy
rate increases—which, in turn, will also help

reduce public debt (Figure 1.9, panel 1).

Fiscal deficits should decrease faster in high-
debt countries, in those with limited fiscal space,
and, more generally, in those more vulnerable

to tighter financial conditions, including many
emerging European economies. Likewise, efforts
should be greater in countries facing stronger
aggregate demand, such as Hungary and Poland.
On current trends, debt ratios would decline
mainly in low-debt advanced European economies
in the medium term, while in several high-debt
economies they would remain stable or even
increase further. In the EU, a reformed fiscal

9Vulnerable households are understood in a broad sense to include
lower-income and lower-middle-income households most affected by

the energy shock.
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framework that prevents debt distress while
allowing for sufficient macroeconomic stabilization
should ideally be in place before the expiration of
the general escape clause at the end of 2023.1°

At the same time, spending needs to be
reprioritized toward assisting vulnerable
households and viable firms affected by the
surge of energy prices. Domestic prices should
reflect inasmuch as possible the signals provided
by energy markets; to this end, targeted and
temporary fiscal transfers to low-income
households should be given priority. However,
the extraordinary magnitude of electricity

and natural gas price increases, and its partly
temporary nature, caution against a full immediate
pass-through to all end users, which could have
dramatic effects on households’ living costs and
push viable firms into bankruptcy, with irreversible
damage to medium-term income levels. This
suggests that temporary energy subsidies might
be considered, the size of which should depend
on the gap of current to medium-term energy
prices and available fiscal space. In any event,
such subsidies should be limited in size so as

to maintain fiscal consolidation, and price
signals should be preserved to encourage needed
adjustment by households and firms (Figure 1.9,
panels 2 and 3).

In this regard, while not fully targeted, increasing
the progressivity of tariffs for upper consumption
levels and for peak demand hours would
encourage better-off households to reduce demand
and create room for critical consumption of
vulnerable households and energy-intensive firms.

The proposal by the European Commission last
September to tax all revenues above a certain

electricity price level (the so-called cap) will bring

new fiscal revenues to tackle the energy crisis.!!

10This is in line with the IMF staff’s reform proposal, which is
consistent with current EU treaties and includes three pillars: (1)
reformed numerical rules with expenditure ceiling paths as the
operational target, with EU rules impinging on national fiscal policy
decisions depending on the country’s fiscal sustainability risk; (2)
stronger fiscal institutions with a focus on national fiscal councils;
and (3) a European central fiscal capacity, including a common
climate investment fund. See Arnold and others (2022).

!1See European Commission (2022a).
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Figure 1.9. Europe: Fiscal Policy
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The cap should be temporary and well-calibrated
to avoid affecting electricity supply.

However, given uneven generation by
inframarginal producers and operational
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difficulties to share revenues, the impact of this
measure will likely differ across countries. To
the extent possible, national policies need to be



coordinated to avoid unwarranted asymmetries
and international competitiveness effects.

Managing unprecedented refugee inflows

will also remain a challenge for as long as the

war continues, requiring increased budgetary
allocations for social services, education, and
health, estimated at about 0.2 percent of the EU’s
GDP for 2022. Countries hosting large numbers
of refugees will also need to reallocate investment
for social infrastructure in schools, hospitals, and

housing (Box 1.1; and Figure 1.9, panel 4).

If additional shocks materialize, countries with
available fiscal space would need to reconsider
fiscal consolidation plans. If a sharper-than-
forecast demand slowdown weakens employment
and creates economic slack, countries with fiscal
space could ease fiscal policy temporarily. In turn,
those with limited fiscal space could let automatic
stabilizers work but offset any additional support
to the vulnerable with tax increases or other
spending cuts, with the exception of harmful
reductions in health and education spending

as well as in public investment, which should

be avoided. If further temporary supply shocks
hit (such as if gas supplies from Russia cease
completely), additional temporary support
measures would be needed, which would have

to involve further reprioritization of spending

in countries with limited fiscal space. If the gas
supply is insufficient, nonfiscal policy tools like
well-designed rationing programs could also
contain output losses.!? Preparing for this scenario
requires implementing regional gas-sharing
agreements in earnest to mitigate any forthcoming
burden on the most affected countries by
distributing gas shortfalls more evenly.

Financial Policies: Preserving
the Flow of Credit while
Containing Vulnerabilities

In the context of a weaker growth outlook, tighter
financial conditions, and higher energy prices,

12Because rationing decisions go beyond economics, they must
also reflect social, legal, and technical considerations.
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households’ and firms™ debt-service capacity are
expected to deteriorate, pushing banks to tighten
their credit standards.

Such tightening has already begun, although
healthy bank balance sheets will help contain it
under most scenarios (Figure 1.10, panel 1).!3
Policymakers need to monitor and contain pockets
of vulnerabilities, which will remain key to keep
credit flowing and mitigate liquidity risks that may
unduly amplify the impact of the ongoing policy
tightening. Supervisors should also ensure that
bank asset classifications and loan loss provisions
swiftly and accurately reflect credit risk and losses.

Macroprudential policy settings can be kept
broadly unchanged under the baseline, with
supervisors ensuring that cyclical buffers have
been rebuilt. Bank supervisors should also closely
monitor banks’ risk exposures to vulnerable
households and firms, including by stress-testing
bank balance sheets for the impact of higher
interest rates on these exposures (Figure 1.10,
panels 2 and 3). Housing market developments
deserve particular attention, including through
stress tests to estimate the impact of a sharp fall
in house prices on households’ balance sheets and
banks. This is important to assess vulnerabilities
linked to over-indebted households, especially

in countries where adjustable-rate mortgages are
predominant (such as in Poland, for example).
Supervisors should also have access to timely and
reliable data and ensure that banks have sound risk
management systems, including the capacity to
implement adequate stress tests.

Macroprudential policies should avoid turning
procyclical, however. Therefore, if downside risks
to the outlook materialize, some macroprudential
policy tools may have to be eased to dampen asset
price declines (including of housing) and support
lending, drawing from the experience accumulated
in the pandemic.

13Recent bank lending officer surveys point to a substantial
expected tightening of bank credit standards in the euro area.
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Figure 1.10. Europe: Financial Policies
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Structural Policies: Supporting
Europe’s Inmediate Agenda
by Addressing Long-

Standing Reform Priorities

Steady implementation of structural reforms
remains essential to mitigate energy security
risks, accelerate the green transition, ease labor
market tensions, and boost productivity and
potential growth, all of which will ease supply
constraints and lead to lower inflation down the
road. Preparing to rebuild Ukraine will also stay
on the agenda for as long as the war continues.
Concretely:

*  Ensuring energy security will remain a top
priority in the years ahead. To address near-
term needs, countries have secured alternative
supply sources, substituted gas with other
fuels where possible (though at the cost of
increased greenhouse gas emissions), updated
contingency plans, and built storage ahead
of the heating season as planned. Several
countries (for example, Germany and Italy)
and the EU have launched campaigns to
encourage energy savings during the 2022-23
winter. While there may be short-term
trade-offs in investing in the green transition
versus energy security, there are clear synergies
between them in the medium term. In line
with REPowerEU’s strategy, overcoming
infrastructure bottlenecks while reducing
greenhouse gas emissions requires accelerating
the rollout of renewables, reducing fossil fuel
consumption in industry and transport, and
ramping up smart investment, including in
gas connectivity.'4

*  Reconstructing Ukraine’s economy after the
war will require massive financing flows,
primarily in the form of grants. It will also
require policies to promote the return of
refugees. Meanwhile, the IMF established a
new administered account to facilitate the
channeling of bilateral contributions (loans
or grants); Canada and Germany have already

4REPowerEU is the European Commission’s plan to make
Europe independent from Russian fossil fuels before 2030. See
European Commission (2022b).



disbursed more than $2 billion through this
account.

e While the main objective should be to rebuild
Ukraine, a fraction of refugees is likely to stay
in host countries. Even though most European
governments responded early in the crisis,
integrating long-term refugees will require
more emphasis on targeted active labor market
policies, such as temporary wage subsidies.
The resulting labor force expansion could be
a boon for host countries in the context of
Europe’s demographic pressures (Box 1.1).

* Long-standing structural reform priorities
aimed at boosting productivity, accelerating
the digital transition, relieving supply
constraints, and easing factor reallocation
through more flexible labor and product
markets remain crucial. Many of these
priorities are reflected in the ambitious goals
of recovery and resilience plans within the
Next Generation EU program, which is
encouraging. Looking ahead, a timely and
efficient implementation of these programs
will help reap their full benefits.
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Box 1.1. Economic Considerations of the Ukrainian Refugee Crisis

Russia Russia’s war in Ukraine has led to the largest wave of refugees in Europe since World War II. As of end-Sep-
tember, looking through large pendular cross-border movements, the number of Ukrainian refugees in Europe
reached 7.5 million (4.2 million in the European Union [EU]J). These figures could rise further depending on the
war’s duration and severity (UNHCR 2022). To provide context, the Syrian refugee crisis resulted in cumulated
inflows to Europe since 2014 of about 5.4 million people. Moreover, 7 million internally displaced persons remain
within Ukraine (IOM 2022). The profile of Ukrainian refugees differs from that of past refugee waves, with sur-
veys in Germany, Moldova, and Poland showing a majority of children and women under age 40. Indeed, refugee
data suggests that about 30 percent of all Ukrainian children, 17 percent of adult Ukrainian women, and about 6
percent of adult Ukrainian men have fled the country so far in 2022.

Europe has reacted swiftly and decisively to support Ukrainian refugees. As of late September, 4.2 million people
have registered under the EU’s Temporary Protection Directive (EU-TPD) or similar non-EU programs. The
EU-TPD removes many of the barriers that refugees typically face by establishing residency rights; granting access
to labor markets and social security programs; and providing access to medical care, schooling, housing, banking
services, and social welfare (European Commission 2022c¢).! Specific labor market integration support includes job
search services, job training, and language courses, although the intake of these measures has been low in eastern
Europe (OECD 2022a). The EU is also providing financing to member countries bordering Ukraine and to the
Czech Republic and, outside the EU, to Moldova.

Ukrainian refugees can also move more freely within Europe than other asylum seckers. Ukrainians entering the
EU can move freely within the Schengen area for 90 days within a 180-day period, with the EU-TPD also allow-
ing free movement before and after residence has been established. At the same time, a large fraction of refugees
(about one-third to one-half) have expressed their intention to return to Ukraine soon (INFO GmbH 2022;
Panchenko 2022).

Refugees could help ease current labor market tightness in some parts of eastern Europe while boosting potential
growth over the medium term (Box Figure 1.1.1, panel 1). Ukrainian refugees represent about 0.5 percent of
Europe’s labor force—about twice the size of the 201517 refugee wave, with this figure climbing in the Czech
Republic (2.2 percent), Poland (2.1 percent), and Estonia (1.9 percent), where labor markets are tight and refugees
could fill some of the existing vacancies (OECD 2022b). The medium-term impact of refugees on growth will
depend primarily on the speed and quality of their labor market integration, particularly on whether their skills
are downgraded and, relatedly, whether their skills complement or instead substitute those of natives (IMF 2016).
Skill mismatches may be more pronounced in advanced European economies, where a shortage of low-skilled
workers may lead to skill downgrading. In general, however, cultural proximity, higher educational attainment, and
weaker language barriers (especially in Ukraine’s neighboring countries) enhance the chances of successful labor
market integration, compared with past refugee waves (EWL Group 2022).

The fiscal cost of integrating Ukrainian refugees could differ from that of previous waves, being higher in the near
term but lower down the road (Box Figure 1.1.1, panel 2). The larger share of women and children will result in
immediate budget pressures in the form of childcare, education, and health care services. However, compared with
the 2015-17 refugee wave, better labor market integration prospects should bring in more tax revenues, reduce
reliance on social welfare, and improve medium-term fiscal outcomes. Fewer administrative procedures under the
EU-TPD than for typical asylum practices, along with lower spending on rescue operations and border protection,
should also help (EC 2016; OECD 2017). Staff estimates suggest that the short-term fiscal cost of refugees in

the EU could be €30—€37 billion in 2022 (about 0.2 percent of EU GDP), in line with estimates from the EU’s

Prepared by Neree Noumon and Nicolo Bird, with assistance from Dennis Zhao. Hugo Cruces and Edlira Narazani from the Euro-
pean Commission Joint Research Centre provided EUROMOD estimates.

International Monetary Fund | October 2022



1. THE FOG OF WAR CLOUDS THE EUROPEAN OUTLOOK

Box 1.1. Economic Considerations of the Ukrainian Refugee Crisis (continued)

Box Figure 1.1.1.

1. Ukrainian Refugees in the EU 2. Fiscal Cost of Ukrainian Refugees
(Thousands) (Percent of GDP)
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Sources: European Commission; Eurostat; UN High Commissioner for Refugees; Organization for co-operation and
development; IMF World Economic Outlook database; and IMF staff calculations.
Note: Country abbreviations are International Organization for Standardization country codes.

EUROMOD (a tax-benefit microsimulation model for member countries) of €26—€34 billion.2 EU and non-EU
countries with the largest population shares of refugees would incur fiscal costs of about 1 percent of GDP, includ-
ing the Czech Republic, Estonia, Moldova, and Poland.

Policies should strike the right balance between supporting a return of refugees to Ukraine, which remains the key
priority, but recognizing that many may not be able to do so for a considerable time. The initial response has been
effective to provide relief, but policies should continue providing language training, job search support, and access
to health and childcare services while removing regulatory barriers preventing effective labor market integration
(for example, skill recognition). Should integration prove too slow, temporary exceptions from minimum wage
laws (where minimum-to-median wage ratios are particularly high) or temporary wage subsidies to employers may
be considered (IMF 2016). Central governments will need to fund subgovernments adequately and reward success-
ful integration, given their responsibility in education, health care, social welfare, housing, and active labor market
policies. At the transnational level, additional mechanisms beyond EU transfers and free transportation could

also be considered to help distribute the burden of hosting refugees more fairly. Most important, policies should
facilitate refugees keeping ties to Ukraine to pave the way to their return and reintegration once the war ends (Bird
and Amaglobeli 2022).

Poland granted Ukrainian refugees access to healthcare, education and the labor market even earlier than envisaged by the
EU-TPD.
2IMF staffs methodology for assessing fiscal costs updates the costs of processing and accommodating asylum seekers of Organisation
for Economic Co-operation and Development (2017), while EUROMOD estimates use microsimulations based on survey data and
cover education, health, housing, and social protection costs. See Barrios, Cruces, and Narazani (forthcoming).
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Box 1.2. Europe’s Tightening Financial Conditions

Financial conditions in Europe have tightened significantly in 2022 after loosening during the pandemic.
This box showcases a new financial conditions index (FCI) characterizing credit availability and financing
ease in relation to both prices and quantities. The FCI shows a significant tightening in the euro area and
select emerging European economies starting in early 2022. Although the decline in lending growth is not
as severe as during the global financial crisis or the European debt crisis, the FCI tightening is approaching
similar levels. Other FClIs also point to tightening financial conditions amid higher market volatility (Box
Figure 1.2.1, panels 1 and 2).!

The FCI tightening is happening simultaneously across countries and sectors within the euro area. Across
countries, the dispersion of the FCI tightening in 2022 is smaller than during previous contraction episodes,
suggesting a euro area—wide phenomenon. Moreover, FCIs across governments, households, and nonfinancial
corporates exhibit some degree of tightening in most countries. This differs from the past, when increased
government borrowing acted as an offsetting force during tightening cycles.

Lower credit availability and a higher price of risk are major contributing factors to the ongoing FCI
tightening, reflecting the impact of market uncertainty (Box Figure 1.2.1, panel 3).

»  Credit availability, which summarizes financing cost indicators, tightened in the first and second quarters
of 2022. Higher corporate bond spreads and sovereign bond yields—feeding into higher mortgage and
other consumer lending rates—suggest that firms’ and households’ ability to secure financing will be more
limited, especially in countries with a larger share of market-based financing.

»  The price of risk, which reflects market volatility and market and credit risk across assets, points to
substantial volatility in European bond and equity markets, also contributing to the FCI tightening.

*  Funding constraints, mainly reflecting banks’ ability to lend, matter more in countries with larger shares
of bank-based financing. Though recent bank surveys suggest further tightening in the coming quarters
because of higher risk perceptions and a deteriorating outlook, their impact on the FCI tightening has
been limited so far.

»  The policy stance, which reflects central bank rates and other policy indicators, is expected to tighten this
year in response to increased inflation, contributing to additional FCI tightening. By contrast, during the
pandemic, the policy response contributed to offset the tightening of other FCI components.

The ongoing FCI tightening is projected to lower output and raise unemployment over the forecast horizon
(Box Figure 1.2.1, panel 4). Since early 2022, 10 of the 19 euro area countries and several emerging European
economies have entered a tight FCI regime. Based on the empirical estimates of the causal effect of such shifts
across all 19 euro area countries during the first quarter of 2000 through the second quarter of 2022, the
current FCI tightening could lower output by up to 2.5 percent and raise the unemployment rate by up to 0.8
percentage point over the next three years. The potential impact on core inflation is difficult to quantify, likely
because of the lack of variability in historical core inflation rates in the euro area.

Prepared by Vincenzo Guzzo, Vina Nguyen, and Miguel Segoviano, with assistance from Giovanni Borraccia, Fuda Jiang, and Max
Yarmolinsky. A more detailed analysis of the material in this box is forthcoming as an IMF Departmental Paper.

For example, the FCI presented in the April 2022 Global Financial Stability Report (that emphasizes the role of market volatility), the
Banque de France’s FCI, and the European Central Bank’s composite indicator of system stress.
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Box 1.2. Europe’s Tightening Financial Conditions (continued)

Box Figure 1.2.1.
1. Euro Area: Financial Conditions Index and 2. Emerging Europe: Financial Conditions Index
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Sources: Bloomberg Finance LP; Eurostat; Haver Analytics; IMF, World Economic Outlook; and IMF staff calculations.
Note: To identify the causal effect of FCI changes on the economy, the continuous FCI series is “discretized” in panel 4
into three separate regimes (neutral, loose, and tight), defined as 40, 40, and 20 percent of the distribution, respectively.
The analysis then compares the macroeconomic outcome of moving from a neutral to either a tight or loose financial
condition regime using historical data for all 19 Euro area countries from 2000:Q1 to 2022:Q2. FCI = Financial Conditions

Index.
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Box 1.3. How Vulnerable Is Europe’s Private Sector to the Weakening Macroeconomic Outlook?

Tighter financial conditions, a weaker growth outlook, and rising commodity prices will stress Europe’s private
sector. Households will find it harder to make their mortgage payments as interest rates increase, and rising
inflation and slowing economic activity erode real incomes. Similarly, firms’ ability to meet debt obligations
will weaken as new funding and input costs increase and earnings prospects dim. Low-income households,
small firms, and sectors that were hit hard during the pandemic will be especially vulnerable. All this may lead
to an increase in defaults, negatively affecting banks’ profitability and capital positions—whose recent strength
should contain any further fallout, however.

European households seem on aggregate relatively well positioned to withstand the tightening of financial
conditions, but low-income households appear overburdened:

»  Leverage decreased as net financial worth improved, even though household indebtedness has remained elevated
in the last decade (Box Figure 1.3.1, panel 1). The median household debt-to-GDP ratio in advanced
European economies peaked at 60 percent of GDP in 2021, about twice the median in emerging
European economies.

However, the rise in debt was outstripped by the rise in household financial assets, with median household
leverage (debt-to-asset ratio) gradually declining from its European debt crisis peak in both advanced and
emerging European economies. As a result, median financial net worth increased, reaching 147 percent of
GDP in advanced European economies and 96 percent in emerging European economies in 2021, compared
with 107 and 66 percent in 2007, respectively. And despite the rapid increase in house prices in many
European economies, debt-servicing costs declined as a share of income because of record-low interest rates.
The average share of households overburdened by financing costs (that is, those with mortgage debt-service-
to-income ratios above 40 percent) fell from the 7.5 percent peak reached during the European debt crisis in
2011 to under 3 percent in 2020 (Box Figure 1.3.1, panel 3).!

*  Mortgages at risk are concentrated among low-income households. Household balance sheets are strong
overall, but many low-income mortgage holders appear to be overburdened by the cost of their debt. The
contrast between lower- and higher-income households is stark in Bulgaria, Croatia, Italy, and Lithuania,
where more than 40 percent of mortgage owners in the bottom quintile of the income distribution
are overburdened. Rising food and energy prices will constrain low-income households’ debt-servicing
capacity further because they typically spend a large share of their income on these items.

Nonfinancial corporations have also strengthened their balance sheets, but small firms and service sectors
remain vulnerable:

»  Aggregate nonfinancial corporations’ liquidity and solvency positions in most European economies have
remained resilient since the start of the pandemic (Box Figure 1.3.1, panel 2). Partly because of strong
pandemic-related support, firms’ liquidity (current-assets-to-current-liabilities) ratios have improved
on average in both advanced and emerging European economies since 2019, while nonfinancial
corporations’ leverage (debt-to-equity) ratios decreased, especially in advanced economies. Nonfinancial

Prepared by Ruo Chen, Shakill Hassan, and Laura Valderrama, with inputs from Patrik Gorse and assistance from Yi Li and Wei
Zhao.

!Existing research suggests that households with mortgage-debt-service-to-income ratios above 40 percent are more likely to expe-
rience repayment difficulties. Staff analysis suggests that default risk increases significantly for households exceeding the 40 percent
threshold. The analysis uses household-level data from the EU Statistics on Income and Living Conditions. Countries include Austria,
Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic, Denmark, Estonia, Finland, France, Greece, Hungary, Iceland, Ireland, Italy,
Latvia, Lithuania, Malta, The Netherlands, Norway, Poland, Portugal, Romania, Serbia, the Slovak Republic, Slovenia, Spain, Sweden,
Switzerland, and the United Kingdom.
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Box 1.3. How Vulnerable Is Europe’s Private Sector (continued)

Box Figure 1.3.1.
1. Household Debt-to-Net Worth Ratio 2. Non-Financial Corporations Debt-to-Equity Ratio
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Sources: ECB Household Finance and Consumption Survey 2017 vintage; European Central Bank; Eurostat, EU-SILC; IMF, World Economic

Outlook; Orbis; and IMF staff calculations.

Note: Panel 3 shows the distribution of median debt service-to-income ratio of household mortgages for the purchase of main dwelling,
including principal and interest repayments. Panel 5 shows the share of households’ debt with outstanding mortgage on their main
residence (including collateralized consumer loans) for which the share of gross income spent on debt servicing costs (principal and
interest) and essential consumption (food and utilities), exceeds 70 percent (mortgage debt-at-risk). The share of mortgage debt-at-risk is
shown for 2020, under the October 2022 World Economic Outlook baseline forecast for interest rates, income growth, food, and energy
prices, and under adverse conditions (an additional 2 percentage points interest rate shock on adjustable mortgages, and a 10 percent
reduction in household income). Shocks are cumulative over 2022—23 . The baseline and adverse scenarios in panel 6 are the same as
those in panel 5. IQR = interquartile range; AE = advanced European economies; EE = emerging European economies. ICR = Interest

Coverage Ratio.
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Box 1.3. How Vulnerable Is Europe’s Private Sector (continued)

corporations’ debt-servicing capacity (measured by the interest coverage ratio [ICR]) remained stronger
than it did during the global financial or European debt crises (Box Figure 1.3.1, panel 4).2

Firms in sectors most affected by the pandemic and small and medium-sized enterprises (SMEs) remain
vulnerable. Aggregate strength notwithstanding, debt-servicing capacity varies significantly across
sectors and firm type. The hardest hit sectors in the pandemic, such as hospitality, have a significantly
higher share of firms with low ICRs, compared with less affected sectors such as information and
communications technology. Likewise, the debt-servicing capacity of SMEs is weaker than that of large
firms; the share of SMEs with ICR lower than one is about 50 percent higher on average than that of
large firms and even higher in some countries (for example, Poland and the Slovak Republic).

The debt-servicing capacity of households and corporates appears to be relatively strong, but in aggregate,
pockets of stress would build up if the economic outlook deteriorated or interest costs rose more than expected
or both (Box Figure 1.3, panels 5 and 6). To that end, disaggregate data are used to simulate the evolution

of households’ and firms’ ability to service their debt in 2022-23 under the October 2022 World Economic
Outlook baseline and an adverse scenario, which assumes (1) a 200 basis point interest rate shock relative to
the baseline assumptions; and (2) a 10 percent negative shock to household income or corporate earnings
relative to the baseline forecast.> Given the surge in commodity prices, household simulations also account for
the projected rise in the cost of food and utilities.

*  Households. Simulations suggest that under the baseline projections, the share of overburdened mortgage
holders could rise from 14 to 19 percent, accounting for more than 20 percent of mortgage debt held
by households. In an illustrative downside scenario combining adverse shocks to both interest rates
and nominal incomes, the share of overburdened mortgage holders would rise to 26 percent. About 30
percent of mortgage debt would then be considered at risk, up from 16 percent in the original survey.
The increase in overburdened households in the baseline and downside scenarios tends to be significantly
more pronounced in countries with higher household indebtedness before the shock and a larger share of
variable-rate mortgages, such as Croatia.

*  Firms. In that same illustrative combined scenario, the analysis shows a 5 percentage points average
increase in the share of firms with ICRs less than one, ranging from 1 percentage point in Sweden
to 9 percentage points in Italy and Spain. Although contact-intensive sectors would remain the most
vulnerable (showing the highest share of distressed firms), the deterioration of debt-servicing capacity
would be largest in the manufacturing and wholesale and retail trade sectors, reflecting their generally
higher shares of short-term liabilities. Likewise, the share of distressed SMEs would continue to exceed
that of large firms, but the latter would be more affected by the combined shocks. This may reflect in part
the high maturity of pandemic-related support, which benefited primarily contact-intensive sectors and

SME:s.

While rising defaults will reduce banks’ earnings, they are well capitalized to absorb losses.4 The median ratio

2This exercise uses firm-level data from Orbis. The analysis includes Austria, Belgium, Bulgaria, the Czech Republic, Finland, France,
Germany, Hungary, Italy, Luxembourg, The Netherlands, Norway, Poland, Portugal, Romania, Russia, the Slovak Republic, Slovenia,
Spain, Sweden, Switzerland, and the United Kingdom. Each country sample, after data cleaning, includes at least 1,000 observations.

3For households, the analysis relies on the 2017 Houschold Finance and Consumption Survey microdata as a proxy for the debt-ser-
vice-to-income distribution at the end of 2021. For firms, financial positions in 2020 are used as the starting point. Only adjustable-rate
mortgages and short-term corporate debt are assumed to be subject to the interest rate shock. Following Bank of England (2022), a
household is considered overburdened (and its debt at risk) if debt servicing and essential consumption (food and utilities) exceed 70
percent of gross income. The analysis limits the sample to at least 100 observations per country in 2020. It includes Austria, Belgium,
Bulgaria, the Czech Republic, Germany, Finland, France, Hungary, Italy, Norway, Poland, Portugal, Romania, the Slovak Republic,
Slovenia, Spain, and Sweden.

“For a similar conclusion under slightly different illustrative stress scenarios, see the October 2022 Global Financial Stability Report.
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Box 1.3. How Vulnerable Is Europe’s Private Sector (continued)

of regulatory Tier 1 capital to risk-weighted assets at the end of 2021 is 19 percent in advanced economies
(ranging from 13-16 percent in Greece, Portugal, and Spain, to 23 percent in the Baltics and Ireland) and 21
percent in emerging market economies (ranging from 16 percent in Hungary and Poland, to 25 percent in
Croatia). With few exceptions (for instance, Greece), capital adequacy improved between 2019 and 2021 and
is considerably higher than it was by mid-2009 and ahead of Europe’s sovereign debt crisis. Moreover, higher
interest rates, particularly when accompanied by steeper yield curves, could help support banks’ earnings,
although interest rate risk from maturity transformation could weigh on profitability in the event of large
upward interest rate shocks. These gains would help offset losses from credit deterioration. On the corporate
sector side, bankruptcies in 2020 were lower than in any year since 2007, but the median expected default
frequency for European firms started to rise in 2022.
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REGIONAL ECONOMIC OUTLOOK: EUROPE

26

Box 1.4. Recent Economic Developments in Russia and Ukraine

Ukraine

The war has led to loss of life, massive migration, and destruction of Ukraine’s physical capital of
unprecedented magnitude. There has been widespread loss of life, and more than 7.5 million Ukrainians
have left the country, and a similar number is internally displaced (see Box 1.1 of this Regional Economic
Outlook). In its recent Rapid Damage and Needs Assessment, the World Bank estimates that the war has
caused physical damage of $97 billion (more than 50 percent of Ukraine’s prewar GDP) through June 2022.

The impact on economic activity has been staggering. Flash estimates suggest that the GDP level declined by
15.1 and 37.2 percent (year over year) in the first and second quarters of 2022, respectively. As active combat
shifted to the east and south, economic activity in noncombat zones has stabilized as workers and firms adjust
to function in war mode. For the year, GDP is projected
to collapse by about 35 percent (Box Figure 1.4.1).

Box Figure 1.4.1. Russia and Ukraine: Real Meanwhile, war-related supply disruptions, high global
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share of Ukraine’s balance of payments needs, as fuel,

forecasts. International reserves have fallen by about $6 billion to
$24.9 billion as of early September.

Russia

Sanctions are having a severe short-term economic impact, but the decline in activity will be lower than
originally envisioned. Russia’s GDP is now projected to decline by 3.4 percent in 2022, which is about one-
half the size of the contraction that was anticipated initially. The smaller loss is attributable to several reasons.
First, crude oil exports were largely redirected from sanctioning to nonsanctioning countries. Second, the large
government footprint in the economy helped to preserve employment, which has remained at prewar levels.
Third, ruble appreciation led to lower-than-projected inflation and thus a lower decline in real incomes and
domestic demand than anticipated. Finally, substantial policy support has put a floor on the contraction; the
authorities have abandoned the fiscal rule, thereby allowing for a fiscal stimulus of about 4 percent of GDP,
while monetary policy rates have returned to prewar levels.

Prepared by Russia and Ukraine IMF teams.
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1. THE FOG OF WAR CLOUDS THE EUROPEAN OUTLOOK

Box 1.4. Recent Economic Developments in Russia and Ukraine (continued)

The impact of sanctions and trade fragmentation will cumulate over time and result in significant medium-
term output scarring. IMF staff projects that output will be about 10 percent lower than prewar forecasts

by 2023 (Box Figure 1.4.1). A large exodus of multinationals, loss in human capital, isolation from global
financial markets, and impaired access to advanced technology and know-how will all hamper the Russian
economy in the medium term. That said, the magnitude of medium-term scarring remains highly uncertain.
For example, it is difficult to say to what extent export restrictions will complicate the exploration and
development of new oil fields. Similarly, it is difficult to predict how long it will take for Russia to redirect gas
exports from Europe to other destinations, which will require substantial investment in liquid natural gas and
pipeline capacity. Finally, the G7 price cap on Russian oil aims at reducing oil revenue exports. To prevent the
rerouting of oil flows, maritime services such as insurance would only be available to shippers and destination
countries which agree to comply with the cap; however, there is uncertainty regarding which countries will
agree to the price cap, and the extent to which the ban on insurance services will limit Russia’s ability to
redirect oil flows.
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Table 1.1. Real GDP Growth

(Year-over-year percent change, aggregation based on GDP in purchasing power parity terms)

October 2022 WEO April 2022 WEO Difference

2021 2022 2023 2024 2022 2023 2024 2022 2023 2024
Europe 6.0 26 06 20 1.6 1.9 2.2 1.0 —13 -02
Advanced European Economies 5.6 32 06 17 3.0 2.2 1.9 02 —-16 -02
Euro Area 5.2 3.1 05 1.8 2.8 2.3 1.8 03 —-1.8 0.0
Austria 46 47 1.0 1.9 2.6 3.0 2.3 21 —-20 -04
Belgium 6.2 24 04 14 2.1 1.4 1.4 03 —1.0 0.0
Cyprus 5.6 3.5 25 26 2.1 35 3.0 14 —10 -04
Estonia 8.0 10 18 338 0.2 2.2 3.8 08 —04 0.0
Finland 3.0 2.1 0.5 1.1 1.6 1.7 1.4 05 —-12 -03
France 6.8 25 07 16 2.9 1.4 1.5 -04 -07 0.1
Germany 2.6 15 -03 15 21 2.7 1.5 -06 -3.0 0.0
Greece 8.3 52 18 22 35 2.6 2.0 1.7 —-08 0.2
Ireland 13.6 90 40 40 5.2 5.0 4.0 38 —1.0 0.0
Italy 6.7 32 —02 13 2.3 1.7 1.3 09 —-19 0.0
Latvia 45 25 16 34 1.0 2.4 3.9 15 —-08 —05
Lithuania 5.0 18 11 238 1.8 2.6 341 00 —-15 -03
Luxembourg 6.9 16 11 25 1.8 2.1 2.9 -02 -10 -04
Malta 10.3 62 33 36 48 45 39 14 —12 -03
The Netherlands 49 45 08 17 3.0 2.0 1.8 15 —-12 -0A1
Portugal 49 6.2 0.7 24 4.0 2.1 2.4 22 —14 0.0
Slovak Republic 3.0 18 15 34 2.6 5.0 38 -08 —-35 —04
Slovenia 8.2 5.7 1.7 30 3.7 3.0 2.9 20 —-1.3 0.1
Spain 5.1 43 12 26 438 3.3 3.1 -05 —-21 —05
Nordic Economies 47 29 09 21 3.1 2.4 2.1 —-02 —-15 0.0
Denmark 49 26 06 1.9 2.3 1.7 1.8 03 —1.1 0.1
Iceland 4.4 5.1 29 26 33 2.3 2.3 1.8 06 0.3
Norway 39 36 26 22 4.0 2.6 2.2 -04 0.0 0.0
Sweden 5.1 26 —01 21 2.9 2.7 2.3 —-03 -28 -02
Other European Advanced Economies 6.7 3.5 07 13 3.5 1.7 1.9 00 —1.0 -06
Andorra 8.9 66 20 24 45 2.7 2.2 21 —07 0.2
Czech Republic 35 19 15 39 2.3 4.2 3.6 —04 -27 0.3
Israel 8.6 6.1 3.0 30 5.0 35 35 11 —-05 -05
San Marino 5.4 3.1 08 11 1.3 1.1 1.3 1.8 —-03 -02
Switzerland 4.2 22 08 18 2.2 1.4 1.8 0.0 —06 0.0
United Kingdom 7.4 36 03 0.6 3.7 1.2 1.4 -01 -09 -08
Emerging European Economies 6.8 12 05 25 —-1.7 1.0 2.8 29 —-05 -03
Central Europe 6.1 42 08 3.1 3.7 3.0 3.3 05 —-22 -02
Hungary 7.1 57 18 238 37 3.6 3.6 20 —18 -08
Poland 5.9 38 05 31 3.7 2.9 3.2 01 —-24 0.1
Eastern Europe 46 35 —-21 15 —-83 -—21 1.6 48 00 -0.1
Belarus 23 —-70 02 10 —6.4 0.4 2.2 -06 -02 —12
Moldova 13.9 00 23 58 0.3 2.0 5.8 -03 03 0.0
Russia 47 34 -23 15 -85 —23 1.5 5.1 0.0 0.0

Ukraine 34 -35.0 . . —35.0 . . 0.0 . .
Southeastern European EU Member States 6.2 4.8 3.1 3.7 2.5 3.7 3.7 23 —06 0.0
Bulgaria 4.2 39 30 441 3.2 45 4.2 07 —-15 —0.1
Croatia 10.2 59 35 30 2.7 4.0 3.0 32 —05 0.0
Romania 5.9 48 31 38 2.2 34 3.8 26 —0.3 0.0
Southeastern European Non-EU Member States 7.6 34 26 34 31 34 3.7 03 -08 -03
Albania 8.5 40 25 32 2.0 2.8 34 20 —-03 -0.2
Bosnia and Herzegovina 7.5 24 20 30 2.4 2.3 3.0 0.0 —0.3 0.0
Kosovo 9.5 27 35 39 2.8 39 41 -01 —-04 —02
North Macedonia 4.0 2.7 3.0 39 3.2 2.7 3.7 -05 03 0.2
Montenegro 13.0 72 25 30 3.8 4.2 2.8 34 —17 0.2
Serbia 74 35 27 35 35 4.0 4.0 00 —-13 -05
Tiirkiye 11.4 50 30 30 2.7 3.0 3.7 23 00 -—07

Memorandum

World 6.0 3.2 27 32 3.6 3.6 3.4 -04 -09 -02
Advanced economies 5.2 24 11 16 3.3 2.4 1.7 -09 —-13 -041
Emerging market and developing economies 6.6 3.7 37 43 3.8 44 4.6 -01 —-07 -0.3
Emerging Europe excl. Russia and Tiirkiye 5.7 36 16 32 2.7 3.1 3.4 09 —15 -0.2
European Union 5.4 32 07 21 29 25 2.1 03 -18 0.0
United States 5.7 16 10 1.2 3.7 2.3 1.4 -21 —-13 -02
China 8.1 3.2 44 45 44 5.1 5.1 -12 —-07 -06
Japan 1.7 17 16 1.3 2.4 2.3 0.8 -07 -07 0.5

Sources: IMF, World Economic Outlook (WEQ), and IMF staff calculations.
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Table 1.2. Headline Inflation

1. THE FOG OF WAR CLOUDS THE EUROPEAN OUTLOOK

(Year-over-year percent change, aggregation based on GDP in purchasing power parity terms)

October 2022 WEO April 2022 WEO Difference
2021 2022 2023 2024 2022 2023 2024 2022 2023 2024
Europe 48 151 106 5.1 124 75 45 2.7 31 0.6
Advanced European Economies 25 83 62 29 55 27 19 2.8 35 1.0
Euro Area 2.6 83 57 27 53 23 1.8 3.0 34 0.9
Austria 2.8 77 51 25 56 22 20 21 29 0.5
Belgium 3.2 95 49 138 80 13 16 1.5 3.6 0.2
Cyprus 2.2 8.0 38 21 53 23 20 2.7 1.5 0.1
Estonia 45 21.0 95 25 119 46 25 9.1 4.9 0.0
Finland 21 65 35 1.8 38 27 18 2.7 0.8 0.0
France 2.1 58 46 24 41 18 1.7 1.7 2.8 0.7
Germany 3.2 85 72 35 55 29 18 3.0 4.3 1.7
Greece 0.6 92 32 16 45 13 16 4.7 1.9 0.0
Ireland 24 84 65 30 57 27 20 2.7 3.8 1.0
Italy 1.9 87 52 17 53 25 21 34 27 —-04
Latvia 3.2 165 80 29 10.0 39 341 6.5 41 —-0.2
Lithuania 4.6 176 84 32 133 43 29 4.3 4.1 0.3
Luxembourg 35 84 37 23 56 20 20 2.8 1.7 0.3
Malta 0.7 59 46 26 47 28 21 1.2 1.8 0.5
The Netherlands 2.8 120 80 27 52 23 19 6.6 5.7 0.8
Portugal 0.9 79 47 26 40 15 13 3.9 3.2 1.3
Slovak Republic 2.8 119 101 44 84 41 20 35 6.0 24
Slovenia 1.9 89 51 33 6.7 51 39 2.2 0.0 -06
Spain 34 88 59 35 53 13 14 35 3.6 2.1
Nordic Economies 2.7 65 58 19 42 21 19 2.3 3.7 1.1
Denmark 1.9 72 38 24 38 21 20 3.4 1.7 0.4
Iceland 45 84 6.7 41 69 55 37 15 1.2 0.4
Norway 35 47 38 27 35 18 241 1.2 2.0 0.6
Sweden 2.7 72 84 35 48 22 17 2.4 6.2 1.8
Other European Advanced Economies 2.3 8.6 76 32 6.6 42 23 2.0 3.4 0.9
Andorra 1.7 53 28 19 29 13 14 2.4 1.5 0.5
Czech Republic 3.8 16.3 86 25 9.0 23 20 7.3 6.3 0.5
Israel 15 45 36 25 35 20 20 1.0 1.6 0.5
San Marino 2.1 69 45 15 49 20 17 2.0 25 -0.2
Switzerland 0.6 3.1 24 15 25 16 1.2 0.6 0.8 0.3
United Kingdom 2.6 9.1 9.0 37 74 53 26 1.7 3.7 1.1
Emerging European Economies 9.7 306 20.7 10.1 28.7 18.7 10.7 1.9 20 -0.6
Central Europe 5.1 13.8 141 45 92 95 40 4.6 4.6 0.5
Hungary 5.1 139 133 56 103 6.4 40 3.6 6.9 1.6
Poland 5.1 13.8 143 43 89 103 39 4.9 4.0 0.4
Eastern Europe 71 14.0 55 43 209 142 91 —69 —-87 —438
Belarus 95 16.5 131 117 126 141 117 39 —-1.0 0.0
Moldova 5.1 285 138 5.0 219 65 5.0 6.6 7.3 0.0
Russia 6.7 138 50 40 213 143 9.0 -75 —-93 50
Ukraine 9.4 20.6 . . . . . . . .
Southeastern European EU Member States 4.3 12.7 92 34 9.1 37 25 3.6 5.5 0.9
Bulgaria 2.8 124 52 22 11.1 33 13 1.4 1.9 0.9
Croatia 2.6 98 55 39 59 27 20 39 2.8 1.9
Romania 5.0 133 11.0 36 93 40 3.0 4.0 7.0 0.6
Southeastern European Non-EU Member States 3.2 10.6 6.5 3.6 7.2 40 3.0 3.4 2.5 0.6
Albania 2.0 62 43 30 55 37 30 0.7 0.6 0.0
Bosnia and Herzegovina 2.0 10.5 45 35 6.5 3.0 23 4.0 1.5 1.2
Kosovo 33 120 50 26 95 33 23 25 1.7 0.3
North Macedonia 3.2 106 45 24 69 36 19 3.7 0.9 0.5
Montenegro 24 12.8 92 45 6.8 38 23 6.0 54 2.2
Serbia 44 115 83 42 77 47 37 3.8 3.6 0.5
Tiirkiye 19.6 731 512 242 605 372 204 126 14.0 3.8
Memorandum
World 47 88 65 41 74 48 338 1.4 1.7 0.3
Advanced economies 3.1 72 44 24 57 25 20 1.5 1.9 0.4
Emerging market and developing economies 5.9 99 81 53 87 65 50 1.2 1.6 0.3
Emerging Europe excl. Russia and Tiirkiye 5.6 135 118 45 9.3 75 39 4.2 4.3. 0.6
European Union 29 9.2 6.8 3.0 5.9 29 20 3.4 39 1.0
United States 47 8.1 35 22 77 29 23 0.4 06 —0.1
China 0.9 22 22 19 2.1 1.8 20 0.1 04 -041
Japan -0.3 20 14 1.0 1.0 08 09 1.0 0.6 0.1
Sources: IMF, World Economic Outlook (WEQ); and IMF staff calculations.
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