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Back from the brink (but still a
recession)

GDP: Lower risk of gas shortages but real income shock will bite. Fully
replenished gas storages and the larger than expected fiscal support for
households suggestthattherecessionwillnotbe asdeep as expected afew
weeks ago, although private households will have to cope with a real
income shock.

Key metal industry settlement at the upper end of expectations. The
combination of relatively moderate permanent pay raises and sizeable one-
off payments is likely to characterise wage settlements in 2023. Effective
wages are expected to increase by almost 6% in 2023. The German labour
market s likely to remain robust, but it is starting to be negatively impacted
by the energy crisis. The willingness to hire is likely to weaken in the coming
months, at least temporarily.

After the double bang: Taking stock of Germany’s government support
during the energy crisis. Although the government might not (need to) fully
use the EUR 200 bn of credit entitlements provided to the ESF, Germany’s
fiscal reaction could still be considerably largerthanin most other European
countries. Given the fact that large parts of the fiscal support are broad-
based, Germany's fiscal response may tend to strengthen aggregated
demand in times of ongoing supply-side constraints.

High order backlog in the manufacturing sector: Just a snapshot. In
September 2022, the order backlog in the manufacturing sector still stood
close to its record high. This will secure an adequate level of capacity
utilisationinthe monthsto come, eveninthe case of afurtherdeclinein new
orders. Still, we expect order backlogs to decline soon. The ifo assessment
of the existing order book has already been declining for some months now.

Severe construction recession expected. \We forecast construction
investmentsto contractby 1.7%in 2022 and 4.3%in 2023. Investments will
fall both in the residential and commercial sectors in 2022 and 2023. We
expect the pressure on building costs to subside as commodity prices will
continue to drop. However, our model implies that building costs will not
decline. In the medium- to long-term building costs will continue to go up
and may even accelerate. In particular, labour costs are likely to rise
substantially as labour shortages become even more severe.
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GDP: Lower risk of gas shortages but real income shock will
bite

= While the German economy was surprisingly robust in the summer half-
year, current sentimentindicators clearly pointto a contractionin the winter
half. But fully replenished gas storages and the larger than expected fiscal
support for households suggest that the recession will not be as deep as
expected a few weeks ago, although private households will have to cope
with a real income shock.

= The government has adopted extensive measures to shield both private
households and businesses from the consequences of the energy crisis. In
sum, the measures are estimated to relieve private households by an
estimated EUR 194.0 bn in the period 2022 to 2024. Various technical
implementation aspects still need to be clarified and will determine when
the support will be fully effective. In particular, the associated reaction of
private households will be decisive for the extent of the recession.

German Q3 GDP growth of 0.3% qoq beat market and our expectations of a small
decline. Private consumption was the major driver, according to the verbal
assessment of the Statistical Office, which will publish a more detailed breakdown
on November 25". With the Q3 rise, quarterly GDP finally exceeded its pre-crisis
level from Q4 2019. Pent-up demand for services (leisure, tourism, etc.) was
probably behind the rise, but the Statistical Office warned that flash estimates have
become less reliable since the start of the pandemic.

No gas rationing expected this winter

While the better-than-expected Q3 number has lifted GDP growth in 2022 and 2023
on a pure arithmetic basis, the crucial backdrop of energy supply has also reduced
the potential for a sharper contraction in the coming quarters and the year 2023 as
awhole. Gas storage levels have reached 100%. The start of the heating season was
delayed by several weeks, which combined with an unusually low export level
(probably for the same reason) has substantially increased the chances of avoiding
a national gas supply emergency. However, the Federal Network Agency stresses
three prerequisites: 1.) keeping gas consumption down by 20% compared to
previous years, 2.) LNG terminals starting to operate at the beginning of 2023, 3.)
no substantial pick-up in gas exports. In our latest gas storage simulation, our
baseline assumptions yield a gas storage level of about 40% by the end of the
heating season in spring 2023". Such a level also makes the filling ahead of the
winter 2023/24 less of an uphill battle.

The EUR 200 bn double bang

At the end of September, the government announced a EUR 200 bn protective
shield to mitigate the impact of surging energy prices on households and
corporates. Those measures combined with the three packages launched earlier
are estimated to support private households by EUR 194.0 bn? . While EUR 44.9 bn
will have been spent by the end of this year, EUR 88.2 bn are earmarked for 2023 and
anotherEUR61.8bnfor2024. Thus, therelief amounts to almost4% of households’
nominal disposable income. Still, this is less than half of what households would

1 Germany Blog: Gas supply monitor #7: Cautious optimism — rationing likely to be avoided, Deutsche
Bank Research, Nov. 10, 2022

2 Jahresgutachten 2022/23, Deutsche Finanzpolitik vor  schwierigen
Sachverstandigenrat zur Begutachtung der gesamtwirtschaftlichen Entwicklung

Herausfordergen,
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Figure 3: German economy in
recession in winter half-year 2022/23

10 15

Forecast
6 10
l 5
- = L - L 0
.‘ w S

N

-5

-6 N -10

-15
19 20 21 22 23
EE°. qoq (left) % yoy (right)

he Bank Research

Office, D

Figure 4: Depletion of gas storages
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Key metal industry settlement at the upper end of
expectations

= Recent wage settlements in the metal and electrical industry, as well as in
the chemical industry, are likely to be a blueprint for the upcoming
negotiations. The combination of moderate permanent pay raises and
sizeable one-off payments (inflation premia) is likely to characterise many
wage settlements in 2023. Effective wages are expected to increase by
almost 6% in 2023, resulting in a wage drift of roughly 1 2 pp.

= The German labour market is likely to remain robust, but it is starting to be
negatively impacted by the energy crisis. The willingness to hire is likely to
weaken in the coming months, at least temporarily. Poor job matching
could slow down the further decline in unemployment despite many
vacancies. Sector-specific shortages of skilled workers will persist for the
time being.

2022/2023 wage negotiations: Not easy to strike a balance between
competitiveness and workers’ interests

While wage negotiations during the pandemic years 2020/21 have already been
challenging, the macroeconomic environment for German collective bargaining
became even more complex this year. The massive increase in consumer prices in
the course of 2022 led to significantly higher wage demands thanin previous years.
"Inflation compensation" is the catchword of the 2022 bargaining rounds and is
likely to determine the negotiations in the coming years as well. At the same time,
employers are confronted with a strong increase in production costs —especially in
energy-intensive sectors — and an uncertain economic outlook. Thus, there are
plenty of reasons to be cautious with respect to pay increases offered.

Against this macro backdrop, it is hardly surprising that the wage negotiations in
the metal and electrical industry (3.8 million employees) took five rounds and
several token strikes. The pilot agreement (concluded in Baden-Wuerttemberg,
duration 24 months) combines a moderate increase to permanent wages but also
large one-off payments. It will see a regular pay increase of 5.2% applying from
June 2023, and of 3.3% in H1 2024. In addition, one-off payments (inflation
premium® ) of EUR 1,500 net will be paid in March 2023, with another one-off
payment of EUR 1,500 net also agreed for March 2024. This wage settlement is at
the upper end of our expectations, even if the inflation premiums (which are not a
surprise) are only one-off payments.

The collective agreement of the chemical industry (18 Oct., duration 20 months)
seems to have been a blueprint. At the beginning of 2023 and 2024, wages will rise
by 3 /4% each. In addition, an inflation premium of EUR 1,500 (net) each will be paid
with the January salaries. Based on an average gross annual salary of EUR 59,000
(according to the Employers' Association of the Chemical Industry BVAC and given
the tax bracket), the inflation premium of EUR 1,500 net could well be equivalent to
a gross salary increase of about 5%, to EUR 62,000 (income tax class |, subject to
church tax). Of course, this would not be a permanent increase.

5 In order to relieve workers and in this context also to promote collective bargaining in the difficult
economic environment, the federal government has created the conditions for voluntary tax- and levy-
free special inflation payments of up to EUR 3,000. The regulation is valid until the end of 2024.
Payments can be made independently of collective wage negotiations.
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In December, the collective agreement in the public sector of the federal
government and municipalities (2.7 million) will expire. The trade union ver.di has
decided to ask for a wage increase of 10 2% for a period of 12 months. The first
round of negotiations with public employers is scheduled for January 24, 2023. In
addition, contracts in other smaller bargaining groups (up to about 150,000
employees) will expire by the end of the year. Here, too, demands for significant
wage increases to compensate for inflation are to be expected.

Recentwage settlements do not provide a clear picture from the ECB's perspective.
The percentage wage increases are moderate but the one-off payments may boost
consumer demand during 2023-24.

Special payments to lead to a significant wage drift in 2022 and 2023
How collective wages developed over the course of the current year was largely
determined by agreements from previous years. In addition, various agreements
reached in H1 2022 will not come into force until autumn, if at all. Therefore,
collectively agreed wages are expected to increase by just under 3% yoy in 2022.
Thanks to sizeable special payments, however, effective wages could rise by
around 4%, so that the wage drift could well reach around 1 "2 pp. The collective
agreements concluded late in H2 will then have an impact in 2023. Other major
bargaining groups will negotiate in the course of next year. On average, collectively
agreed wages could increase by 4 2% in 2023. Inflation compensation premiums
are also likely to remain elements of several upcoming collective wage agreements
forthe time being. Therefore, we expectanincrease in effective wages of almost 6%
yoy in 2023 and a wage drift of roughly 1 2 pp again.

Figure 10: Wage negotiations in selected* sectors

Sector Expiry date Employees
Private transport (Bavaria) Nov 30, 2022 132,500
Volkswagen AG Nov 30, 2022 102,000
Civil service (federal and municipal level) Dec 31, 2022 2,712,000
Temporary employment agencies Dec 31, 2022 835,000
Security industry (various regions) Dec 31, 2022 151,900
Deutsche Post AG Dec 31, 2022 140,000
Deutsche Bahn AG Feb 30, 2023 134,000
Retail trade (North Rhine-Westphalia) Apr 30, 2023 510,000
o e S
Civil service (federal states, excl. Hesse) Sep 30, 2023 1,100,000
*Negotiations for more than 100,000 employees, 2023 prel.

Source : WSI-Tarifarchiv, Deutsche Bank Research |

Labour market backdrop: Willingness to hire expected to be muted
during winter 2022/23

The German labour marketis starting to be negatively impacted by the energy crisis.
Compared to the previous year, the decline in unemployment in September and
October (-105,000) was only about half (-202,000), although the dynamics in
autumn of the previous year still benefited from the easing of the pandemic
restrictions. During this summer, the rise in unemployment reflected the
registration of Ukrainian refugees. According to the Federal Employment Agency,

Deutsche Bank AG

Figure 8: German labour market is
likely to remain robust
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however, this is not so much impacting overall numbers anymore. In terms of the
seasonally adjusted monthly figure, this did not contribute to the increase of
unemployment in October. This is probably due to the participation in integration
courses. The slight increase in the seasonally adjusted unemployment in October
(8,000 mom) could be a first indication of a weakening of the dynamic on the
German labour market, at least temporarily. This is also supported by the leading
labour market indicators of the IAB and ifo. They signal a weakening willingness to
hire in the coming months. Given the energy crisis since H1 and the overall
economic uncertainties, this would also correspond to the expected cyclical
characteristics of a lagging labour market.

Although there is still a large number of job vacancies registered with the Federal
Employment Agency (Oct: 820,000, -17,000 mom), the high average vacancy time
of 154 days (Oct: +27.6% yoy) points to multiple matching problems between the
required and actual qualification (or skill set) of potential employees. In the worst
case, the shortage of skilled workers will persistand unemployment will not decline
further if there is no flexibilisation or adaptation (e.g. education and training) of
qualifications. The current (minimum) wage increase in combination with new
work-from-home arrangements could at least create further incentives to take up
a job.

Marc Schattenberg (+49 69 910-31875, marc.schattenberg@db.com)
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Figure 9: Leading labour market
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After the double bang: Taking stock of Germany’s
government support during the energy crisis

= Germany has mobilised massive fiscal funds to mitigate the energy price
shock on the economy. Starting with relatively small package volumes at
the beginning of the year, the government has considerably upped its
support over time. In late September, it added an unexpected further EUR
200 bn “economic defence shield” on top of an estimated EUR 135 bn of aid
stemming from the first three fiscal relief packages.

= Although the government might not (need to) fully use the EUR 200 bn of
creditentitlements provided to the ESF, Germany’s fiscal reaction could still
be considerably larger than in most other European countries. Given the
fact that large parts of the fiscal support are indeed broad-based,
Germany'’s fiscal policy response may tend to strengthen aggregated
demand in times of ongoing supply-side constraints. Hence, the
government’s anti-crisis measures could at worst spur underlying
domestic inflation dynamics further.

Fiscal policy remains in rescue mode due to the energy shock

To shield the macroeconomy from the massive energy price shock, the German
government has continuously increased its fiscal support to private households
and firms in the course of 2022. The government estimates that just the three fiscal
relief packages that were announced in February, March and September will relieve
the economy by “atleast” EUR95 bn (c. 2.5% of nominal GDP forecast for 2022; see
Germany Blog: EUR 65 bn package: Less bang for the buck than it seems). The
above government aid included for instance the temporary fuel discount as well as
the subsidised EUR 9 ticket for public transport services, which lasted during the
period from June until August 2022.

Given growing recession concerns due to the complete closure of NS1 gas flows by
Russia in early September, the German government ultimately abandoned its
“fiscally prudent” piecemeal approach by spanning a sizable “economic defence
shield”. Specifically, the government shifted fresh credit authorisations of up to
EUR 200 bn (c. 5.2% of GDP forecast for 2022) into the reactivated Economic
Stabilisation Fund (ESF), which has been mandated to finance and execute the
incurring expenses under the new “economic defence shield” (see Germany Blog:
Recession concerns prompt gov't to act more decisively to fight the energy crisis).
These additional credits came on top of, a) Germany’s net federal credit borrowing
at the 2022 core budget level (EUR 138.9 bn; 3.6% of GDP) and, b) net new credit
for the newly founded special fund for the modernisation of the German Federal
Armed Forces (EUR 100 bn; 2.6% of GDP) (outside the federal debt brake and
anchored in the constitution).

From a federal debt brake perspective, the EUR 200 bn of additional credit
entitlements to the ESF are booked in the context of the 2022 federal budget, for
which the normal debt brake rules are still suspended. As there is uncertainty about
the actual spending needs under the shield, the above headline number should be
interpreted as the maximum credit amount, which the federal government can tap
in the coming budget years to finance any further energy-crisis-related relief
measures. Forinstance, the ESF should take the EUR 200 bn to finance a gas/district
heating price brake as well as to pre(finance) an electricity price brake — two
measures that are currently under way to soon relieve private households, small/

Deutsche Bank AG
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medium-sized companies and large industrial firms from soaring gas and electricity
prices. According to the estimates by the “expert commission for gas and heating”
(see their interim report and final conclusion for a subsidy proposal), the envisaged
gas/district heating price brake could already consume up to EUR 96 bn (c. 2.4% of
GDP forecast for 2023) and hence almost half of the ESF's credit pool of EUR 200
bn (see Germany Blog: Gas subsidy proposal: What, when and how powerful?).
Moreover, any further financial aid to stabilise companies suffering from the energy
price shock should be financed in the scope of the “economic defence shield”. This
is also including public financial support to relevant gas importers like Uniper,
which have been adversely affected by substantial replacement purchases costs
for gas.

What could be the overall effect on Germany’s budget balance?

Given that many of the above fiscal support numbers refer either to initial
government estimates (which might have become already outdated due to
alterations during the political implementation phase) and/or capture the total
credit-entitlement side only (which may not be fully used), it has become
increasingly challenging to track the likely budgetary effects from the various relief
measures. That said, the very high degree of political and economic uncertainty is
further clouding the near to medium term fiscal outlook. And finally, because of the
rapid fiscal and economic news flow (i.e., political announcements of new relief or
financial aid measures), fiscal projections can become outdated very quickly. As a
result, the range of forecasts regarding Germany’s general government budget
balance (Maastricht deficit; national accounting) is relatively wide at the moment.

For instance, in late September, the German economic research institutes
projected the general government deficit— comprising the federal level, the federal
states, the municipalities and the social security funds — to narrow to “just” 1.9%,
1.3%and 1.0% of GDPin 2022, 2023 and 2024, respectively, from 3.7%in 2021 (see
also the latest joint economic forecast report as of 29" of September 2022). In
comparison to that, in mid-October the Federal Ministry of Finance projected the
general government deficit to turn out ata much higher 3.5% of GDP in 2022 but to
comeinatastill relatively moderate 2% in both 2023 and 2024, respectively (see the
latest German Draft Budgetary Plan 2023 as of 17" of October 2022). These
surprisingly low deficit forecasts for 2023 and 2024 can be largely explained by the
fact that they do not yet account for the “economic defence shield”.

Also, the fiscal projections by the German Council of Economic Experts, according
to which the government deficit could reach a somewhat higher 2.3% and 2.8% of
GDP in 2022 and 2023 (considering real GDP growth of 1.7% and -0.2%; see the
latest 2022/23 annual report as of 9™ of November 2022), seem to be already
outdated. Although they appear to account for the budgetary impact from the
envisaged gas and district heating subsidies in 2023 and 2024, they do not yet
account for the compensation of “cold progression” in the income tax system,
which the Federal Ministry of Finance estimates at EUR 18.6 bn (c. 0.5% of GDP) in
2023 and EUR 31.8 bn (c. 0.8% of GDP) in 2024, respectively. Meanwhile, the
European Commission updated its macroeconomic forecasts (see Autumn 2022
Economic Forecast as of 11" of November 2022). Based on the commission’s
expectation for moderate recession in Germany (real GDP drop of “just” 0.6% in
2023), the deficit ratio could widen more considerably to 3.1% in 2023 from a
projected 2.3% in 2022. However, in 2024 the deficit could narrow again to “just”
2.6% of GDP.
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To sum up: Overall, there is a significant degree of uncertainty with regard to the
near to medium term budgetary developments. Still, it appears that Germany's
budget deficit could still stay below the previous pandemic high of 4.3% in 2020 -
provided that the economy only enters a mild recession (as reflected in all above-
mentioned forecasts). However, should the economy fall into a more severe
recession, the country’s fiscal deficit could eventually get close or even exceed the
5%-mark as hinted by our current forecasts (which are based on a much larger real
GDP drop of 1.6% in 2023).

Figure 11: Forecasts for Germany's budget deficit in comparison

% GDP (general government - national accounts)

2
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Source : Federal Statistical Office, Federal Ministry of Finance, Joint Economic Forecasts, German Council of Economic Experts, Deutsche Bank
Research

Taking a closer look at the budget impact from the relief measures

In the following, we look at the beneficiaries of public support given the ongoing
criticism that Germany's fiscal support is not well-targeted. Moreover, amid
widespread fears by other EU members that Germany'’s fiscal support could be
oversized (and hence might constitute a competitive advantage for the German
economy), we finally try to compare the size of the German packages to the fiscal
reaction in other European economies.

To start with: According to the ifo institute (see Entlastungen fur Haushalte und
Unternehmen —Was kostet es den Staat?), the three fiscal relief packages alone are
set to resultinto an overall fiscal impact in the magnitude of around EUR 135 bn (c.
3.3% of GDP forecast for 2023). This estimate does not yet account for the
envisaged gas and electricity price brakes, which the ifo estimates to probably cost
another EUR 90 bn (c. 2.2% of GDP forecast for 2023). A breakdown pro rata
temporis shows that the lion share of the total relief volume of roughly EUR 135 bn
will only reach the economy in 2023 and 2024. Specifically, the ifo institute
quantifies the budgetary costs at EUR 33.4 bn (c. 0.9% of GDP) in 2022, EUR 49.0
bn (1.2%) in 2023 and EUR 52.2 bn (1.2%) in 2024, respectively.

Interestingly, the estimated budget impact from the three relief packages is up to
EUR 40 bn higher than the federal government'’s earlier estimate of “at least” EUR
95 bn (which considers the sum of roughly EUR 30 for the first two packages and
the amount of “atleast” EUR 65 bn for the third relief programme). The ifo institute
reckons that the discrepancy might stem from the fact that the government’s
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estimate for the third relief package did not yet consider the fiscal burden for the
year 2024. Based on the above ifo estimates, Germany's fiscal support could
amount to EUR 225 bn (c. 5.6% of GDP forecast for 2023).

Figure 12: General government support to the private household sector by
recipient groups (estimates by the German Council of Economic Experts)

EUR bn
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Source : German Council of Economic Experts

Fiscal support to private households appears relatively broad-based
Meanwhile, the German Council of Economic Experts estimated that the private
household sectoraloneis settoreceive government support worth around EUR 195
bn (c.4.8% of GDP forecast for 2023). The above estimate considers the fiscal sums
stemming from the first three relief packages as well as from the reactivation of the
ESF. Adding the likely support of EUR 30 bn to industrial gas consumers within the
context of the gas price brake, Germany's fiscal support could total EUR 225 bn -
which is indeed similar to the above number by the Council of Economic Experts.
That said, the Council estimates the fiscal costs due to the relief measures for the
private household sector at EUR 45 bn (c. 1.2% of GDP) in 2022, EUR 88 bn (2.2%
of GDP)in 2023 and EUR 62 bn (1.5% of GDP) in 2024. That said, the above headline
number of EUR 195 bn does already include the government’s financial aid to
private household stemming from the gas, district heating and electricity price
brakes as well as from the compensation for “cold progression” in the income tax
system.

Adetailed breakdown by the Council shows that EUR 95 bn (and hence almost 50%
of total aid) is related to broad based support measures that are reaching all
households (including high-income earners), while the overall fiscal support to the
low-income earners “only” accounts for around 11% of the total volume for the
three-year period 2022-24. On that basis, Germany’s government supportisindeed
relatively broad-based.
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Deutsche Bank AG



22 November 2022
Focus Germany

Figure 13: Budgetary effects from the three relief packages (estimates by the ifo

institute)
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Germany's fiscal response could outstrip public support in other EU
countries

Notwithstanding all the uncertainties with regard to the actual spending patterns
inthe coming budgetyears,which crucially hinge on geopolitical, domestic political
and economic developments, it is very likely that Germany's fiscal response could
indeed outstrip the public supportimplemented or announced so far in most of the
other EU countries. According to a database by think tank Bruegel (see National
fiscal policy responses to the energy crisis), which covers the allocated funding by
selected European economics to shield private households and firms from the
energy crisis, Germany’s overall fiscal support could reach EUR 264.2 bn. Based on
the European Commission’s latest Autumn 2022 forecasts for Germany, this figure
would be equivalent to c. 6.9% of GDP. This Bruegel figure compares with an
unweighted average of “just” 2.5% of GDP for the other EU economies in the
country sample (again based on the EC’s forecasts for GDP in 2022). Even when
considering the somewhat lower estimates on the grounds of the above research
by the ifo institute and the German Council of Economic Experts, Germany's fiscal
response of around EUR 225 bn (c. 5.8% of GDP forecast by the EC for 2022) would
be still meaningfully larger than the fiscal reaction in most other EU countries (with
the only exception of Malta).
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Figure 14: European governments' earmarked and allocated funding to support
households and companies (Bruegel database)

Fiscal support measures announced over the period September 2021 until
October 2022, % of GDP forecast by the European Commission for 2022
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Sgaravatti, G., S. Tagliapietra, G. Zachmann (2021) ‘National policies to shield consumers from rising energy prices’, Bruegel Datasets, first
published 4 November 2021, available at https://www.bruegel.org/dataset/national-policies-shield-consumers-rising-energy-prices
Source: Bruegel (see above footnote), AMECO, WEFA, Deutsche Bank Research

According to the explanatory note by Bruegel regarding the underlying country
data, it seems that the bulk of government support in other EU countries is only
running until the end of 2023, whereas significant parts of the German support will
only take place in 2024 (as explained above). Whether this explains the apparently
large discrepancy between Germany and the other countries remains an open
question. Still, other EU member states could raise national support further as the
crisis lasts, meaning that the visible gap to Germany could narrow over time.

In the German government’s view, the volume of the “economic defence shield” is
certainly not oversized but rather appropriate relative to the size of the German
economy and accounting for the fact that it will run until 2024. Moreover, the
government stressed that the stabilisation of the largest European economy is also
in the interest of Europe (see also the analysis by the Federal Ministry of Finance in
the October 2022 Monthly Report). Finally, Finance Minister Christian Lindner
(FDP) noted that the possible spending volume of the “economic defence shield”
is “up to” EUR 200 bn, implying that the government may not (need to) use the full
amount of credit entitlements provided to the ESF.

Conclusion

Overall, the German government has mobilised massive fiscal funds to mitigate the
energy price shock on the economy. Starting with relatively small package volumes
at the beginning of the year, the government has considerably upped its support
over time. In late September, it has added an unexpected further EUR 200 bn
“economic defence shield” on top of the estimated EUR 135 bn of aid stemming
fromthefirst three fiscal relief packages. Although the government might not (need
to) fully use the EUR 200 bn of credit entitlements provided to the ESF, Germany’s
fiscal reaction is still likely to be considerably larger than in most other European
countries. Given the fact that large parts of the fiscal support are indeed broad-
based, Germany’s fiscal policy response may tend to strengthen aggregated
demand in times when the economy is still facing supply-side constraints. Hence,
the government’s anti-crisis measures could at worst spur underlying domestic
inflation dynamics further.

Sebastian Becker (+49 69 910-21548, sebastian-b.becker@db.com)
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High order backlog in the manufacturing sector: Just a
snapshot

= In September 2022, the order backlog in the manufacturing sector still
stood close to its record high and was only slightly lower than in August. It
is still 31% higher than in February 2020, the month before the COVID-19
pandemic started in Europe. All capital goods producers registered order
books at or near record levels.

= Moreover, shortages in material are stillmost prevalentin the capital goods
sectors. In the mechanical engineering industry, 86% of all companies are
still hampered by shortages in material (October). Electrical engineering
(80%) and automotive industry (75%) are also affected more than the
average manufacturing company (64%).

= The high order backlog will secure an adequate level of capacity utilisation
in the months to come, even in the case of a further decline in new orders.
Still, we expect order backlogs to decline soon even in the capital goods
sectors. The ifo survey shows that the change in the order backlog
compared to the previous months, as well as the assessment of the existing
order book have already been declining for some months now.

= We have updated our 2022 and 2023 production forecast for the
manufacturing industry, as September output data came in surprisingly
strong (increase in domestic production in the automotive and
pharmaceutical industry). What is more, the risk of shortages in physical
gas supply has come down of late. We now expect the manufacturing
industry to decline by 1% yoy in 2022 (up from -2%) and by 4% in 2023 (up
from -5%).

In times of mainly weak economic indicators, the high order backlog in the
manufacturing industry positively stands out. Order backlogs have started torise in
early 2021 when strong demand after the first COVID-19 shock was confronted
with supply chain bottlenecks. These bottlenecks were caused by the pandemic
itself (negative impact on the production of intermediate goods, logistics,
international trade, etc.) as well as by other external shocks on the supply side
(extreme weather events, temporary blockage of the Suez Canal, etc.). As a result
of these disruptions and expected long delivery times, some companies even
placed higher orders than in normal times to secure at least a minimum supply of
intermediate goods. This again caused an additional surge in order backlogs. On
top of all that, the Russian invasion into Ukraine in early 2022 destroyed existing
value chains specifically regarding the supply of energy, raw materials, and some
intermediate goods.

Problems with shortages in material supply starting to ease — order
backlog still close to record high

As a result of these supply chain disruptions, the ifo index for the shortage of
intermediate goods in the manufacturing sector jumped to unprecedented heights.
From 1991t02019, just 5% of all companies reported shortages in material (supply)
on average with the pre-2019 peak being 20%. The new peak in the latest supply
chain crisis was reached in December 2021 with 82%. The index has now been
above 60% for six quarters in a row (including Q4 2022). As demand has weakened
and supply problems have started to ease, the index has recently come down
slightly.

Shortages in material are still most prevalent in the capital goods sectors. In the
mechanical engineering industry, 86% of all companies are still hampered by
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shortages in material (October). The electrical engineering (80%) and the
automotive industry (75%) also registered levels above the average for total
manufacturing (64%).

We expectdemand inthe manufacturing industry to decline in the next few months.
New orders already shrunk by 5.4% goq in Q2 and by another 1.6% qoq in Q3. Still,
the order backlog in the manufacturing sector stood close to a record high in
September 2022 (slightly down versus August). It was 31% higher than in February
2020, the month before the COVID-19 pandemic started in Europe. Capital goods
producers all register order books at or near record levels. Order backlog in the
automotive industry (shortage of semiconductors) was 66% higher in September
2022 compared to February 2020 and 70% higher for manufacturers of computer,
electronic and optical products. Electrical equipment producers have a 62% higher
order backlog than in February 2020. In the mechanical engineering industry, the
order backlog is now 31% higher “only” but close to an all-time high. The current
order backlog is already below recent peaks in the chemical and pharmaceutical
industry as well as in metal production.

Order backlog expected to fall soon

The high order backlog will secure an adequate level of capacity utilisation in the
monthstocomeevenincase of afurtherdeclinein new orders. This holds especially
for sectors with long processing times for new products such as parts of the
mechanical and electrical engineering industry. Still, we expect order backlogs to
start declining soon even in the capital goods sectors. The most recent ifo surveys
(October data already available) show that the change in the order backlog
compared to the previous month, as well as the assessment of the existing order
book have already been declining for some months now. Having said that, the gap
between the reported monthly change in the order backlog and the assessment of
order backlog has widened quite rapidly during the last few months. Thus, while
companies are still satisfied with their existing order book, the massive drop in
change in order backlog gives cause for concern.

Moreover, some existing orders might be canceled in the next few months given
high prices and a weakening economic outlook. It is difficult to assess the role of
cancelations in the order level statistics. The Federal Statistical Office requests
companies to report changes in existing orders based on cancelations. However, it
is aware that not all companies report if orders are canceled. The fact that most
companies in the capital goods sectors are currently still satisfied with existing
orders (despite the declining trend) could be a sign that cancelations haven’t played
a major role yet. In the chemical industry, however, the assessment of filed orders
has recently nose-dived. Higher energy prices and the need to reduce domestic
production because of energy shortages have probably led to some existing orders
in the chemical sector being canceled.

Manufacturing production is expected to fall by 4% in 2023

We have updated our 2022 and 2023 production forecast for the manufacturing
industry as September output data came in surprisingly strong (increase in
domestic production in the automotive and pharmaceutical industry). What is
more, therisk of shortagesin physical gas supply has abated of late. We now expect
the manufacturing industry to decline by 1% yoy in 2022 (up from previously -2%)
and by 4% in 2023 (up from -5%).

Eric Heymann (+49 69 910-31730, eric.heymann@db.com)
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Severe construction recession expected

= We forecast the construction investments to contract by 1.7% in 2022 and
4.3% in 2023. Investments will fall both in the residential and commercial
sectors in 2022 and 2023.

= \We expect the pressure on building costs to subside as commodity prices
will continue to drop. However, our model implies that building costs will
not decline.

= Inthe medium-tolong-term, building costs will continue to go up and may
even accelerate. In particular,labour costs are likely to rise substantially as
labour shortages will become even more severe.

The boom mode is over

The German construction industry, which enjoyed an upswing for more than a
decade, now faces several headwinds. The interest rate shock is probably the
biggestdrag. Material shortages and the manifested shortage of skilled workers are
alsoweighing heavily. The Russian-Ukraine war has further raised uncertainty. This
darkened backdrop is also increasingly impacting the order situation in the
construction sector, with around 60% of demand coming from residential
construction, 30% from commercial construction and the rest from the public
sector. According to the ifo survey, the order backlog in the main construction
sector is still at a very high level but has fallen from 4.9 months in February to 4.3
months in October. A further deterioration of the outlook seems likely in view of the
recession risk and the expected further interest rate rises.

Residential sector: Completions will shrink substantially

The number of building permits in residential construction decreased by more than
9% yoy in September. We calculate that since 2016, a one percentage pointdecline
inlong-term mortgage rates has increased the number of building permits by about
39,200 per year, with permits reacting to interest rate changes with an average
delay of about three months. Based on this rule of thumb, building permits will fall
significantly in the coming months. We therefore expect 349,700 building permits
in2022 and only 303,200in2023. These would be the first substantial declines since
the start of the cycle in 2009 (building permits in 2009: 174,600, peak in 2021:
380,900). Around two-thirds of the permits are for multi-family houses, around 10%
forresidential buildings with two apartments and the rest of around 24% for single-
family houses.

This development is also likely to reduce the number of completed apartments,
although with a lag. Together with the high shortage of materials and manpower,
this will therefore lead to only 279,800 completed apartments in 2022 and only
246,000 completed apartments in 2023 (2021: 293,400, 2020: 306,400). The sharp
decline in expected construction activity is also in line with recent cancellations in
housing construction. According to the ifo institute around one sixth of all housing
construction companies surveyed report cancellations.

Commercial sector has a lower interest rate elasticity

Historically, permits in the commercial and public construction sectors had a
relatively low interest rate elasticity. But the high cost of building materials and
general economic uncertainty are also having a negative impact here. The number
of permits in commercial and public construction fell by around 9% from January
to September 2022 compared with the same period of the previous year, and the
building space approved also fell slightly.

Deutsche Bank AG

Figure 20: Residential permits
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Figure 21: Non-residential permits
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Figure 22: Non-residential permits Figure 23: Building permits:
Commercial & public buildings
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However, approved cubic meters increased by 3%. A shift in demand within the
commercial real estate market from retail to logistics buildings could explain the
increase. Smaller projects in particular may also have been postponed. The
postponement or cancellation of larger projects, which have therefore been
planned for a long time, is possibly much more challenging. Moreover, larger
projects may generally have more favorable financing conditions. For example,
thanks to systematic interest rate hedging, they are more likely to have taken
advantage of the low interest rates of previous years.

Shortage of materials is likely to decrease, but remains high ...

According to ifo survey, the bottlenecks have already been reduced. In October
almost 30% of the companies surveyed complained about material shortages, in
April it was over 50%. A return to the historical average of 0.7% is unlikely. From our
point of view, the relative free availability of building materials is a thing of the past
due to structurally growing global demand, ongoing geopolitical tensions and the
increasing importance of ESG criteria. Nevertheless, the construction industry is
likely to return to calmer waters relative to the current problems. A permanently
higher stockholding, taking into account potentially higher uncertainties in the
planning process and potential price hedges should contribute to a normalisation.
In the coming quarters, given the lower permits and completions, the pressure on
prices is also likely to subside.

Pressure on commodity prices has recently ebbed

Important raw materials for construction rose sharply in price relative to the fourth
quarter of 2019: Steel increased by only 19%, cement 29%, copper 47%, aluminum
47% and lumber 59% (all changes in EUR). With the exception of cement, however,
these building materials became slightly cheaperagainrelative to the fourth quarter
of 2021. Energy prices increased the most: crude oil (Brent) +68% and gas 738%
relative to the fourth quarter of 2019 and also since the fourth quarter of 2021,
further strong price increases (Brent: +38% and gas: 32%) had to be absorbed.

2020-2022 Construction cost index rose sharply

Both material and personnel costs are included in the construction cost index. In
2022 theindex onlyincreased due to material costs. Thus, raw material prices were
probably the main cause of higher material costs. However, higher inventory costs
and companies which raised prices even if they did not face higher costs, i.e.
windfall profits, are also likely to have made products more expensive. In both the
finishing and main construction trades, construction prices increased by roughly
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30% compared with the fourth quarter of 2019, and there was also an increase of
roughly 14% in both subsectors compared with the fourth quarter of 2021. We
compared construction price indices of 35 trades. The trades such as facade,
roofing, metal, insulation work and timber construction were particularly affected.
Evidently, the high demand for energy-efficient refurbishment and trades that
directly process raw materials are in the spotlight here.

Figure 25: Calculations of 35 construction price indices
Trades: Bottom 5 and Top 5
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2023+ Price pressure likely to ease, but no price declines

Historically, construction prices in both subsectors have been particularly strongly
influenced by cement and steel prices, but the influence of gas prices currently
dominates. Most of the construction price indices for the 3b trades react to changes
in raw material prices with a lag of around two quarters, both currently and
historically. With the two-quarter lag in gas prices, we now estimate the future
development of construction prices. In doing so, we assume that the wholesale
price of gas will continue to decline in the coming months as it has in recent weeks.
For example, probably due to the much better than expected filling levels, gas
futures fell from the high of EUR 339/MWh at the end of August to currently slightly
above EUR 100/MWh.

We assume a further decline in wholesale prices over the coming quarters to below
EUR 100/MWh by the end of 2023. Consequently, the strong price increases would
also become a thing of the past again. According to this analysis, however,
construction prices will fall only slightly in the fourth quarter of 2022 and continue
to rise slightly following the high price pressure of the past two years.

Deutsche Bank AG
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Figure 27: Structural work: Prices and Figure 28: Finishing trades: Prices
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Figure 29: Structural work: Prices and Figure 30: Finishing trades: Prices
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Figure 31: Risk of further supply shocks

In the past two years, several supply shocks occurred. First, pandemic-related supply
chain bottlenecks, then immediately after the start of the war, massively rising prices
for crude oil and base metals and regularly new price peaks on the gas market over
the entire period. The common or serial occurrence of these events is very rare from a
historical perspective. Given the high geopolitical tensions, it would no longer be a
surprise if further supply shocks occurred. However, their probability of occurrence
and potential increases in price pressure can hardly be quantified in advance. In
addition, the increased warehousing by many companies should help to mitigate
future bottlenecks and price shocks.

Source : Deutsche Bank Research |

Construction investment will shrink in 2022 and 2023

Based on the projected construction costs, the permits and completions, we
estimate the construction investments for the year 2022 and 2023. We calculate
several forecast models and choose the median forecast for our forecast, which is
based on four different submodels. This median forecast had the highest accuracy
in the past. In addition, we are using a nowcasting model to forecast construction
investment in the 3" quarter (GDP details have not yet been published). This model
takesintoaccountthe production of the current quarter, the amount of precipitation
and the forecast error of the previous quarter. It implies a decrease of 0.5% for the
third quarter. For the year 2022, we forecast a decline of 1.7% compared to the
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previous year and by a further 4.3% in 2023. Housing construction contributes
about 60% and non-residential construction 40% to this construction recession.

The shortage of skilled workers remains a permanent issue

The German Federal Agency's bottleneck analysis reveals a trend toward
increasing labour shortages in construction occupations. The statistical basis for
this is the 2010 classification of occupations and three requirement levels: skilled
workers, specialists and experts. Thus, the vacancy periods for job advertisements
in many bottleneck occupations in construction have multiplied since 2012.
Currently, the longest vacancy periods of around 240 days are in the following
occupations: firstly, floor laying, secondly, plumbing and heating technology, and
thirdly, finishing and drywall construction. The activities of the last occupational
group include insulation, carpentry, glazing and roller shutter.

Figure 32: Labour market: Trades Figure 33: September 2022:
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A comparison with other occupational groups also shows a particularly high
bottleneck in construction occupations. In September 2022, the Federal Agency
identified 148 bottleneck occupations, 51 of which are in the construction industry.
In the group of skilled workers, the construction industry accounts for 34 of 72
occupations. In view of these figures, the shortage of labour is even more
significant than the shortage of materials for many companies. According to the ifo
survey, 38% of companies complained of a shortage of labour in September.

Since the interest rate shock severely slows down the development of construction
projects, the shortage of skilled workers is also likely to subside in the short term.
Butinthe comingyears, these bottlenecks are likely to worsen as the baby boomers
increasingly retire. Despite the good construction economy, the number of
apprentices in the 1! year in the construction industry increased by an average of
only 2.2% per year from 2011 to 2021. According to the German construction
industry, theirnumberis already regularly lower than the number of retirements. As
aresult, wagesare likely toincrease, and construction costs will reach substantially
higher levels than today.

Jochen Mobert (+49 69 910-31727, jochen.moebert@db.com)

Deutsche Bank AG

| Figure 34: ifo: Construction survey
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Germany: Data Calendar

Date

23 Nov 2022
23 Nov 2022
24 Nov 2022
25 Nov 2022
29 Nov 2022
30 Nov 2022
1 Dec 2022
2 Dec 2022
2 Dec 2022
2 Dec 2022
6 Dec 2022
7 Dec 2022

Time

9:30
9:30
10:00
8:00
14:00
9:55
8:00
8:00
8:00
8:00
8:00
8:00

Data

Manufacturing PMI (Flash)

Services PMI (Flash)

ifo business climate (Index, sa)

Real GDP (% qoq) - Details

Consumer prices preliminary (% yoy, nsa)
Unemployment rate (%, sa)

Retail sales (% mom, sa)*

Trade balance (EUR bn, sa)
Merchandise exports (% mom, sa)
Merchandise imports (% mom, sa)

New orders manufacturing (% mom, sa)

Industrial production (% mom, sa)

*An earlier data release may be possible due to the Federal Statistical Office.

Source: Deutsche Bank Research, Federal Statistical Office, Federal Employment Agency, ifo, IHS Markit

Marc Schattenberg, Sebastian Becker, Jochen Mébert

Reporting period

November
November
November
Q3 2022
November
November
October
October
October
October
October

October

DB forecast Last value
47.0 451
47.0 46.5
85.5 84.3
0.3 0.1
10.3 10.4
55 55
-1.0 1.0
55 2.9
0.8 -0.6
-1.2 -1.9
-1.56 -4.0
-1.56 0.8
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Financial Forecasts

us JP EMU GB CH SE DK NO PL HU cz

Key interest rate, %
Current 3.875 -0.10 2.00 3.00 6.75 15.60 7.00
Dec 22 4.375 -0.10 2.50 3.50 6.75 18.00 7.00
Mar 23 4.875 -0.10 3.25 4.25 6.75 18.00 7.00
Jun 23 4.875 -0.10 3.50 4.50 6.75 15.00 6.75
3M interest rates, %
Current 4.69 -0.02
Dec 22 4.10 -0.03
Mar 23 4.30 -0.03
Jun 23 4.25 -0.03
10Y government bonds yields, %
Current 3.83 0.25 1.99
Dec 22 4.20 0.24 2.40
Mar 23 4.15 0.22 2.50
Jun 23 4.05 0.22 2.60
Exchange rates

EUR/USD USD/JPY EUR/GBP GBP/USD EUR/CHF EUR/SEK EUR/DKK EUR/NOK EUR/PLN EUR/HUF EUR/CZK
Current 1.02 141.20 0.87 1.18 0.98 10.98 10.52 4.70 408.79 24.32
Dec 22 1.05 138.00 0.88 1.19 0.95 11.00 10.50 5.00 405.00 26.50
Mar 23 1.05 134.00 0.90 1.17 0.95 11.25 10.63
Jun 23 1.05 130.00 0.92 1.14 0.95 11.50 10.75

Source: Bloomberg Finance LP, Deutsche Bank Research
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Germany — Data monitor

Q4 Q1 Q2 Q3 Q4 Jun Jul Aug Sep Oct Nov
2021 2022 2022 2022 2022 2022 2022 2022 2022 2022 2022
Business surveys and output
Aggregate
Ifo business climate 96.6 95.2 92.5 87.2 92.3 88.6 88.6 84.4 84.3
Ifo business expectations 94.3 92.9 86.5 78.7 85.6 80.3 80.5 75.3 75.6
Industry
Ifo manufacturing 101.7 99.6 94.1 89.2 93.6 90.3 90.4 86.9 86.1
Headline IP (% pop) 2.6 -0.2 -0.8 0.5 1.5 -0.6 -0.5 0.8
Orders (% pop) -4.5 2.8 -5.4 -1.6 -0.2 1.3 -2.0 -4.0
Capacity Utilisation 85.8 85.9 85.1 85.0 84.9
Construction
Output (% pop) 1.2 4.0 -3.3 -1.3 0.0 -0.9 -2.0 0.8
Orders (% pop) 1.2 -0.6 -134 -5.9 7.2 -6.0
Ifo construction 106.4 102.0 94.1 92.5 96.3 93.1 93.9 90.4 89.3
Consumer demand
EC consumer survey -4.5 -89 -19.0 -26.2 -19.9 -25.2 -24.1 -29.4 -28.3
Retail sales (% pop) 0.9 0.8 -2.6 -1.1 -1.3 0.5 -1.5 1.0
New car reg. (% yoy) -31.0 -46 -16.7 0.5 -18.1 -12.9 3.0 141 16.8
Foreign sector
Foreign orders (% pop) -6.9 6.1 -8.3 0.8 -1.3 5.0 -1.7 -7.0
Exports (% pop) 5.0 3.9 5.7 24 2.3 -1.4 29 -0.6
Imports (% pop) 9.8 5.2 10.0 3.9 0.6 0.3 4.9 -1.9
Net trade (sa EUR bn) 29.3 26.5 13.2 7.8 5.9 3.7 1.2 2.9
Labour market
Unemployment rate (%) 5.3 5.1 5.1 5.5 5.3 54 5.5 5.5 5.5
Change in unemployment (k) -116.7  -96.7 13.7 155.0 133.0 45.0 26.0 14.0 8.0
Employment (% yoy) 0.9 15 1.4 1.0 1.3 1.1 1.0 0.9
Ifo employment barometer 1034 1029 103.3 1005 103.3 101.1 100.9 99.4 97.7
Prices, wages and costs
Prices
Harmonised CPI (% yoy) 5.4 6.1 8.2 9.4 8.2 8.5 8.8 10.9 11.6
Core HICP (% yoy) 3.6 3.1 3.7 3.8 3.2 3.2 3.4 4.7 5.1
Harmonised PPI (% yoy)
Commodities, ex. Energy (% yoy) 33.4 33.6 23.5 12.4 15.3 9.4 13.5 14.3 6.9
Crude oil, Brent (USD/bbl) 79.6 96.2 111.7 98.7 118.3 105.8 98.6 92.1 94.1
Inflation expectations
EC household survey 451 51.1 56.7 53.3 51.8 53.0 52.5 54.4 50.9
EC industrial survey 54.9 59.9 65.3 56.3 58.9 54.9 52.8 61.2 56.8
Unit labour cost (% yoy)
Unit labour cost 3.2 2.4 3.5
Compensation 3.3 4.8 3.8
Hourly labour costs 2.7 3.1 4.3
Money (% yoy)
M3 5.6 5.2 5.5 6.7 5.5 6.0 7.3 6.7
M3 trend (3m cma) 5.1 5.4 6.3 6.7
Credit - private 5.3 5.5 6.6 8.2 6.6 7.3 7.9 8.2
Credit - public 2.6 16.0 13.6 18.0 13.6 10.8 13.8 18.0

% pop = % change this period over previous period.

Source. Deutsche Bundesbank, European Commission, Eurostat, Federal Employment Agency, German Federal Statistical Office, HWWI, ifo,
IHS Markit
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Appendix 1

Important Disclosures

*QOther information available upon request

*Prices are current as of the end of the previous trading session unless otherwise indicated and are sourced from local
exchanges via Reuters, Bloomberg and other vendors . Otherinformation is sourced from Deutsche Bank, subject companies,
and other sources. For further information regarding disclosures relevant to Deutsche Bank Research, please visit our global

disclosure look-up page on our website at https://research.db.com/Research/

Disclosures/FICCDisclosures. Aside from within

this report, important risk and conflict disclosures can also be found at

https://research.db.com/Research/Disclosures/

Disclaimer. Investors are strongly encouraged to review this information before investing.

Analyst Certification

The views expressed in this report accurately reflect the personal views of the undersigned lead analyst(s). In addition, the
undersigned lead analyst(s) has not and will not receive any compensation for providing a specific recommendation or view
in this report. Stefan Schneider, Sebastian Becker, Eric Heymann, Jochen Moebert, Marc Schattenberg.
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Additional Information

The information and opinions in this report were prepared by Deutsche Bank AG or one of its affiliates (collectively '‘Deutsche
Bank'). Though the information herein is believed to be reliable and has been obtained from public sources believed to be
reliable, Deutsche Bank makes no representation as to its accuracy or completeness. Hyperlinks to third-party websites in this
report are provided for reader convenience only. Deutsche Bank neither endorses the content nor is responsible for the
accuracy or security controls of those websites.

If you use the services of Deutsche Bank in connection with a purchase or sale of a security that is discussed in this report, or
isincluded or discussed in another communication (oral or written) from a Deutsche Bank analyst, Deutsche Bank may act as
principal for its own account or as agent for another person.

Deutsche Bank may consider this reportin deciding totrade as principal. [t may also engage in transactions, forits own account
or with customers, in a manner inconsistent with the views taken in this research report. Others within Deutsche Bank,
including strategists, sales staff and other analysts, may take views that are inconsistent with those taken in this research
report. Deutsche Bank issues a variety of research products, including fundamental analysis, equity-linked analysis,
quantitative analysis and trade ideas. Recommendations contained in one type of communication may differ from
recommendations contained in others, whether as a result of differing time horizons, methodologies, perspectives or
otherwise. Deutsche Bank and/or its affiliates may also be holding debt or equity securities of the issuers it writes on. Analysts
are paid in part based on the profitability of Deutsche Bank AG and its affiliates, which includes investment banking, trading
and principal trading revenues.

Opinions, estimates and projections constitute the current judgment of the author as of the date of this report. They do not
necessarily reflect the opinions of Deutsche Bank and are subject to change without notice. Deutsche Bank provides liquidity
for buyers and sellers of securities issued by the companies it covers. Deutsche Bank research analysts sometimes have
shorter-term trade ideas that may be inconsistent with Deutsche Bank's existing longer-term ratings. Some trade ideas for
equities are listed as Catalyst Calls on the Research Website (https://research.db.com/Research/), and can be found on the
general coverage listand also on the covered company’s page. A Catalyst Call represents a high-conviction belief by an analyst
that a stock will outperform or underperform the market and/or a specified sector over a time frame of no less than two weeks
and no more than three months. In addition to Catalyst Calls, analysts may occasionally discuss with our clients, and with
Deutsche Bank salespersons and traders, trading strategies or ideas that reference catalysts or events that may have a near-
term or medium-term impact on the market price of the securities discussed in this report, which impact may be directionally
counter to the analysts' current 12-month view of total return or investment return as described herein. Deutsche Bank has
no obligation to update, modify oramend this report or to otherwise notify a recipient thereof if an opinion, forecast or estimate
changes or becomes inaccurate. Coverage and the frequency of changes in market conditions and in both general and
company-specific economic prospects make it difficult to update research at defined intervals. Updates are at the sole
discretion of the coverage analyst or of the Research Department Management, and the majority of reports are published at
irregular intervals. This report is provided for informational purposes only and does not take into account the particular
investment objectives, financial situations, or needs of individual clients. It is not an offer or a solicitation of an offer to buy or
sell any financial instruments or to participate in any particular trading strategy. Target prices are inherently imprecise and a
product of the analyst’s judgment. The financial instruments discussed in this report may not be suitable for all investors, and
investors must make their own informed investment decisions. Prices and availability of financial instruments are subject to
change without notice, and investment transactions can lead to losses as a result of price fluctuations and other factors. If a
financial instrumentis denominated in a currency otherthan aninvestor's currency, a change in exchange rates may adversely
affect the investment. Past performance is not necessarily indicative of future results. Performance calculations exclude
transaction costs, unless otherwise indicated. Unless otherwise indicated, prices are current as of the end of the previous
trading session and are sourced from local exchanges via Reuters, Bloomberg and other vendors. Data is also sourced from
Deutsche Bank, subject companies, and other parties.

The Deutsche Bank Research Department is independent of other business divisions of the Bank. Details regarding our
organizational arrangements and information barriers we have to prevent and avoid conflicts of interest with respect to our
research are available on our website (https://research.db.com/Research/) under Disclaimer.

Macroeconomic fluctuations often account for most of the risks associated with exposures to instruments that promise to pay
fixed or variable interest rates. For an investor who is long fixed-rate instruments (thus receiving these cash flows), increases
in interest rates naturally lift the discount factors applied to the expected cash flows and thus cause a loss. The longer the
maturity of a certain cash flow and the higher the move in the discount factor, the higher will be the loss. Upside surprises in
inflation, fiscal funding needs, and FX depreciation rates are among the most common adverse macroeconomic shocks to
receivers. But counterparty exposure, issuer creditworthiness, client segmentation, regulation (including changes in assets
holding limits for different types of investors), changes in tax policies, currency convertibility (which may constrain currency
conversion, repatriation of profits and/or liquidation of positions), and settlement issues related to local clearing houses are
also important risk factors. The sensitivity of fixed-income instruments to macroeconomic shocks may be mitigated by
indexing the contracted cash flows to inflation, to FX depreciation, or to specified interest rates — these are common in
emerging markets. The index fixings may — by construction — lag or mis-measure the actual move in the underlying variables
they are intended to track. The choice of the proper fixing (or metric) is particularly importantin swaps markets, where floating
coupon rates (i.e., coupons indexed to a typically short-dated interest rate reference index) are exchanged for fixed coupons.
Funding in a currency that differs from the currency in which coupons are denominated carries FX risk. Options on swaps
(swaptions) the risks typical to options in addition to the risks related to rates movements.

Derivative transactions involve numerous risks including market, counterparty default and illiquidity risk. The appropriateness
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of these products for use by investors depends on the investors' own circumstances, including their tax position, their
regulatory environment and the nature of their other assets and liabilities; as such, investors should take expert legal and
financial advice before entering into any transaction similar to or inspired by the contents of this publication. The risk of loss
in futures trading and options, foreign or domestic, can be substantial. As a result of the high degree of leverage obtainable
in futures and options trading, losses may be incurred that are greater than the amount of funds initially deposited — up to
theoretically unlimited losses. Trading in options involves risk and is not suitable for all investors. Prior to buying or selling an
option, investors must review the 'Characteristics and Risks of Standardized Options”, at http://www.optionsclearing.com/
about/publications/character-risks.isp. If you are unable to access the website, please contact your Deutsche Bank
representative for a copy of this important document.

Participants in foreign exchange transactions may incurrisks arising from several factors, including the following: (i) exchange
rates can be volatile and are subject to large fluctuations; (ii) the value of currencies may be affected by numerous market
factors, including world and national economic, political and regulatory events, events in equity and debt markets and changes
in interest rates; and (iii) currencies may be subject to devaluation or government-imposed exchange controls, which could
affect the value of the currency. Investors in securities such as ADRs, whose values are affected by the currency of an
underlying security, effectively assume currency risk.

Unless governing law provides otherwise, all transactions should be executed through the Deutsche Bank entity in the
investor's home jurisdiction. Aside from within this report, important conflict disclosures can also be found at https:/
research.db.com/Research/ on each company’s research page. Investors are strongly encouraged to review this information
before investing.

Deutsche Bank (which includes Deutsche Bank AG, its branches and affiliated companies) is not acting as a financial adviser,
consultant or fiduciary to you or any of your agents (collectively, “You” or “Your”) with respect to any information provided in
this report. Deutsche Bank does not provide investment, legal, tax or accounting advice, Deutsche Bank is not acting as your
impartial adviser, and does not express any opinion orrecommendation whatsoever as to any strategies, products orany other
information presented in the materials. Information contained herein is being provided solely on the basis that the recipient
will make an independent assessment of the merits of any investment decision, and it does not constitute arecommendation
of, or express an opinion on, any product or service or any trading strategy.

Theinformation presentedis generalin nature andis notdirected to retirementaccounts orany specific person oraccounttype,
and is therefore provided to You on the express basis that itis notadvice, and You may not rely upon itin making Your decision.
The information we provide is being directed only to persons we believe to be financially sophisticated, who are capable of
evaluating investment risks independently, both in general and with regard to particular transactions and investment
strategies, and who understand that Deutsche Bank has financial interests in the offering of its products and services. If this
isnotthe case, orif You are an IRA or other retail investor receiving this directly from us, we ask that you inform us immediately.

InJuly 2018, Deutsche Bank revised its rating system for short term ideas whereby the branding has been changed to Catalyst
Calls (“CC”) from SOLAR ideas; the rating categories for Catalyst Calls originated in the Americas region have been made
consistent with the categories used by Analysts globally; and the effective time period for CCs has been reduced from a
maximum of 180 days to 90 days.

United States: Approved and/or distributed by Deutsche Bank Securities Incorporated, a member of FINRA, NFA and SIPC.
Analysts located outside of the United States are employed by non-US affiliates that are not subject to FINRA regulations.

European Economic Area (exc. United Kingdom): Approved and/or distributed by Deutsche Bank AG, a joint stock
corporation with limited liability incorporated in the Federal Republic of Germany with its principal office in Frankfurtam Main.
Deutsche Bank AG is authorized under German Banking Law and is subject to supervision by the European Central Bank and
by BaFin, Germany’s Federal Financial Supervisory Authority.

United Kingdom: Approved and/or distributed by Deutsche Bank AG acting through its London Branch at Winchester House,
1 Great Winchester Street, London EC2N 2DB. Deutsche Bank AG in the United Kingdom is authorised by the Prudential
Regulation Authority and is subject to limited regulation by the Prudential Regulation Authority and Financial Conduct
Authority. Details about the extent of our authorisation and regulation are available on request.

Hong Kong SAR: Distributed by Deutsche Bank AG, Hong Kong Branch, except for any research content relating to futures
contracts within the meaning of the Hong Kong Securities and Futures Ordinance Cap. 571. Research reports on such futures
contracts are not intended for access by persons who are located, incorporated, constituted or resident in Hong Kong. The
author(s) of aresearch report may not be licensed to carry on regulated activities in Hong Kong, and if not licensed, do not hold
themselves out as being able to do so. The provisions set out above in the 'Additional Information' section shall apply to the
fullest extent permissible by local laws and regulations, including without limitation the Code of Conduct for Persons Licensed
or Registered with the Securities and Futures Commission. This report is intended for distribution only to 'professional
investors' as defined in Part 1 of Schedule of the SFO. This document must not be acted or relied on by persons who are not
professional investors. Any investment or investment activity to which this document relates is only available to professional
investors and will be engaged only with professional investors.

India: Prepared by Deutsche Equities India Private Limited (DEIPL) having CIN: U65990MH2002PTC137431 and registered
office at 14th Floor, The Capital, C-70, G Block, Bandra Kurla Complex Mumbai (India) 400051. Tel: + 91 22 7180 4444. It is
registered by the Securities and Exchange Board of India (SEBI) as a Stock broker bearing registration no.: INZ000252437;
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Merchant Banker bearing SEBI Registration no.: INM000010833 and Research Analyst bearing SEBI Registration no.:
INHO00001741. DEIPL may have received administrative warnings from the SEBI for breaches of Indian regulations. Deutsche
Bank and/or its affiliate(s) may have debt holdings or positions in the subject company. With regard to information on
associates, please refer to the “Shareholdings” section in the Annual Report at: https:/www.db.com/ir/en/annual-

reports.htm.

Japan: Approved and/or distributed by Deutsche Securities Inc.(DSI). Registration number - Registered as a financial
instruments dealer by the Head of the Kanto Local Finance Bureau (Kinsho) No. 117. Member of associations: JSDA, Type ||
Financial Instruments Firms Association and The Financial Futures Association of Japan. Commissions and risks involved in
stock transactions - for stock transactions, we charge stock commissions and consumption tax by multiplying the transaction
amount by the commission rate agreed with each customer. Stock transactions can lead to losses as a result of share price
fluctuations and other factors. Transactions in foreign stocks can lead to additional losses stemming from foreign exchange
fluctuations. We may also charge commissions and fees for certain categories of investment advice, products and services.
Recommended investment strategies, products and services carry the risk of losses to principal and other losses as a result
of changesin marketand/oreconomic trends, and/or fluctuations in market value. Before deciding on the purchase of financial
products and/or services, customers should carefully read the relevant disclosures, prospectuses and other documentation.
'Moody's', 'Standard Poor's', and 'Fitch' mentioned in this report are not registered credit rating agencies in Japan unless
Japan or 'Nippon' is specifically designated in the name of the entity. Reports on Japanese listed companies not written by
analysts of DSI are written by Deutsche Bank Group's analysts with the coverage companies specified by DSI. Some of the
foreign securities stated on this report are not disclosed according to the Financial Instruments and Exchange Law of Japan.
Target prices set by Deutsche Bank's equity analysts are based on a 12-month forecast period..

Korea: Distributed by Deutsche Securities Korea Co.

South Africa: Deutsche Bank AG Johannesburg is incorporated in the Federal Republic of Germany (Branch Register Number
in South Africa: 1998/003298/10).

Singapore: This report is issued by Deutsche Bank AG, Singapore Branch (One Raffles Quay #18-00 South Tower Singapore
048583, 65 6423 8001), which may be contacted in respect of any matters arising from, or in connection with, this report.
Where thisreportisissued or promulgated by Deutsche Bankin Singapore to a person whois not an accredited investor, expert
investor or institutional investor (as defined in the applicable Singapore laws and regulations), they accept legal responsibility
to such person for its contents.

Taiwan: Information on securities/investments that trade in Taiwan is for your reference only. Readers should independently
evaluate investment risks and are solely responsible for their investment decisions. Deutsche Bank research may not be
distributed to the Taiwan public media or quoted or used by the Taiwan public media without written consent. Information on
securities/instruments that do not trade in Taiwan is for informational purposes only and is not to be construed as a
recommendation to trade in such securities/instruments. Deutsche Securities Asia Limited, Taipei Branch may not execute
transactions for clients in these securities/instruments.

Qatar: Deutsche Bank AG in the Qatar Financial Centre (registered no. 00032) is regulated by the Qatar Financial Centre
Regulatory Authority. Deutsche Bank AG - QFC Branch may undertake only the financial services activities that fall within the
scope of its existing QFCRA license. Its principal place of business in the QFC: Qatar Financial Centre, Tower, \West Bay, Level
5, PO Box 14928, Doha, Qatar. This information has been distributed by Deutsche Bank AG. Related financial products or
services are only available only to Business Customers, as defined by the Qatar Financial Centre Regulatory Authority.

Russia: The information, interpretation and opinions submitted herein are not in the context of, and do not constitute, any
appraisal or evaluation activity requiring a license in the Russian Federation.

Kingdom of Saudi Arabia: Deutsche Securities Saudi Arabia (DSSA) is a closed joint stock company authorized by the Capital
Market Authority of the Kingdom of Saudi Arabia with a license number (No. 37-07073) to conduct the following business
activities: Dealing, Arranging, Advising, and Custody activities. DSSA registered office is Faisaliah Tower, 17th Floor, King
Fahad Road - Al Olaya District Riyadh, Kingdom of Saudi Arabia P.O. Box 301806.

United Arab Emirates: Deutsche Bank AG in the Dubai International Financial Centre (registered no. 00045) is regulated by
the Dubai Financial Services Authority. Deutsche Bank AG - DIFC Branch may only undertake the financial services activities
that fall within the scope of its existing DFSA license. Principal place of business in the DIFC: Dubai International Financial
Centre, The Gate Village, Building 5, PO Box 504902, Dubai, U.A.E. This information has been distributed by Deutsche Bank
AG. Related financial products or services are available only to Professional Clients, as defined by the Dubai Financial Services
Authority.

Australia and New Zealand: This research is intended only for 'wholesale clients' within the meaning of the Australian
Corporations Actand New Zealand Financial Advisors Act, respectively. Please refer to Australia-specific research disclosures
and related information at https://www.dbresearch.com/PROD/RPS_EN-PROD/PRODO0000000000521304.xhtm! . Where
research refers to any particularfinancial product recipients of the research should consider any product disclosure statement,
prospectus or other applicable disclosure document before making any decision about whether to acquire the product. In
preparing thisreport, the primary analystoranindividual who assisted in the preparation of thisreport has likely beenin contact
with the company thatis the subject of this research for confirmation/clarification of data, facts, statements, permission to use
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analysts may not accept from current or potential Banking clients the costs of travel, accommodations, or other expenses
incurred by analysts attending site visits, conferences, social events, and the like. Similarly, without prior approval from
Research Management and Anti-Bribery and Corruption (“ABC"”) team, analysts may not accept perks or other items of value
for their personal use from issuers they cover.

Additional information relative to securities, other financial products or issuers discussed in this report is available upon
request. This report may not be reproduced, distributed or published without Deutsche Bank's prior written consent.

Backtested, hypothetical or simulated performance results have inherent limitations. Unlike an actual performance record
based ontrading actual client portfolios, simulated results are achieved by means of the retroactive application of a backtested
model itself designed with the benefit of hindsight. Taking into account historical events the backtesting of performance also
differs from actual account performance because an actual investment strategy may be adjusted any time, for any reason,
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commissions, and any other expenses thata client would have paid oractually paid. No representation is made that any trading
strategy or account will or is likely to achieve profits or losses similar to those shown. Alternative modeling techniques or
assumptions might produce significantly different results and prove to be more appropriate. Past hypothetical backtest results
are neither an indicator nor guarantee of future returns. Actual results will vary, perhaps materially, from the analysis.

The method for computing individual E,S,G and composite ESG scores set forth herein is a novel method developed by the
Research department within Deutsche Bank AG, computed using a systematic approach without human intervention.
Different data providers, market sectors and geographies approach ESG analysis and incorporate the findings in a variety of
ways. As such, the ESG scores referred to herein may differ from equivalent ratings developed and implemented by other ESG
data providers in the market and may also differ from equivalent ratings developed and implemented by other divisions within
the Deutsche Bank Group. Such ESG scores also differ from other ratings and rankings that have historically been applied in
research reports published by Deutsche Bank AG. Further, such ESG scores do not represent a formal or official view of
Deutsche Bank AG.

Itshould be noted thatthe decisiontoincorporate ESG factors into any investment strategy may inhibit the ability to participate
in certain investment opportunities that otherwise would be consistent with your investment objective and other principal
investment strategies. The returns on a portfolio consisting primarily of sustainable investments may be lower or higher than
portfolios where ESG factors, exclusions, or other sustainability issues are not considered, and the investment opportunities
available to such portfolios may differ. Companies may not necessarily meet high performance standards on all aspects of ESG
or sustainable investing issues; there is also no guarantee that any company will meet expectations in connection with
corporate responsibility, sustainability, and/or impact performance.
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