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Boston Consulting Group partners with leaders in
business and society to tackle their most important
challenges and capture their greatest opportunities. BCG
was the pioneer in business strategy when it was founded
in 1963. Today, we work closely with clients to embrace a
transformational approach aimed at benefiting all
stakeholders— empowering organizations to grow, build
sustainable competitive advantage, and drive positive
societal impact.

The German Economic Institute (IW) is a private
economic research institute in Germany, which is an
advocate of a liberal economic and social order. The IW
works to improve understanding of how business and
society function and interact.
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organization representing German industry and industry-
related service providers. With 39 industry associations,
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voice of the German industry. The BDI advocates for a
modern, sustainable, and successful industrial

sector in Germany, Europe, and worldwide.
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Key Messages and

Executive Summary

Germany is losing ground structur-
ally as an industry location, falling
far behind relevant competitors in
two thirds of the key location indi-
cators

Accounting for a fifth of gross value added and

around 16% of all employees, the German indus-

trial sector is a key pillar of the German economy
—for comparison, in the United States it accounts for
around 11% of value added and 10% of employment. If
we include the wider industrial services network, i.e.,
services used by the industrial sector such as trade or
logistics, it even accounts for nearly one third of gross
value added.

Germany as industrial location 1s losing ground
FIGURE 1 | Overview of key location indicators for the German industrial sector
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The growth momentum of the German industrial sec-
tor has significantly slowed in recent years. After the
challenging COVID-19 years, the energy crisis has most
recently caused the collapse of production in energy-
intensive industrial sectors in particular. This slump
came at the end of a period in which investments in
the country’s competitiveness had already been stag-
nating for some time. At less than 12% of GDP, the
private investment ratio was below that of important
competitors (e.g., United States at 13%, France at 14%,
and Sweden at 16% of GDP) and needs to rise signifi-
cantly in view of the required transformation invest-
ments.

The spike in energy costs since the energy crisis has
exacerbated German companies’ traditional cost
disadvantages in terms of labor costs, taxes, and levies
to an extent that they can no longer compensate with
their previous location-based strengths such as high
productivity, innovative strength, and stable frame-
work conditions. In a growing number of indicators,
Germany is falling behind important competitors such
as the United States, China, and other industrial
nations. Bureaucratic requirements burden companies
and delay urgently needed investments. The energy
and transport infrastructure is accumulating a growing
backlog, while digital infrastructure development is too
slow. In addition, new structural challenges such as the
growing shortage of labor and skilled workers and the
destabilization of global supply chains are putting
companies under pressure.

On the other hand, the climate transformation has so
far only triggered very limited investment impulses. Of
the approximately €860 billion in required additional
investments calculated in 2021 for “Climate Pathways
2.0,” only a fraction will actually have been made by
the end of the decade and around a third is still insuffi-
ciently incentivized by regulations. In particular, the
ramp-up of low-carbon energy sources and the moder-
nization of energy infrastructure are falling short of
their targets despite the significantly more ambitious
recent regulation.
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In contrast to many previous crises, the current one

is also of a structural nature, with several pillars of
Germany’s previous industrial success having become
destabilized at the same time. The Russian war of
aggression against Ukraine has likely brought an end
to the days of cheap fossil gas imports for the foresee-
able future. The demographic crisis and a weakening
education system will turn Germany’s traditionally
strong supply of labor and skilled workers into a deficit
in the coming years. The lead that the country has
built up over decades in areas such as combustion
technology is losing importance, and the German
export model is increasingly under pressure due to gro-
wing geopolitical tensions, global protectionism, and
locational weaknesses.

One fifth of German industnal
value creation is at risk in the
medium term, primarily due to
high energy costs and shrinking
markets for existing German core
technologies

The energy crisis has created a lasting competitive
disadvantage for energy-intensive industrial sectors.
Higher prices for fossil fuels have raised the production
costs of entire sectors by at times more than 25%. As a
result, producers in energy-intensive primary commo-
dity sectors in particular will still face a cost disadvan-
tage of up to 15% at the end of the decade compared
to competitors in China and the United States, which
means that the risk of a creeping migration of produc-
tion and investments will continue to grow.



One fifth of industral value creation at risk mid-term
FIGURE 2 | Gross value added and threat to the German industrial sector
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Producers at the end of the value chain feel the effects
of the energy crisis less directly, although some are
threatened by an impending technological change. The
German automotive industry and companies in the
fossil plant engineering sector are particularly threate-
ned by a significant contraction of the global market
for their core technologies. The resulting impending
loss of production carries an even greater risk of de-
industrialization in Germany due to the size of these
industries.

With the closely intertwined nature of the German
industrial sector, the impact on individual sectors also
becomes a broad-based risk. The primary commodity
industries indirectly generate more than €80 billion in
additional value added through the purchase of inter-
mediate goods and services. The automotive sector,
mechanical and plant engineering, and the electrical
and digital industry together account for around €270
billion. In addition, primary commodity industries also
contribute to value creation in downstream sectors,
such as basic chemicals as a core supplier of the phar-
maceutical industry.

Machinery &
equipment

Directly at risk

B High energy [ Shrinking markets for
Exposure, above all, to: (fossil) technologies

Pharma

Other
finished products

Automotive Electrical industry

Not at risk

At the same time, the global cli-
mate transformation in particular
1S opening up new growth opportu-
nities for Germany—in new
markets with revenues of more
than €15 trillion in 2030

Fundamental global trends such as the climate trans-
formation, digitalization, and health will create new
markets worth billions worldwide in the coming years.
By 2030, these fields alone are expected to generate
global sales of more than €15 trillion per year.

Germany has a solid foundation to create new indust-
rial value, particularly in climate technologies, indust-
rial automation, and healthcare. The country has
traditionally had competent experts in engineering
professions (although the threat of future gaps is loo-
ming), many companies with a high level of technologi-
cal expertise, a strong innovative base, and good
research institutions. In sectors such as automotive
and pharmaceuticals, Germany boasts well-established
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Dependencies due to high industry interdependencies
FIGURE 3 | The value creation web—indirect value added by industrial sectors in Germany

Triggered value-add in upstream industries This graphic is to be read from right to left: E.g., the chemical industry
generates €2.7 bn in value added in the 7 other upstream industries
shown, and €53.6 bn in total in all upstream industries.
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Source: OECD Inter-Country Input-Output (ICIO) Tables (2023); Analysis BCG and IW

Germany well-positioned in several growth markets
FIGURE 4 | Growth markets according to global market attractiveness and German competitiveness
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global market leaders. At the same time, Europe’s
pioneering role in global climate protection can create
a strong domestic market, particularly for many climate
technologies, offering an important foundation from
which to scale new products for the global market.

Whether Germany continues to grow as an industrial
location will depend largely on the success of German
companies in these future-oriented markets—success
which is also crucial for the future of the German pri-
mary commodity sectors, as they depend largely on
strong sales markets in Germany and Europe.

However, Germany is competing with countries that
support the development of these future-oriented mar-
kets with strong industrial policies. If it wants to trans-
late its good foundation into actual growth, Germany
should more proactively support the development of
new industrial value creation politically.

In order to remain successful in the
future, Germany must reinvent
itself as an industrial nation

If things continue as they are, the deindustrialization
process in Germany threatens to accelerate further in
the coming years. Energy-intensive industrial sectors
are plagued by growing competitive disadvantages
from high energy costs and burdened by the climate
transition. The automotive industry is at risk of losing
market share to new competitors from China in the

future (e-)car market, which could in turn cause the
mechanical engineering industry to lose key national
sales markets, while at the same time access to the
global market is growing more difficult. And in the
major future technologies associated with the climate
transition, Germany is at risk of losing out to countries
such as the United States and China, which are acti-
vely supporting the development of these industries.

New growth needs a resolute transformation
FIGURE 5 | Gross value added today and in two transformation scenarios for 2035
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The chemical industry needs to change key production chains
FIGURE 6 | Transformation pathway of different chemical value chains
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Source: Analysis BCG und IW

However, this scenario is not inevitable. Germany can
continue its history as a successful industrial nation—
if it transforms large parts of its value chain. In the
midst of a production crisis and in spite of consider-
able energy cost disadvantages, the energy-intensive
industrial sector must transform its sites towards cli-
mate neutrality. It will need targeted financial support
and better access to low-carbon energy sources, along
with the infrastructure that goes with them.

The future of the automotive sector depends largely on
whether German manufacturers also succeed in electro-
mobility. Germany must lay the foundations for a new
global technology leadership by establishing a strong
European domestic market for e-cars, building a com-
petitive battery value chain, and investing in digitaliza-
tion and software expertise.

Sectors such as mechanical and plant engineering and
the electrical industry are facing historic growth oppor-
tunities, especially from the global climate transforma-
tion. To translate this opportunity into actual growth,
they need a strong European market behind them—
and incentives to build up domestic production.
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In hardly any other industry is the necessary transfor-
mation as fundamental as in basic chemicals. The sec-
tor is very energy-intensive, has a strong export focus
and, due to the complexity of its products, cannot be
protected effectively against low CO, imports with inst-
ruments such as the CBAM. The pressure on competi-
tiveness, already declining since the energy crisis, is
further exacerbated by rising effective CO, prices, the
shift to renewable energy sources, and the replace-
ment of fossil raw materials. Therefore, the industry
needs a fundamental shift as a forward-looking stra-
tegy: This could take the form of a reorganization of
value chains, for example, by increasing imports of
selected very energy-intensive basic materials while
maintaining the value-added chains built upon them.
It could also involve significant investments in retrofit-
ting existing facilities and developing new production
technologies such as methanol-to-olefins, electrifica-
tion, and the use of biogenic and recycled hydrocar-
bons. Moreover, the sector could direct its focus toward
new growth areas, such as those emerging from the
climate transformation, where the German basic
chemicals industry, with its strong innovative capacity
and close integration with other sectors, can unlock
significant growth potential.



Germany needs an industrial policy
agenda—and the biggest transfor-
mation effort since the postwar
period

Restructuring Germany as an industrial location will
require a monumental industrial policy and entrepre-
neurial effort. There are no simple answers to the cur-
rent structural crisis and the very different ways in
which the industrial sectors are affected. Policymakers
need to take action in many areas at the same time—
and everywhere significantly more consistently than in
the past.

Germany must make its locational conditions broadly
competitive again:

Imperatives for the transformation

1. The German industrial sector needs a competitive
energy supply again. Measures include making cost
efficiency and security of supply much more central
to the necessary restructuring of the electricity
system, distributing the cost of expansion better,
giving industrial users targeted and reliable relief
where necessary, and efficiently stimulating the
expansion of secured capacity. At the same time,
the ramp-up of renewable molecules should be
supported with stronger regulatory incentives for
their production, import, infrastructure, and use.

2. The transformation will require an enormous
infrastructure program with substantial invest-
ments in electricity, hydrogen, and carbon grids as
well as charging infrastructure. At the same time,
Germany must deal with the significant investment
backlog in its transport infrastructure, especially in
the rail sector.

w

Germany needs a comprehensive digitalization
offensive to prepare for the upcoming Al revolution.
Catching up with the world’s digital leaders will
require significantly higher investments—first and
foremost in the expansion of telecommunications
networks, in education, research, and innovation,
and in Al-capable computing and server capacities.

FIGURE 7 | Overview of 15 action areas for a successful transformation
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Strengthening demand for green technologies
Promoting innovation in future technologies
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Expanding fair free trade

UNDERSTANDING FINANCING AS A PACT FOR THE FUTURE

Source: Analysis BCG and IW
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Companies must be freed from bureaucratic
restraints. This will require an acceleration of the
digitalization efforts and numerous existing
processes—and a paradigm shift by reducing
inefficient regulation, for example by avoiding “gold
plating” in EU requirements.

Germany must close its labor and skills gap, one of
the biggest threats to future industrial growth.
Germany needs a national education offensive,
significantly more qualified immigration, and a
much greater use of digitalization, automation, and
robotics. In addition, it has to more effectively
leverage the existing workforce potential—through
increased full-time employment, greater labor
market participation, and longer working life spans.

Germany should reduce its critical dependencies
and avoid creating any new ones. Strategic import
partnerships should be established for critical raw
materials, while at the same time German and
European raw material extraction and processing
should be increased. Germany should also
strengthen the domestic production of particularly
critical primary products such as semiconductors
and batteries.

In order to maintain Germany’s industrial sector
across the board—one of the country’s greatest
strengths—politicians must support the industrial
base:

Energy-intensive industries such as steel, chemi-
cals, and building materials are facing considerable
economic challenges from the climate transition.
To continue to produce competitively in the future,
they need targeted financial support to convert
their plant base and compensate for the at times
considerable additional cost of green energy
sources. In addition, the development of green lead
markets in selected sectors should be supported so
as to reduce this funding need in the medium term.

To make the transformation as economical as
possible for companies and public budgets, federal
and state governments should make broad use of
the full range of technological options for decarboni-
zation—and enable the use of carbon capture and
storage (CCS), including the considerably cheaper
onshore carbon storage. This also includes promot-
ing carbon capture and utilization (CCU).

Policymakers need to strengthen the circular
economy so as to secure the resource base for
primary commodity industries, minimize raw
material dependencies, enable defossilization of
the chemical and upstream refinery sectors, open
up growth opportunities through new circular
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business models, and support resource conserva-
tion and decarbonization in general.

In addition, the industrial sector should be pro-
tected more effectively against the growing risk of
carbon leakage in the future, meaning the migra-
tion of emissions-intensive industrial production or
investments to countries with less ambitious
climate protection. This will require fundamentally
reviewing the effectiveness and solving the prob-
lems of the EU’s carbon border adjustment
mechanism (CBAM), significantly developing the
system of CBAM and free allocations further, and
potentially developing additional instruments for
companies that are severely affected and not
currently covered.

To enable industrial growth in the future, Germany
must create new value and accelerate growth in emer-
ging markets:

It needs to strengthen domestic demand for green
technologies. Implementing the German and
European climate transition means a gigantic
investment program in climate-friendly technolo-
gies and infrastructure and could lay the founda-
tion for companies in these sectors to position
themselves successfully in rapidly growing global
markets. Germany should create much more
attractive framework conditions for users of these
technologies and make green technologies compe-
titive with fossil alternatives in all sectors.

Germany should invest much more heavily in
research and development—especially in key
future-relevant fields such as the transitions in
propulsion, energy and heating technologies, as
well as digitalization, and healthcare. To this end,
Germany should close the gap to the global leaders
in public research spending and at the same time
mobilize more private venture capital to scale up
new companies.

In selected growth sectors, policymakers should
actively encourage the localization of new produc-
tion in the context of a common European location
policy, allowing them to compete with other major
economies that are currently creating self-serving—
and in some cases unfair—starting conditions for
their companies in these sectors.

At the same time, a global free market remains of
paramount importance for Germany as an export
country. Policymakers should therefore continue to
work towards strengthening global free trade,
further expanding free trade agreements, and
reinforcing the European sales market.



15. Successfully mastering this transformation will
require extensive additional investments in Ger-
many by 2030—a total of around €1.4 trillion, to be
raised by both the private and the public sector and
financed long-term as part of a pact for the future.

Germany shares many of the described challenges
with its European neighbors, including rising energy
costs, expanding EU bureaucracy, challenging demo-
graphic trends, and growing geopolitical tensions. In
addition, German industrial policy is heavily depen-
dent on European framework conditions. Conse-
quently, some of these issues must and can be
addressed with joint European initiatives.

FIGURE 8 | Overview of 15 imperatives and potential regulatory levers

Funding this transformation will
require additional investments of
more than €1 trillion by 2030
alone—shouldering it will be a
multi-generational effort

The transformation of Germany as an industrial location
will require one of the greatest transformation efforts
since the postwar period—and additional investments of
around €1.4 trillion by 2030.

Some of these investments—such as in modernizing the
transport infrastructure—must be borne directly by the
public sector. At the same time, higher public spending is
needed to mobilize some private investments, such as
supporting companies in their transformation and stimu-
lating domestic demand for green technologies. In total,
this expenditure will create a fiscal gap of over €70 billion

Additional investment
required by 2030

Making energy supply competitive

(Cost-efficient expansion of electricity systems; targeted relief for industrial electricity prices; access to affordable renewable molecules)

€410 bn

Modernizing & expanding infrastructure

(Acceleration of grid expansion & renewable energy; H, and CO, infrastructure; road, rail, and waterway; charging/H, refueling infrastructure) €164 bn

Advancing digitalization vigorously

of data exchange; Al initiative)

(Expansion of digital infrastructure; support for digital innovation & education; digitalization of the public sector; simplification & protection €93 bn

Accelerating approval procedures & reducing bureaucracy

(Digitalization & technical improvements; bundling of responsibilities & processes; legal simplifications; changes in environmental law)

Closing the skilled labor gap

RESTORING THE LOCATION'S
COMPETITIVENESS

(Harnessing full labor potential; national education campaign; promotion of qualified immigration; digitalization & automation) €97 bn

Minimizing critical dependencies

(Increase in material efficiency; reduction of import risks; strengthening EU raw material extraction; localization of critical products) €88 bn

Supporting industrial transformation & decarbonization

(Sufficient carbon contract for differences (CCfDs); expansion of investment support for new facilities; industrial electricity price relief; €35 bn

support for heat transition; green lead markets)

Expanding option space for decarbonization

Strengthening the circular economy

secondary raw materials where necessary)

SECURING THE
INDUSTRIAL BASE

Providing effective carbon leakage/external protection

(Effective review of CBAM 2025; reduction of CBAM bureaucracy; protection of exports; support of international cooperation)

Strengthening demand for green technologies
Promoting innovation in future technologies

Incentivizing localization of new production

GROWTH

Expanding fair free trade

ACCELERATING NEW

(Development of regulatory framework for CCUS in Germany and the EU; enabling broad CCUS deployment; creating societal acceptance)

(Expansion of availability of secondary raw materials; improvement of the quality of secondary raw materials; price reduction for

(Mainly in the transport, energy transition, heating transition, and molecular transition sectors)

(Mainly targeted promotion through subsidies & tax incentives; qualitative localization criteria)

(Simplification of free trade agreements; conclusion of new free trade agreements; adjustment of free trade agreements new types of goods)

dh

4b

=]

;

€173 bn

(Framework & vision for long-term innovation; transfer between research & business; promotion of R&D; venture capital mobilization) €130 bn

€112 bn

Understanding financing as a pact for the future

€~1.430 bn*

1. Incl. € 126 bn for decarbonizing further sectors, see figure 9
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About €1.4 trillion additional investment required by 2030

FIGURE 9 | Additional investment required by 2030 to transform the German industry

Cumulative additional investment 2024-2030
(in € bn in real terms 2023)

Public
investments
~460

Private
investments
~970

Restoring location's Securing the Accelerating Decarbonizing Total
competitiveness industrial base new growth further sectors

Source: Analysis BCG and IW

Over €70 billion additional fiscal burden in 2030

FIGURE 10 | Added fiscal burden for the German industrial transformation in 2030

Fiscal burden compared to 2023
(in € bn real terms 2023)

2025 2030
Indirect tax revenue from Indirect tax revenue from S
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[l Modernizing & expanding infrastructures (-18)
l Making energy supply competitive (-10)

-3

l Advancing digitalization vigorously (<-1)
l Closing skilled labor gap? (<-1)
| Minimizing critical dependences (-3)
7 l Supporting industrial transformation (-7)
15 J] Strengthening demand for green tech. (-15)
] Promoting innovation in future technologies (-4)
l Incentivizing localization of new production (<-1)

l Further decarbonization, esp. Buildings (-9)

1. Electricity price compensation; 2. Exclusively federal education expenditure included | Note: KTF subsidies in 2023 largely covered by ETS/BEHG revenues,
therefore effect from special assets not shown separately; Indirect tax revenues modeled on the basis of Oxford Economics and not included in totals
Source: Oxford Economics, Analysis BCG and IW
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per year until 2030—even before accounting for other
financial obligations such as the necessary increase in
defense spending. However, some of this expenditure will
be offset by rising public revenues, as an investment pro-
gram of this size will trigger additional economic growth.

These financing needs are enormous, but not unprece-
dented. On an annual basis, €1.4 trillion in additional
investment corresponds to just under 5% of Germany’s
gross domestic product (GDP). A total of around €460
billion needs to be invested by the public sector by
2030 (1.6% of GDP)—a level comparable to the funds
used under the Marshall Plan (1.3% of GDP) and
direct development aid for the reconstruction of
Eastern Germany (1.0% of GDP).

This funding gap can be closed—but it will be a
(multi-)generational effort that should involve all areas
of society. It will likely exhaust all current savings, prio-
ritization, and financing options and will also require
new borrowing, for instance in the form of new special
funds.

Germany is facing years of deci-
sions as an industrial location—
will the transformation succeed?

Germany is at a crossroads. The energy crisis was an
economic shock for the German industrial sector, brin-
ging a significant slump in production, particularly in
energy-intensive sectors. In addition to high energy
costs, however, Germany is facing a number of other
structural challenges that pose a fundamental threat
to Germany’s substance as an industrial location. The
polycrisis is hitting a country that is largely unprepared
after two decades of upswing.

Germany has failed to make foresighted use of the
dividends of those two decades, taking a too timid
approach to future-oriented investments in education
and research, expansion of renewable energies, moder-
nization of infrastructures, or digitalization. As a result,
it has lost considerable competitiveness as an indust-
rial location. At the same time, key industrial sectors
failed to set the course for technological change and
new growth.

Without decisive countermeasures, Germany faces a

scenario of creeping deindustrialization in which energy-
intensive industrial sectors gradually shift their pro-
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duction to other locations, the automotive industry
loses significant global market share in electromobility,
and German companies fall behind in future technolo-
gies.

However, this scenario is not inevitable. Germany conti-
nues to be a land of ideas with excellent engineering
expertise and reliable cutting-edge technology that will
be needed more than ever in the coming decades—
especially to tackle the global climate transformation.

Germany must “invest its way to the future.” Positio-
ning it in the coming decades for new growth as an
industrial location will require a fundamental transfor-
mation that goes far beyond simply improving domes-
tic location conditions. To prepare its industrial sector
for the coming decades, Germany needs a multiface-
ted transformation in response to the structural poly-
crisis—to be undertaken together with and for Europe.
Germany and Europe need a strong industrial policy
agenda.

The transformation paths outlined here are a proposal
for such an industrial policy agenda, with the vision of
a technologically strong industrial nation at its core—
a nation with a broad industrial base on its path to
climate neutrality, boasting a combination of innova-
tive domestic markets, strong local value creation, and
a continued high level of exports. If this transformation
succeeds, Germany can take the lead in a development
that has to happen worldwide in the long term, allo-
wing Germany’s industrial sector to remain a growth
driver and continue its success story in the coming
decades.
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