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Executive Summary

Germany is currently facing a series of concurrent crises and a considerable modernisation
backlog. In light of these challenges, the country is confronted with the historic task of implemen-
ting the necessary measures to ensure productivity, public services and security in the coming
years. This also requires the targeted allocation of public financing. The objective of this study is
to map the additional public financing required to achieve widely accepted targets in areas that
are pivotal to Germany's stability and future. To the best of our knowledge, this represents the
most comprehensive current analysis of public financing needs. Notably, we also cover the heal-
thcare sector and, crucially, the substantial challenge of achieving defence-readiness.

Overall, we estimate an additional public financing need of 782 billion euros across the levels of
government from 2025 to 2030. This would correspond to an average of around 3 percent of
gross domestic product (GDP) per year. In the absence of cuts elsewhere, this would put Germa-
ny's level of government spending roughly on a par with Austria's and below Finland's. Our
findings are consistent with and complement other estimates of public needs published this year.
The need for significant additional public financing for the future viability and modernisation of
the country can thus increasingly be seen as a consensus position.

Additional public financing needs to achieve widely accepted
targets by 2030
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Germany is facing a historic challenge. In the
midst of overlapping crises, international
conflicts and domestic political fragmentation,
the country must make itself fit for the 21st
century by making up for past failures and
taking the necessary steps to modernise. The
modernisation of an often outdated
infrastructure, the overhaul of key foundations
of public services, the forward-looking
orientation of the economy, the safeguarding
of defence capabilities and stability at home
and abroad, and progress towards climate
neutrality are tasks for society as a whole that
can only be successfully tackled if all levels of
government and, in particular, private actors,
including companies, individuals and investors,
are effectively involved.

This study specifically examines the role of
public, i.e. government, funding for the steps
necessary to accomplish these tasks. Based on
extensive consultation with experts and our
own research, we identify the minimum level of
additional public financing needed between
2025 and 2030 to achieve widely accepted
policy goals.

Calculated as the share of additional financing needs in 2030
relative to the purchasing power-adjusted expenditure of the
federal government, state governments and municipalities in
2023, adjusted for inflation to 2024 (Destatis 2024a). Allocation

The results show that all levels of government -
federal, state and municipal - are facing
significant funding challenges. The annual
financing needs we have calculated for each
level of government amount to an average of
11 per cent of total current expenditure for the
federal government, 5 per cent for the states
and 10 per cent for the municipalities." This
corresponds to an average of around 3 percent
of gross domestic product (GDP) per year. If all
of the identified additional spending needs
were realised, and assuming no budget cuts
were made elsewhere, the level of government
spending in Germany would be roughly the
same as in Austria and below the level of
government spending in Finland (measured as
a share of GDP, see Eurostat 2024a).

Overall, we calculate an additional public
financing need of 782 billion euros for the
years 2025 to 2030 (Figures 1, 2). For the areas
of decarbonisation and economic resilience
respectively, we have calculated a range of
financing needs. The total figure includes the
lower range of needs for economic resilience
and the average of the two scenarios calculated
for decarbonisation.

of the various needs to levels in government in accordance
with principal responsibilities under the German federal sys-
tem (see Methodology, p. 15-17).
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Public financing needs to achieve widely accepted targets by 2030
2025-2030, in billions of euros (only additional needs)
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Figures 1, 2:  Additional public financing needs 2025-2030; source: own calculations



There is a growing consensus that there is a
significant need for additional public invest-
ment and financing in Germany. The results of
our study - which is based on the achievement
of widely accepted goals and was compiled on
the basis of extensive consultations with ex-
perts and politicians from various parties - are
in line with recent calculations by the Federati-
on of German Industries (BDI), the Macroeco-
nomic Policy Institute (IMK) and the German
Economic Institute (IW) (BDI 2024; Dullien et al.
2024). Our higher total is the result of a more
comprehensive analysis of government needs.
For example, this study is the first to include a
detailed bottom-up analysis of additional secu-
rity and defence requirements. The differences
between items assessed in all three studies are
generally minor (Figure 3, for details see sub-
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section 4, Comparison of results with other stu-
dies, p. 23-29).

With this study, we aim to contribute to refocu-
sing the fiscal policy debate on the achieve-
ment of societal goals. The question of how
these goals are to be financed is not the subject
of this study, which only identifies the financial
requirements as a derivation of political and
social objectives. The needs derived from this
study are therefore the starting point for an
open-ended discussion about which financing
channels can best cover the identified needs in
order to achieve the considered objectives. We
make proposals in this regard in a separate and
independent publication (Schuster et al. 2024),
but the calculation of the additional financing
needs as presented here stands on its own.

Comparison of different studies on (additional) public financing

needas

Comparison of the results from Dezernat Zukunft (2024), BDI (2024) and IMK/IW (2024)
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Figure 3:

own calculations

s location incentives for green technologies.

Comparison of different studies on public financing needs; sources: BDI (2024), Dullien et al. (2024),

2 Inthe areas of health, research and internal and external se-
curity (including defence), which have not been covered in the

other studies, we identify a total additional financing need of
198 billion euros.
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The study is structured as follows: After explai-
ning the methodological approach (p. 15), we
briefly summarise the results for each expendi-
ture area (p. 18; a summary table of all finan-
cing needs is provided on p. 22). We also com-
pare our figures with those of other recent
publications on similar topics (pp. 23ff.) and

discuss the role of non-financial barriers to im-
plementation (pp. 30ff.). The technical sections,
which provide a comprehensive account of the
derivation of each item, are not included in this
translation. They can be accessed on our web-
site in the original German.
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1. Methodology

The research question of this study - "What are
the additional public financing needs for Ger-
many to achieve widely accepted goals bet-
ween 2025 and 2030?" - provides the central
methodological guidelines along which the stu-
dy was prepared. These are as follows:

Additional needs

To provide as sound a basis as possible for bud-
get planning processes, we have only identified
additional needs over and above federal finan-
cing already allocated or planned, or, where ap-
propriate, current expenditure and investment
levels. Therefore, in cases in which we refer to
overall estimates of financing needs, we have
deducted corresponding appropriations. This is
explained in detail in the relevant technical sec-
tions (available in the German original via our
website).

Coverage of all federal levels of government

We cover all federal levels of government and
allocate additional financing needs by federal
level.® The additional needs identified have al-
ways been allocated to the level with primary
responsibility for the function concerned, ex-
ceptin cases where there are clear decisions on
a different future allocation.

Widely accepted targets

The starting point for determining the relevant
targets is the overarching perspective of secu-
ring a good future, with a focus on the Federal
Republic of Germany. To this end, we examined
a total of twelve areas, structured into two clus-
ters ("Productivity and public services" and "Se-
curity"). Nine of the twelve areas were defined
by us at the start of the project, while three fur-
ther areas were added in response to external

In determining the relevant targets, we primarily focus on ob-
jectives that are agreed or discussed at the federal level,
meaning that coverage at the state and municipal levels may
be less complete.

BACKGROUND PAPER

feedback (see below).*

Exchanges with experts played a central role in
identifying widely accepted targets within the
spending areas. In total, we held over 70 tech-
nical discussions with experts from academia,
the private sector and associations to identify
the relevant targets and the resulting need for
action and funding (see also Acknowledge-
ments on page 2). Within the respective issue
areas, we covered a wide range of actors in our
outreach and technical conversations.

For the assessment of financing needs, only
those goals that were either unanimously iden-
tified in the expert interviews as necessary and
priority goals or were clearly politically accep-
ted and not the subject of significant contro-
versy (e.g. the legal right to a place in a day nur-
sery or all-day childcare, which have been
repeatedly reaffirmed by successive federal
governments) were classified as generally ac-
cepted and thus included. Nevertheless, there
are bound to be differences of opinion about
the funding needs considered in this study.
This is another reason why we report our fin-
dings at a granular level (in the German origi-
nal), so that readers can understand our calcu-
lations and adapt them to their own
preferences.

Determination of minimum needs

On this basis, we have identified the minimum
additional public financing required to meet
the common objectives identified through the
process outlined above. In cases where there is
a wide range of estimates of funding require-
ments, we have used the minimum require-
ments considered plausible by experts. Our
estimates are therefore cautious and conser-
vative overall.

The areas added were research, internal security and further
aspects of external security.
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Where possible, we have relied on existing stu-
dies and publications.” In cases where there
were no generally accepted studies or publica-
tions, we have carried out our own bottom-up
calculations, particularly for the defence sector.
To our knowledge, this study is the first to pro-
vide a granular and publicly accessible estimate
of the military costs of these changing times ba-
sed on a clear capability profile for the Bundes-
wehr (armed forces).

In instances where neither recognised studies
nor a bottom-up calculation were available or
feasible, we have employed our own top-down
estimates. This approach was taken, for instan-
ce, to assess financing needs for measures in
the realm of diplomacy and development co-
operation within an expanded concept of secu-
rity.

Where there were relevant discrepancies bet-
ween existing studies, we listed the range of
data (as available to us) and, in cases of doubt,
chose the lowest cost approach unless there
were strong substantive reasons not to do so.
Where there were such reasons, we explain
each decision in the relevant technical sections.

We then shared the resulting drafts with sub-
ject experts and incorporated the relevant
feedback. The subsequent results were also
discussed confidentially in a workshop with
budget experts from politics and academia. Na-
turally, the authors are solely responsible for
the content and conclusions of this study.

The use of existing studies and publications results in turn
from our goal of utilising the expertise of the stakeholders in

Further comments

The resulting financing needs are presented in
nominal terms, with a general inflation as-
sumption of 2% per annum from 2024. The
base year for the calculation is 2024. Accordin-
gly, we have adjusted the needs calculated for
or in earlier years for inflation up to 2024. As
consumer price inflation is not the only rele-
vant factor for our purposes, and to ensure a
consistent and comprehensible calculation, we
have used the GDP deflator from the German
government's 2024 spring forecast (BMWK &
BMF 2024). In some cases, this may lead to an
underestimation of actual needs, as constructi-
on costs in particular have risen faster than the
GDP deflator and infrastructure measures play
a major role in the identified financing needs.

In areas where the potential of investments
cannot otherwise be meaningfully exploited,
we report additional operating costs in addition
to the relevant investment needs. These inclu-
de, for example, staffing needs in education
and defence. Figure 4 shows the corresponding
breakdown of total financing needs. For 28 per-
cent of the needs it is not possible to make a
clear allocation, e.g. the financing needs for pu-
blic transport, which include both investment
and operating costs. For this figure, the net fi-
nancing needs identified in the area of decar-
bonisation have been broken down according
to the relative distribution of expenditure types
in the average of the two scenarios examined.

the respective issue areas as comprehensively as possible.
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Breakdown of additional financing needs by investment and
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Figure 4:

Overall, we have taken a cautious approach
and sought to avoid making strong political jud-
gements whenever possible. This can be seen,
for example, in the fact that in cases of doubt
we used the lowest estimates of financing need
to achieve a particular goal (see above), took
into account obstacles to implementation (e.g.
in the case of municipal roads) and only consi-
dered goals with broad political support (and
therefore did not take semiconductor producti-
on into account, for example). In line with this
approach, we also assume that existing legal

——0Operating costs

Mixed and/or clear
distinction not possible

Breakdown of additional public financing needs by investments and operating costs; source: own calculations

provisions on financing responsibilities will be
maintained, so that, for example, the expansi-
on of electricity grids, which is currently fi-
nanced entirely by the private sector, is not
considered (although there are current deba-
tes about a greater role for the state in this con-
text).

In certain cases, we address uncertainties by
calculating various scenarios, from which we
then determine a plausible approach for deter-
mining the total additional need.

6 Inthe case of economic resilience, we use the lower value for
financing need to calculate the total amount; in the area of de-
carbonisation, we use the mean value of the two scenarios

considered in order to take into account uncertainties regard-
ing the future development of emission prices.
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2. Results at a glance

As shown above, we calculate an additional
need for public financing of 782 billion euros
for the period up to and including 2030, spread
across twelve spending areas. The following is
a brief summary of the targets and results con-
sidered for each area respectively; a detailed
derivation of the results are available in the
technical sections of the original German versi-
on of this study.

Productivity and public services
Education

A total of at least 127 billion euros in additional
public financing will be needed by 2030 to
maintain  educational infrastructure and
expand it in line with legally agreed-upon tar-
gets and demographic necessities. The greatest
additional needs exist in the area of general
education schools: Here, 57.1 billion euros in
additional financing are needed to reduce the
investment backlog with respect to school buil-
dings, as well as at least 15.6 billion euros to co-
ver the additional teaching staff required to
maintain the current student-teacher ratio. In
addition, 9.0 billion euros will be required for
the further digitisation of schools, as well as 1.9
billion euros in investment and 8.2 billion euros
for additional staff to implement the legal entit-
lement to all-day childcare.

In the elementary sector, we consider the im-
plementation of the legally enshrined entitle-
ment to a nursery spot and the reduction of the
existing investment backlog. This will require
16.8 billion euros for the renovation and ex-
pansion of infrastructure and a further 13.6 bil-
lion euros for additional personnel. In the hig-
her education sector, an additional 5.1 billion
euros are needed for the renovation of univer-
sity buildings.

Decarbonisation

For the decarbonisation of the German econo-

In the low-price scenario, the price per ton is 124 euros in the
EU ETS and 88 euros in the BEHG/EU ETS-2 in 2030 (nominal).

my in line with legally agreed emission reducti-
on targets, we calculate a total public financing
need for the federal government of around 340
billion euros in the period from 2025 to 2030.
This corresponds to around 56.7 billion euros
or 1.3 percent of GDP per year. This does not
take into account the financing needs of the
railway system, which are included in the trans-
port section.

In line with the federal government's current
domestic climate financing strategy, we calcula-
te the additional public financing need as the
difference between the total financing need
and the expected revenue from the pricing of
greenhouse gas emissions. In our assessment,
we distinguish between a scenario with a mo-
derate and a sharp rise in emission prices.” We
base our estimates of revenues, compensation
needs and public subsidy requirements, as far
as possible and reasonable, on the develop-
ment of emissions prices.

The total financing need hardly varies in both
scenarios, as the lower funding needs and hig-
her compensation requirement roughly balan-
ce each other out in the high-price scenario.
The additional public financing needs for the fe-
deral government, on the other hand, differ
greatly between the scenarios. In the scenario
with a moderate increase in certificate prices,
this need is about 207 billion euros, while in the
scenario with sharp price rises, itis only 111 bil-
lion euros. This corresponds to an additional
annual financing need of 0.8 or 0.4 percent of
GDP respectively.

We were unable to comprehensively determine
the financing needs of the municipalities and
states for achieving the climate targets by 2030
within the scope of this study. For selected are-
as - energy-efficient refurbishment of public
buildings, heating networks and natural clima-
te protection - we have made an indicative esti-
mate of the additional financing required. The
additional need calculated for the period under

In the high-price scenario, these prices are 225 euros (EU ETS)
and 197 euros (BEHG/EU ETS-2).
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review amounts to 37.8 billion euros for the
municipalities and 10.8 billion euros for the
states. The financing needs for local public
transport are reported in the transport section.

Overall, this results in an additional public fi-
nancing need for decarbonisation of 159.6 to
255.6 billion euros across all levels of govern-
ment between 2025 and 2030. As the political
and regulatory conditions for the high-emissi-
ons-price scenario to materialise are not
currently in place, we use the average of the ad-
ditional needs from the two price scenarios at
the federal level. The total additional financing
need for decarbonisation thus amounts to
207.6 billion euros.

Digitisation

After examining the needs for (a) digitisation in
individual sectors, (b) digital industrial policy, (c)
the expansion of digital network infrastructure
and (d) the digitalisation of administration, we
do not see any separate additional public finan-
cing needs in the area of digitisation. There are
additional needs for digitisation in the areas of
education and health, but these are dealt with
in the respective sections. Additional funding is
likely to be required in the area of administrat-
ive digitisation; however, due to the lack of data
and the high relevance of non-financial
obstacles, no additional need could be quanti-
fied within the methodological framework of
this study. The roll-out of digital network infra-
structure is on track, so there is no need for ad-
ditional funding; the topic of digital industrial
policy remains politically controversial and is
therefore outside the scope of this study.

Research

In the area of public research and development
funding, an additional 9.9 billion euros is re-
quired in order to achieve the federal and state
governments' target of 3.5 percent of gross do-
mestic product being spent on research and
development. The calculation is based on the
assumption that the current ratio between
public and private research expenditure re-
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mains constant and that the average annual
growth in research expenditure from 2019 to
2023 continues.

Health

In the area of healthcare, we focus on the hos-
pital sector, as this is where (partial) state fund-
ing plays the largest role. Here we examine
four targets; for three of these, we identify a
need for additional funding totalling 40 billion
euros. Implementing a structural hospital re-
form as currently planned will require 25 billion
euros by 2030. Additional financing of at least
8.4 billion euros is needed to reduce part of the
existing investment backlog, as well as 7.1 bil-
lion euros to implement climate change meas-
ures in hospitals. The digitisation of the hos-
pital system has also been taken into account
but is not shown as a separate financing need
due to possible overlaps with the aforemen-
tioned measures.

Transport

At least an additional 166 billion euros will be
needed by 2030 to maintain and renew the ex-
isting transport infrastructure and to expand
services that are becoming increasingly import-
antin light of climate targets. Most of this addi-
tional funding is needed for rail infrastructure
(62 billion euros) and the need to maintain
road infrastructure (65 billion euros, excluding
state roads). A further 38 billion euros is re-
quired to finance local public transport, which
could be significantly higher depending on the
assumed expansion and pricing scenario.

Housing

For social housing construction, we calculate a
minimum additional need of 30.6 billion euros
to achieve the federal policy target of 100,000
new social housing units per year, based on the
assumption that the federal financing made
available until 2027 and a corresponding co-fin-
ancing share of 40 percent by the federal states
will continue to be made available in the follow-
ing years until 2030.
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Security
Internal security

We have calculated an additional financing
need of 22.8 billion euros for internal security.
This will strengthen disaster response and civil
protection by investing in infrastructure to
warn the population, protect the general public
with bunkers and similar shelters, build na-
tional reserves, digitise crisis management and
strengthen relevant authorities and institu-
tions. For security authorities such as the Fed-
eral Criminal Police Office, the Federal Police,
Customs and the Federal Office for the Protec-
tion of the Constitution, a comparison with his-
torical data has shown that an above-average
level of funding has already been set for the
coming years, even adjusted for purchasing
power, so we have not defined any additional
financing needs here. However, whether these
resources are sufficient for these authorities to
make an adequate contribution to internal se-
curity would need to be examined separately in
the course of an in-depth study.

Adaptation to climate change

There is an additional need for climate adapta-
tion measures totalling at least 38.0 billion
euros by 2030. This is the result of a needs as-
sessment conducted by the Conference of
State Environment Ministers in 2022, to which
the Federal Environment Ministry also refers in
the context of the recently adopted Climate Ad-
aptation Act.

Economic resilience

We consider targets and estimate additional
financing needs in three areas of economic re-
silience: in the supply of critical and strategic
raw materials; in securing adequate production
capacities for energy transition technologies
(especially batteries, electrolysers, solar panels,
wind turbines and heat pumps);, and in
strengthening production capacities in the
semiconductor sector. In total, these areas will
require additional financing of 15.1 to 19.8 bil-

lion euros, of which 1.6 to 6.2 billion euros will
be for raw materials and 13.5 billion euros for
production capacities for energy transition
technologies. We have not set any additional
financing needs for semiconductors, as signific-
ant funding has already been allocated in this
area and potential broadly agreed targets bey-
ond those already funded have yet to be identi-
fied.

Defence

We estimate the additional costs of securing
sufficient German defence capabilities at 103.1
billion euros by 2030. This figure is lower than
the 154.3 billion euros we calculated in a first
bottom-up estimate of defence needs. Since,
for methodological reasons, our bottom-up es-
timate covers the period up to 2035 and cannot
be neatly divided into the years before and
after 2030, we use the result of a meso-level es-
timate based primarily on discussions with
practitioners in the administration and their
methods. In both cases, the additional finan-
cing need is significantly higher than the 52 bil-
lion euros that would be necessary to meet
NATO's 2 percent target. However, as this tar-
get does not correspond to a clearly defined
capability profile for the Bundeswehr, the res-
ulting funding requirements are insufficiently
justified for our purposes, especially as they
are significantly lower than the requirements
resulting from our bottom-up analysis up to
2035.

Further aspects of external security

Intelligence services, diplomacy, humanitarian
aid, development cooperation and support for
strategic partner countries such as Ukraine all
make important contributions to Germany's
security. As there are many uncertainties in all
of these areas and in some cases political dis-
agreements regarding the optimal direction of
policy measures, we pursue a conservative top-
down approach for assessing the financing
needs for these further aspects of external se-
curity. This is based on the assumption that,
even without defining specific individual meas-



ures or targets, financial resources amounting
to at least the purchasing power-adjusted aver-
ages of the last three pre-pandemic years will
be required. On this basis, we derive an addi-
tional financing need of 21.7 billion euros. With
respect to Ukraine, we offer a qualitative dis-
cussion, but do not quantify additional finan-
cing needs due to the unpredictability of fur-
ther developments in this situation.

Limitations

As explained above, the aim of this study is to
determine the minimum requirements for
achieving widely accepted targets. In cases of
doubt, we have therefore always opted for the
lowest-cost approach or excluded potential line
items. The total figure is therefore a conservati-
ve estimate of additional financing needs and
does not claim to be exhaustive.

Politically controversial items such as the va-
rious aspects of support for Ukraine in its de-
fensive war, subsidies for domestic semicon-
ductor production, a stronger direct role of the

BACKGROUND PAPER

state in energy infrastructure, or further finan-
cial aid for housing construction are associated
with potentially high additional needs but were
not taken into account given the premises of
this study. For some of the items included, the
available research on which we base our work
is limited, such that the corresponding results
are only to be understood as initial assess-
ments and that further considerations could
possibly identify additional needs. This applies,
for example, to the area of internal and exten-
ded external security or to climate adaptation
measures.

This study also does not take an in-depth look
at the needs of municipal extra-budgets and
corporations, for example in the operation of
water and energy infrastructure. Here, too, the-
re is a high probability of very high additional
financing needs, although this is outside the di-
rect scope of this study. The additional finan-
cing needs at municipal level are therefore only
meaningful for the areas considered and do
not indicate a plausible maximum.
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3. Overview: Additional financing needs 2025-2030

Area Additional need (in billions of EUR)
Federal State Municipal
Education (127.2 billions euros)
School buildings (reducing investment backlog) 57.1
Teachers (constant student-teacher ratio) 15.5
School digitisation 9.0
All-day childcare (investments) 1.9
All-day childcare (personnel) 8.2
Legal daycare entitlements (investments) 8.4 8.4
Legal daycare entitlements (personnel) 6.8 6.8
University buildings (maintenance) 5.1
Decarbonisation (207.9 billion euros)

Add. financial need of the federal government* 159.0
Add. financial need of states and municipalities 10.8 37.8

Research (9.9 billion euros)

Public R&D funding 5.7 4.2
Health (40.4 billion euros)

Structural hospital reform 12.5 12.5

Closure of investment gaps 8.4

Climate change measures in hospitals 7.1

Transport (165.5 billion euros)

Rail 62.0
Road infrastructure (maintenance) 13.5 51.8
Public transport 38.2

Housing (30.6 billion euros)

Social housing construction | 21.9 ‘ 8.7 ‘

Internal security (22.8 billion euros)

Civil protection and disaster response | 2.3 ‘ 3.0 ‘ 17.5

Climate adaptation (38.0 billion euros)

Climate adaptation measures | ‘ 9.5 ‘ 28.5

Resilience (15.1-19.8 billion euros)

Energy transition technologies 13.5

Critical raw materials 1.6-6.2

Defence (103.1 billion euros)

Bundeswehr (procurement and running costs) 103.1

Further aspects of external security (21.7 billion euros)

Diplomacy and humanitarian aid 9.4

Development cooperation 12.4

Table 1: Additional public financing needs 2025-2030 by targets and measures, total differences due to roundinF effects. *In
contrast to the other areas considered, the additional financing need for decarbonisation at the federallevel is calculated
as the difference between total financing requirements and expected revenue from carbon pricing in two price scenarios.
For this reason, the need is shown as a collective item; a detailed breakdown can be found in Chapter Il of the original,
complete German version of the study. The average value of the two scenarios is included in the general overview.
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4. Comparison of the results with other studies

Recently, the Macroeconomic Policy Institute
(IMK) and the German Economic Institute (IW)
(Dullien et al. 2024, hereinafter also referred to
as "IMK and IW" or "IMK/IW") as well as the Fe-
deration of German Industries (BDI 2024) also
published estimates of public financing needs.
The key differences and similarities between
the various studies, including our own, are pre-
sented below.

The BDI estimates additional public financing
needs of 376 to 396 billion euros (BDI 2024),
while the IMK and IW estimate an additional
need of 596 billion euros (Dullien et al. 2024). At

Study

around 782 billion euros, the additional finan-
cing needs identified by us are higher than the
estimates of the other two studies.

A large part of the differences is due to variati-
ons in the scope of the respective studies. In
the areas covered by both us and the IMK/IW
(2024), the total additional financing needs esti-
mate from us is 569 billion euros, while the to-
tal need calculated by IMK and IW is 525 billion
euros. In the areas covered by both us and the
BDI (2024), our total additional needs amount
to 546 billion euros, while the BDI's total additi-
onal needs amount to 476 billion euros.

Dezernat Zukunft BDI IMK/IW

Area

Education v v v
Decarbonisation v v v
Digitisation v

Research v

Health v

Internal security v

Climate change adaptation 4 v

Municipal infrastructure

(Schools, daycare
centres, public
transport, local roads
and infrastructure for v

(general) fire and disaster

response calculated

separately)

Economic resilience v v
Transport v 4 v
Defence v
Housing v v v
Further aspects of external v
security
Table 2: Comparison of studies on public financing needs by areas covered; sources: BDI (2024), Dullien et al. (2024), own calcu-

lations
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We also take into account the areas of digitisa-
tion, research, health, internal security and de-
fence as well as further aspects of external se-
curity that are excluded from the BDI and
IMK/IW studies. In the fields that are only consi-
dered in our study, we have identified an addi-
tional financing need of 198 billion euros for
health and internal and external security.? Ta-
ble 2 shows the areas considered in each of the
studies.

Within the spending areas, some line items
from IMK/IW (2024) and BDI (2024) are also out-
side the scope of our study. In the IMK/IW stu-
dy, these are requirements for municipal infra-
structure beyond investments in municipal
roads, daycare centres, school buildings, fire
departments and public transport. Based on
the KfW Municipal Panel (2023), this amounts
to around 58 billion euros.’

The BDI study considers individual measures in
the areas of transport, decarbonisation, housi-
ng and resilience which we do not include.
According to the BDI, this results in a total need
of 54.3 billion euros (BDI 2024). These individu-
al items are broken down by sector in the follo-
wing tables. °

Further differences emerge from the fact that
our study takes into account the funding that
has already been allocated, leading to the cal-
culation of actual additional needs. Additional-
ly, our study focuses on specific targets that ex-
tend beyond the reduction of existing
investment backlogs. We identify targets that
are broadly accepted across all issue areas, and

Based on our methodology, we were unable to identify any
additional needs in the area of digitisation (exceptions: digit-
isation in education and healthcare, which are dealt with sep-
arately in the technical sections).

This figure is derived from Dullien et al.'s (2024) total for muni-
cipal investment of 177.2 billion euros, minus the investment
backlog according to the KfW Municipal Panel 2023 in fire ser-
vices, roads, public transport, nurseries and school buildings,
which we also address.

The 54.3 billion euros are made up of 18 billion euros for fed-
eral waterways and ports, 15 billion euros for charging and re-
fueling infrastructure, 3 billion euros for carbon-neutral fuels
and about 18.3 billion euros for housing construction beyond
social housing.

derive the individual needs on the basis of the-
se targets. In some cases, this approach leads
to a broader framework than in the other stu-
dies. In the education sector, for example, this
means that not only infrastructure but also
staffing needs are taken into account. For all
items, we show the pure additional financing
needs and take into account the financing that
is already conceivably available.

The different time horizons of the studies (ge-
nerally ten years for the BDI and IMK/IW, six
years to the end of 2030 in our study) play a
subordinate role, as only our study is based on
year-specific assumptions about requirements
and financing already allocated up to 2030.
There is no analogous breakdown in the other
two studies. In these studies, in many cases,
the requirements listed are purely backlog re-
quirements, which are assumed to be met over
ten years. We, in most cases, assume a reducti-
on until the end of 2030. The nominally diffe-
rent time periods therefore have a limited im-
pact on the overall figures. Consequently, we
consider the different time horizons to be a mi-
nor factor in the following comparison.'

In addition, there are some relevant diffe-
rences in the methodological approach to indi-
vidual financing needs. For the purposes of
classification, we outline here the deviations of
our need figures from the BDI and IMK/IW figu-
res in the fields covered by at least one of the
other studies. We explain all items in which our
figure deviates significantly (> 10 percent) from
at least one of the other studies.

One exception is the additional funding required for the main-
tenance of university buildings. Our estimate of funding needs
in this area is significantly lower than the estimates in IMK/IW
(2024) and BDI (2024) because we assume that the needs are
spread out to 2040, in line with the primary source, and only
consider six years from this period. In addition to this assump-
tion, our assumption regarding already allocated funds also
leads to lower additional needs (see below). We also assume a
reduction in the investment backlog in childcare infrastructure
by 2035, which we therefore only partially take into account.
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Education

Study
Measures Dezernat Zukunft BDI IMK/IW
Daycare (personnel) 13.6 / /
Daycare (investments) 16.8 12 () 13.1 ()
All-day childcare (personnel) 8.2 / /
All-day childcare (investments) 1.9 6.7 (+) 6.7 (+)
Teachers 15.5 / /
School buildings 57.1 47.4 (=)"? 52.0 (=)
University building
maintenance 5.1 34.7 (+) 34.7 (+)
Total 127.2 100.8 (-) 106.5 (-)

Comparison of education financing needs in billions of euros. Deviations from our study with +/- 10 % tolerance range in
brackets; sources: BDI (2024), Dullien et al. (2024), own calculations

In contrast to the BDI and IMK/IW studies, our
needs estimate for the education sector inclu-
des not only investment in infrastructure but
also the additional need for staff in daycare, all-
day childcare and schools. The consideration of
these needs results from the goal-oriented fo-
cus of our study, as in addition to the expansi-
on of the infrastructure, the recruitment of
qualified staff is of course of crucial importance
for the provision of an appropriate quality of
services.

For daycare investments, the BDI (2024) and
IMK/IW (2024) adopt the requirements identi-
fied in Raffer and Scheller (2023)." These exclu-
sively quantify the perceived investment back-
logs in the existing daycare infrastructure.
However, in order to ensure the legal entitle-
ment to a daycare spot, the number of availa-
ble spots must also be increased. We therefore
calculate the investment requirements on the
basis of calculations of the additional demand
for daycare places (Autor:innengruppe Kinder-
und Jugendhilfestatistik 2024) and the average
investment need per spot (according to Rau-
schenbach et al. 2017). We also assume that
the investment backlog will be reduced by 2035

All need figures are based on the KfW Municipal Panel. Devi-
ations result from the fact that IMK/IW and BDI refer to the
Municipal Panel 2023, while we work with the more recent
data from the Municipal Panel 2024. The discrepancy between
IMK/IW and BDI is due to the lack of inflation adjustment in
the BDI study. For these reasons, there are no significant
differences in content between the studies.

in parallel with the expansion of services.

In determining the investment required for the
expansion of all-day schools, all three studies
rely on the same primary source (Rauschen-
bach et al. 2021). We subtract the federal fun-
ding already available from the needs identi-
fied there, resulting in a lower additional need
in our study.

For the building infrastructure of universities,
the additional financing needs we have deter-
mined have the same basis as in IMK/IW (2024),
namely a study commissioned by the Standing
Conference of the Ministers of Education and
Cultural Affairs of the Lander (2023a). The
needs identified by the IMK and IW (2024) are
also used by the BDI (2024). In accordance with
the implementation proposal of the Confe-
rence of Education Ministers, we assume that
the investments will be realised by 2040. The
pro rata consideration of our study up to 2030
and the assumption of a continuation of the
previous investment line for construction mea-
sures at universities (Destatis 2023a, 2024b)
thus leads to a lower estimate of the financing
requirement.

The additional needs shown in the BDI and IMK/IW studies
differ only due to the inflation adjustment in Dullien et al.
(2024).
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Decarbonisation

Dz Dz

Study
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(low emission  (high emission (aveDrE 5 BDI IMK/IW
Measure price) price) &
Income from emissions trading -133.2 -231.0 -182.1 / /
Compensation / direct payments 34.8 69.0 51.9 / /
Municipal climate protection
management 6.0 6.0 6.0 / /
Renewable energies, adjustable
capacities, hydrogen, storage 100.0 86.7 95.3 / /
Decarbonisation of industry 17.4 13.6 15.5 26.8 /
Compensation measures (industry) 24.0 31.7 27.8 / /
Building renovation, change in heating
systems 119.0 95.2 107.1 113.4 /
Heating networks 21.8 22.6 22.2 15.4 /
Low-emission vehicles and fuels 4.6 4.6 4.6 3.0 /
Charging and refueling infrastructure 7.6 7.6 7.6 20.0 /
Agriculture, natural climate protection
and nature conservation 5.0 5.0 30 / /
Additional need 207.0 1111 159.0 | 65.1* 200.0

Comparison of total and additional financing needs for decarbonisation measures in billions of euros. *BDI: Additional
needs determined after deduction of the KTF (Climate and Transformation Fund) financing allocated for each individual item

The additional financing need of 200 billion eu-
ros calculated by IMK/IW is not directly compa-
rable with our estimate, as it includes expendi-
ture on local public transport, which we include
in the transport section. Moreover, since the
IMK/IW study does not quantify individual
items, but only shows the total additional finan-
cing need, it is difficult to make an overall com-
parison.

At 111.1 to 207.0 billion euros, the additional
financing need of the federal government that
we have calculated is significantly higher than
the additional need of 65.1 billion euros esti-
mated by the BDI. While we record the additio-
nal financing need in two scenarios as the diffe-
rence between the overall public financing
need and the expected revenue from carbon
pricing, the BDI derives the additional need at
the line item level as the difference between
the financing need and the financing allocated
to the Climate and Transformation Fund (KTF).
A relevant comparison is therefore only possi-
ble at the level of total need per individual item.

The BDI estimates the total funding need for
the decarbonisation of industry at 26.8 billion

euros. In contrast, we estimate the total fun-
ding need at between 13.6 and 17.4 billion eu-
ros, which is significantly lower than the BDI
estimate. The two studies are close in their esti-
mates of the financing needs for energy-effi-
cient building renovation. The BDI estimates
the total annual need at 18.9 billion euros, a to-
tal of 113.4 billion euros for the period 2025-
2030; our calculations result in a total financing
need of 95.2 to 119.0 billion euros.

In the road transport sector, our need estima-
tes are significantly lower than those of the BDI.
We estimate a funding need of 4.6 billion euros
by 2030 for low-emission vehicles and 7.6 billi-
on euros for charging and refuelling infrastruc-
ture. The BDI estimates the public financing re-
quirement for alternative charging
infrastructure at 20 billion euros and also sees
a requirement of 3 billion euros for the ramp-
up of electricity-based fuels.

A final key difference is the treatment of com-
pensation payments. While we estimate the in-
troduction of a compensation or direct repay-
ment amounting to 50 percent of the revenue
from the BEHG/EU ETS-2 against the backdrop



of rising carbon prices in both scenarios, this is
not taken into account in the BDI breakdown.
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The resulting difference is around 50 billion eu-
ros.

Transport

" Study b ezernat Zukunft BDI IMK/IW
easures

Federal long-distance roads 13.5 13.3(=)" 39 (+)

Municipal roads 51.8 / 42.3 (=)"

Public transport 38.2 64 (+) 28.5 ()

Train 62 63 (=) 59.5 (=)

Federal waterways and ports / 18 /

Total 167.0 158.3 () 169.3 (-)

Comparison of financing needs for transport in billions of euros. Deviations from our study with +/- 10 % tolerance range in
brackets; sources: BDI (2024), Dullien et al. (2024), own calculations' '

Our estimate of financing need for federal
long-distance roads is largely in line with that of
the BDI (2024). The IMK and the IW (2024), on
the other hand, calculate a much higher requi-
rement of 39 billion euros over ten years. This
is derived from data from the 2016-2030 main-
tenance requirements forecast (BMDV 2019),
from which the authors subtract the financing
that has been provided through the federal
budget since. Furthermore, their values are ad-
justed to the current price levels and also take
into account expansion measures that we do
not include. Instead of the older maintenance
requirement forecast, we base our funding
estimate on a current requirement report from
the Autobahn GmbH (Landmesser 2024). In line
with the maintenance requirements forecast,
we assume that the financing needs for free-
ways are roughly double the maintenance
needs for federal long-distance roads (BMDV
2019). This results in an additional financing
need of 13.5 billion euros until 2030.

For local public transport, our estimate relies
on a scenario-based calculation of the annual
subsidy requirement on behalf of the Federal
Ministry of Transport (Berschin et al. 2023),

We combine here the financing need for federal long-distance
roads and bridge modernisation which are listed separately in
BDI (2024).

Both need estimates are based on the KfW Municipal Panel.

while both the BDI and IMK/IW refer to a calcu-
lation of investment requirements by the Ger-
man Institute of Urban Affairs (Arndt & Schnei-
der 2023). IMK/IW consider only catch-up and
expansion needs, whereas the BDI study consi-
ders catch-up and replacement needs (i.e. com-
pared to IMK/IW, no expansion needs but re-
placement needs).

In contrast to the above-mentioned study, the
study on which our assessment is based takes
into account the existing financial flows, opera-
ting costs and revenues as well as possible im-
plementation restrictions and is used as a refe-
rence by both the Federal Ministry of Transport
and the Conference of State Transport Minis-
ters. We use this study as it is a more accurate
reflection of the real situation, particularly in
terms of the significant operating costs. At the
same time, it should be noted that this may
lead to an underestimation of investment
needs. It was not possible to draw on both stu-
dies as it was not possible to rule out overlaps
between the needs identified in each study,
which would have led to the risk of double
counting.

Deviations result from the fact that IMK/IW refer to the Muni-
cipal Panel 2023, while we work with the more up-to-date data
from the Municipal Panel 2024. Thus, there are no significant
substantive differences between the studies.
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Housing

Study
Measures Dezernat Zukunft BDI IMK/IW
Social housing construction 30.6 10 (-) 36.8 (+)
Independent housing construction / 18.3 /
Total 30.6 28.3(=2) 36.8 (+)

Comparison of financing needs in the housing sector in billions of euro. Deviations from our study with +/- 10 % tolerance
range in brackets; sources: BDI (2024), Dullien et al. (2024), own calculations

As in the IMK and IW study (2024), our determi-
nation of financing need for social housing is
based on a study by the Pestel Institute (2022)
with the aim of achieving 100,000 new social
housing units per year. We adjust the total
need determined by the Pestel Institute for in-
flation and deduct the federal and state finan-
cing already earmarked until 2027 (assuming
40% co-financing by the federal states) and
continue the funding estimate until 2030. In
our perception, IMK and IW calculate the finan-
cing need for a shorter period, but without de-
ducting the financing already allocated. The
overall lower estimate of financing need results
from the assumptions we have made regarding
the provision of financing by the federal and

Adaptation to climate change

Study

state governments.

The BDI's (2024) calculation of financing needs
for social housing is based on an extrapolation
of the federal financing for the years after 2027
(i.e. the additional need corresponds to the
need for a linear extrapolation of the current
federal financing). For further residential con-
struction, the BDI also expects existing finan-
cing to be maintained and the Climate-Friendly
New Construction (KFN) funding programme to
be increased due to the high outflow of finan-
cing. Due to the controversy surrounding va-
rious instruments and objectives in this field,
we have not listed a separate additional finan-
cing need here.

Dezernat Zukunft BDI IMK/IW
Measures
Climate change adaptation 38.0 / 13.2
Total 38.0 / 13.2 ()

Comparison of financing needs for climate adaptation in billions of euros. Deviations from the DZ study with +/- 10 %
tolerance range in brackets; sources: BDI (2024), Dullien et al. (2024), own calculations

In the area of climate adaptation, Dullien et al.
(2024) refer to Raffer and Scheller (2023). Their
estimated need of 13.2 billion euros is based
on the assumption that planned and necessary
investments in the area of climate adaptation
are in the same proportion to each other as in
the case of climate protection investments. We
use the calculations of the sub-working group

on financing need of the Conference of State
Environment Ministers (2022) as a benchmark,
which the Federal Ministry of Environment also
refers to in recent statements on the financing
need for the Climate Adaptation Act. We there-
fore expect an additional financing need of
38.0 billion euros.



Economic resilience
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Measures Dezernat Zukunft BDI IMK/IW
Green technologies 135 /
Critical raw materials, lower

limit 1.6 /
Critical raw materials, upper 6.2 20 bis 40 /
limit ) (collective items)
Semiconductors/ Qualitative plus 3.6 (for p
microelectronics consideration battery funding)
Chemicals/Pharmaceuticals / /
Armaments / /
Total 15.1 to 19.8 23.6t0 43.6 (+) /

Comparison of financing needs for economic resilience in billions of euros. Deviations from the DZ study with +/- 10 %
tolerance range in brackets; sources: BDI (2024), Dullien et al. (2024), own calculations

With regards to economic resilience, the BDI
estimates an additional financing need of 20 to
40 billion euros. This sum is shown as a collecti-
ve item and is not broken down into individual
areas of activity. The derivation is qualitative,
mentioning the semiconductor, raw materials,
green industry, chemicals/pharmaceuticals
and defence sectors. In addition, the study sets
aside 3.6 billion euros for battery funding,
which is reported under energy transition
needs but also contributes to resilience.

We considered raw materials, green industry
and semiconductor manufacturing and identi-

fied additional financing needs for the first two.
Our derivation is quantitative. We have derived
a range for raw materials using our own bot-
tom-up and top-down analyses. For green in-
dustries, we have determined public financing
needs for Germany on the basis of a detailed
total cost estimate (Roland Berger 2023) and its
translation into Europe-wide public financing
needs (Buck et al. 2023). Based on the KTF's
business plan, we have deducted 2.7 billion eu-
ros from the latter for battery funding and 600
million euros for the funding of production ca-
pacities for energy transition technologies in
the 2024 federal budget.
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5. Non-financial implementation hurdles

In addition to the problems posed by insuffi-
cient funding, non-financial hurdles also make
it difficult to achieve the defined goals. An eva-
luation of the expert discussions we conducted
up to April 24, 2024 on the topics of digital poli-
¢y, education, health, transport and housing
provides an approximate illustration of the
breadth and relative relevance of these imple-
mentation hurdles (see Figure 5). For this pur-

pose, mentions of non-financial implementati-
on hurdles were quantitatively recorded in the
expert discussions and summarised according
to hurdles and target areas. This evaluation is
based on a total of 33 expert discussions. This
basis does not allow for a complete or repre-
sentative analysis of non-financial implementa-
tion hurdles but does provide an indication of
their relative importance.

Non-financial implementation hurdles by issue area

Qualitative assessment

M Education m Digital
Federal division of powers
Shortage of skilled workers
Lack of targeted funding

Bureaucratic processes

Insufficient administrative capacities and
capabilities

Quialification of specialists
Long-term financial certainty

Unclear financing

Health ®Transport

M Housing

4 6 8

0 12 14 16 18 20

Number of mentions in expert interviews

Quialitative assessment of 33 expert interviews carried out in the area of productivity and public
services for illustrative purposes - non-representative.

Dezernat Zukunft

Institute for Macrofinance

Figure 5:

The implementation hurdles raised in the inter-
views varied considerably in terms of the fre-
qguency with which they were mentioned and
their distribution across different areas of ex-
penditure. Overall, the distribution of responsi-
bilities between federal, state and local govern-
ments, a lack of skilled workers and a lack of

Non-financial hurdles to implementation by spending area

targeted funding were the most frequently
mentioned. When broken down by area of ex-
penditure, non-financial barriers are particular-
ly prominent in digital policy and education. Be-
low, we briefly highlight each of the
implementation barriers in descending order
of importance.



5.1 Overview of hurdles to implementation

The division of powers between levels
of government is a particular obstacle
to implementation in the areas of
digital policy, education and health.
Conflicts of interest between the
federal and state governments, for
example in the co-financing of invest-
ments in the education sector, make it
difficult to provide financing and also
to use them efficiently. As a result, the
implementation  of  fundamental
reform processes is postponed, as
illustrated, for example, by the
protracted discussions on structural
hospital reform.

A current or impending shortage of
skilled workers was discussed as an
obstacle to implementation in all
spending areas. Across the issue areas,
demographic change and the associ-
ated decline in the working population
are contributing to this problem (Hell-
wagner et al. 2023). This trend is
further reinforced by field-specific
drivers: in both the healthcare and
education  sectors, the current
shortage of skilled workers is largely
the result of unattractive working
conditions and remuneration (Becka et
al. 2023; Standige Wissenschaftliche
Kommission der Kultusministerkonfe-
renz 2023; SVR Gesundheit 2024;
Weimann-Sandig & Kalicki 2024). In the
construction sector, on the other hand,
there is a threat of a future shortage of
skilled workers, particularly as a result
of a reduction in capacity due to the
recent slump in contracts (Destatis
2024c).

A lack of targeting of existing financing
poses problems particularly in the
fields of digital policy and education. In
education, for example, the standard
distribution of funds according to the
Kdnigstein key means that regions with
low tax revenues are underprivileged
and that local needs are not compre-
hensively accounted for. While inade-
quate targeting sometimes leaves
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needs unmet, it can also lead to an
inefficient use of resources elsewhere.
This was mentioned in the expert
discussions, e.g. for research funding in
the digital sector. The assessment of
such misallocations is currently limited
to anecdotal impressions, as there has
been little collection of relevant data.

Bureaucratic processes are an obstacle
to implementation in the cross-section
of the expert discussions on all
spending areas considered here. In
addition to generally lengthy planning
and approval procedures, the chal-
lenges mentioned include the overly
narrow earmarking of funding, for
example in the Digital Pact, and a
funding logic that is generally highly
conditional (see also Raffer & Scheller
2024). This volume of bureaucracy in
turn ties up scarce administrative capa-
cities.

Insufficient administrative capacities
and capabilities lead to long processing
times for applications, planning and
approval procedures across the
various spending areas. The current
KfW Municipal Panel confirms these
capacity bottlenecks: More than half of
the municipalities stated that invest-
ment projects were considerably
delayed or not carried out at all due to
a lack of administrative capacity (Raffer
& Scheller 2024). As a result, some of
the available funding was not used.
With regard to administrative skills, the
lack of digital skills was particularly
mentioned in the expert discussions.

Even beyond the administrative level,
the needs-oriented qualification of
specialists represents a hurdle to
implementation. These needs were
identified in the expert discussions for
digital skills and in the education sector
for vocational training and integration.
Apart from the amount of financing
provided, the annuality of the alloca-
tion of financing restricts projects due
to the lack of long-term funding
certainty. This applies, for example,
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with respect to the long implementa-
tion horizons in the expansion of trans-
port infrastructure or in housing
construction. Insufficient short-term
flexibility of financing was also menti-
oned in the digital sphere.

e Particularly in the digital sector, the
expert discussions also highlighted the
lack of clear financing options. The lack
of clarity and bundling of financing
opportunities in the spending area
creates hurdles in the realisation of
projects that are in fact eligible for
funding.

This (non-representative) overview of non-fi-
nancial obstacles to implementation shows
that, in addition to the provision of financing,
further implementation bottlenecks need to be
addressed. For example, the long-term provisi-
on of secure funding is an important prerequi-
site for ensuring sufficient technical and imple-

mentation capacities. We have taken these
obstacles into account as far as possible in the
detailed derivation of the individual require-
ments: For example, we have not included any
additional need for digitisation measures, alt-
hough these may exist, as significant structural
reforms in this area are essential for a targeted
use of funding - but their implementation can-
not be assumed with sufficient probability.

In other areas, such as infrastructure, it seems
plausible that the corresponding non-financial
obstacles can be overcome in parallel and part-
ly through the provision of financial resources.
The results underline that in order to imple-
ment a comprehensive modernisation pro-
gramme, the focus must not only be on provi-
ding sufficient financing, but also on enabling
implementation, for example through appro-
priate financing conditions, but also by strengt-
hening local administrations and implementati-
on capacities.
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