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01
Introduction

At a fundamental level, energy is defined as the ability to do work. Doing this work 
involves the transfer of one form of energy into another: for example, the chemical 
energy in hydrocarbons into the kinetic energy of a moving car. 

Electrification helps us do this in ways that are potentially both less damaging to the 
environment and more resilient to geopolitical and other tensions around resource use. 
It allows us not only to increasingly draw on cleaner energy resources such as wind and 
solar, but also to transport energy easily across geographies as well as types. Use of 
energy sources such as hydrocarbons – not just environmentally problematic, but also 
vulnerable to supply disruption – can then be concentrated on those remaining areas 
where they are not easily substitutable. Electrification, in summary, provides a key 
bridge between sustainability and more traditional investment drivers, to the potential 
benefits of populations, policymakers and investors. 

In 2025, the world invested USD3.3tn in energy systems according to the IEA 
(International Energy Agency) with around USD2.2tn flowing into clean energy 
categories.1 But what is also striking is that, again according to the IEA estimates, 
electricity system investment was USD1.5tn in 2025, almost 50% higher than 
investment in fossil fuel supply. In the emerging “electricity super cycle”, electricity 
demand and investment is growing faster than overall energy demand as end-users shift 
from direct fossil fuel combustion towards electrified alternatives, a trend we have 
discussed in previous reports. Europe provides a particularly striking illustration of this 
dynamic: here clean energy supply investment exceeds fossil fuel supply investment by 
a factor of 3.5 to 1.2

The process of electrification is ongoing and funding gaps remain. The IEA highlights 
that global grid investment needs to rise sharply towards parity with generation 
investment, to ensure power systems can absorb and integrate rapidly rising shares of 
renewables. In addition, the distribution of investment remains uneven. Africa, home to 
around 20% of the global population, receives only about 2% of clean energy 
investment. 

Nonetheless, there have already been fundamental shifts in the electricity supply mix. 
Renewables are projected to overtake coal as the largest source of global electricity 
generation by mid-2026.3 In China coal still accounts for roughly 60% of generation but 
low-carbon sources now provide close to one third of electricity, and virtually all net 
growth in electricity demand will be met by renewables, led by solar, wind and hydro.4

In the EU (European Union) wind and solar delivered 30% of electricity generation in 
2025, surpassing fossil fuels (29%) for the first time.5 In the US, progress has however 
been slower in the past years and more politically contingent: natural gas accounts for 
around 40% of generation, renewables 22%-23%, and nuclear close to 18%. 

Rapid growth in renewables capacity is likely to continue. The IEA expects that between 
2025 and 2030, installed renewable power capacity will double. By 2030, around half of 
global electricity generation is expected to come from renewables and nuclear 
combined, a level of low-carbon penetration that until recently was viewed as a long-
term aspiration rather than a near-term outcome.6

In the years to 2030, electricity demand is projected to grow roughly 2.5 times faster 
than total final energy demand, according to the IEA, due to electrification in industry, 
electric vehicles, buildings, space cooling and, increasingly, data centres. Global EV 
sales reached 26% of passenger vehicle sales in 2025, up from 21.7% in 20247 and 
recent geopolitical shocks and their effect on gas prices are now providing an additional 
tailwind, as discussed later in the report. 
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The energy transition is now being driven increasingly by hard economics rather than 
climate policy alone. Industry analysis indicates that solar PV paired with battery 
storage is already cost-competitive with coal and gas in several markets.8 In summary, 
clean power has already moved from a subsidised niche to mainstream investment 
logic.

Figure 1: Energy mix across the main developed economies

Source IEA, Deutsche Bank AG. Data as of April 2026.
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02
Electrification as a geopolitical strategy

Recent conflicts have reminded us of the intrinsic mismatch between fossil fuel 
dependence and energy security in an increasingly fragmented world. As a result, there 
has been considerable discussion of how energy policy will increasingly be shaped by 
strategic exposure to geography, supply routes, political risk and cost optimisation, 
complementing nation states’ environmentally-conscious decarbonisation objectives.

Fossil fuels differ from renewables in three geopolitically-relevant dimensions. First, as 
widely known, reserves are geographically concentrated. Second, consumption 
depends on physical transport via pipelines and shipping lanes. Third, as clearly shown 
by the Iran conflict, global supply is exposed to a limited number of critical chokepoints 
(e.g. the Strait of Hormuz). Some regions are more exposed to these chokepoints than 
others. According to the US Energy Information Administration and the International 
Energy Agency, oil and LNG shipments through the Strait of Hormuz in 2025 continued 
to be overwhelmingly directed toward Asian markets, with around 80% of crude oil 
flows and the vast majority of LNG destined for Asia.9

Expanding fossil supply does not eliminate this vulnerability: it merely shifts exposure 
across routes and suppliers, reducing but not removing chokepoint risk. 

In the discussions around energy policy, a distinction is increasingly being drawn 
between economies that are dependent on importing fossil fuels but are structurally 
electrifying (so-called electrostates) and those that remain reliant on the direct 
combustion of fuels (petrostates). 

An electrostate is defined by a rising share of total final energy consumption delivered 
as electricity rather than through direct combustion of fuels. In this sense, 
electrification converts energy from a traded geopolitical commodity into a 
domestically produced infrastructure service. China represents the clearest example of 
this model. China remains highly exposed to imported oil and gas but this exposure has 
reinforced, rather than weakened, its commitment to electrification and domestic 
clean-energy buildout. 

For electrostates, electrification involving renewables appears to be the most rational 
economic strategy, both in terms of cost competitiveness and economic resilience 
when hydrocarbons supplies are disrupted, at least in terms of price volatility.10 But 
while high renewables capacity may reduce volatility, it does not translate directly into 
lower costs of electricity: much will depend on how the country’s wholesale electricity 
market works, which vary widely across countries in their design and regulatory 
objectives, and these differences materially affect how renewables translate into costs. 
Unlike fossil fuels, which are priced globally, electricity prices are local and shaped by 
national market rules, grid constraints and institutional choices.

In liberalised systems, marginal pricing tends to lower average prices as renewable 
penetration rises but also increases volatility and compresses producer revenues during 
periods of high wind and solar output. This has led many countries to complement 
markets with contracts for difference, capacity mechanisms or regulated remuneration 
to sustain investment. More state-coordinated systems rely instead on long-term 
contracts or administered pricing, reducing volatility and financing costs, but often 
shifting risks onto public balance sheets and weakening real-time price signals.

As a result, high renewable penetration does not automatically imply lower electricity 
costs. Outcomes depend critically on market design, transmission infrastructure and 
how balancing and flexibility costs are allocated, making national wholesale markets a 
key determinant of the economic value of electrification. 
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These structural differences help explain why energy security gains from electrification 
are neither immediate nor linear – and why geopolitical shocks can also still produce 
short-term reversals. After the start of the Iran war, for example, several Asian 
economies increased coal usage as LNG prices surged and gas supplies tightened. 

In the energy transition, therefore, a desire for energy security is for the moment playing 
a larger role than the desire to reduce carbon emissions. But energy security gains from 
electrification are not automatic; they depend on infrastructure, system resilience, and 
the ability to mobilise capital at scale. This shifts attention from fuels to networks, and 
from markets to institutions. The energy transition is increasingly mediated by 
individual countries’ industrial policies, whether explicitly acknowledged or not.

Figure 2: The renewable levelized cost of energy decline 

Source: IRENA, Deutsche Bank AG. Data as of April 2026.

0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Weighted average LCOE (2024 USD/kWh) 

Bioenergy Geothermal Hydro

Offshore wind Onshore wind Solar photovoltaic

Solar thermal

https://www.deutschewealth.com/en/insights.html


In Europe, Middle East and Africa as well as in Asia Pacific this material is considered marketing material, but this is not the case in the US. No 
assurance can be given that any forecast or target can be achieved. Forecasts are based on assumptions, estimates, opinions and hypothetical 
models which may prove to be incorrect. Past performance is not indicative of future returns. Performance refers to a nominal value based on price 
gains/losses and does not take into account inflation. Inflation will have a negative impact on the purchasing power of this nominal monetary value. 
Depending on the current level of inflation, this may lead to a real loss in value, even if the nominal performance of the investment is positive. 
Investments come with risk. The value of an investment can fall as well as rise and you might not get back the amount originally invested at any 
point in time. Your capital may be at risk. This document was produced in June 2026. 7

1. Check accessibility in PowerPoint

Use the Accessibility Checker to locate and resolve these 
problems. Go to Review → Check Accessibility to open 
the checker, which will display a list of issues in the right-
hand pane along with suggestions for fixing them.

2 1

3

2. Reading Order

The reading order defines how screen readers navigate 
content, following a top-to-bottom and left-to-right 
sequence. 
Use the Accessibility Checker to find issues with the 
reading order. Ensure the slide title is read first by using 
the title placeholder. For manually added elements, 
adjust the order in the Selection or Reading Order Pane.

Review → Check Accessibility→ Reading order pane→
Should be Chronological

1
2

5. Alternative texts (Alt texts) 

Alternative texts describe visual elements like images 
or diagrams, allowing screen reader users to 
understand their meaning.
Accessibility Checker →missing Alt texts” → Right-
click the element, choose "Edit Alt Text," and add a 
detailed description (e.g., "The sales trend from 2020 to 
2023 with a peak in 2022 at EUR 100 billion"). Avoid 
vague descriptions like "image."

1
2

3. Avoid merging or splitting cells; instead, create simple 
tables where each cell has a single function. Consider 
alternate layouts to present information without merging 
cells. Avoid complex tables or those with merged/split 
cells, as they hinder navigation and clarity.

Use the Accessibility Checker to identify
“USE OF MERGED OR SPLIT CELLS”

4. Each slide must have a unique title to help screen 
reader users distinguish between slides. Duplicate titles 
like "Content Overview" on multiple slides can make 
navigation difficult.

Use the Accessibility Checker to identify duplicates and 
create clear, descriptive titles. “DUPLICATE SLIDE TITLE”

V. Imp: Setting Document Metadata for Accessibility

Before exporting, use PowerPoint's built-in Accessibility 
Checker (Review → Check Accessibility) to identify and 
fix all issues.
Additionally, ensure that you fill out the document 
metadata to make the file more informative and 
accessible. This includes adding a title, subject, author, 
company, keywords, and other relevant information.
FILE → INFO →PROPERTIES –>ADD INFO

1

2

2

1

IF THE TEXT IS IN 
THE DOTTED BOX, 

PLEASE FILL IT

Deep Blue
30|42|120

Dark Blue
22|24|78

Mid Blue 
0|105|177

Bright Blue
52|166|220

Light Blue 
205|235|252

Ice Blue 
236|244|252

Grey
237|241|247

Primary

Autumn Green
161|172|5

Turquoise
59|184|184

Petrol
36|119|141

Summer Green
37|166|45

Spring Green
201|221|3

Lucent Yellow
255|230|0

Sundown Orange
242|128|17

Accent

Light Violet
193|142|189

Rubine Red
212|6|93

Bright Red
231|0|29

Night Violet
69|32|97

Deutsche Bank

CHECKS

Template checks 

1. Identifier and publication type on 1st page 

2. DB logo + identifier + page bottom disclaimer + page 
numbers on every page

3. Appendix – Glossary

4. Appendix – Bibliography

5. Appendix – Historical performance (check source and 
headline dates)

6. Appendix – 4-page disclaimer

7. Editor/Gatekeeper E/G code (English and German) 

8. MRG code that is used for distributing publications in 
the US (English and Spanish)

9. Alignment (RHS and LHS text boxes and title) – WUF

10. Date on the first page and last page 

11. For regional versions, the publication type should not 
be translated (e.g., PERSPECTIVES Special remains the 
same in all regional versions)

12. In PowerPoint, always use the predefined slide 
templates provided by Deutsche Bank.

Text checks

1. Text size 9 and Text font style (DeutscheBank)

2. Author names

3. Date of publication (1st page, page bottom disclaimer, 
MRG code)

4. Spell check

5. Uniformity (see below)

6. Avoid double spaces

7. Avoid double full stops, commas, etc.

8. Paragraph gap space (4 pt, single)

9. Headlines and sub-headlines (wording aligns with 
content table)

10. Deep Blue shade for headlines / title (#1e2a78)

11. Check if Bibliography links are accurate

12. Referenced DB publication link (always use publication 
uploaded here Deutsche Bank) – deep blue (#1e2a78)

13. Avoid repetition of charts or bullets

14. Use a dash for bullet points (Deutsche Bank Standard)

UNIFORMITY
US should be used for United States (not U.S.)
Always use the currency codes (USD/EUR…)
Express currency values as follows -EUR23bn, USD42mn, 
CHF56tn (no spaces, use in glossary: billion, million and 
trillion)
Abbreviate as follows: 23bps(23 basis points only at first 
mention, due to space constraints)
Abbreviate as follows: 23ppts(23 percentage points only at 
first mention, due to space constraints)
banks–we instead of banks-we (use a dash, not a hyphen, to 
link two separate elements of a sentence)
Use %in tables and charts without a space (e.g. 44%)
Use a dash for ranges, e.g. 1982–1983, 25–35% but a 
hyphen to form adjectives (e.g. award-winning). Do not use 
hyphens in verbs such as: (to) write down / (to) sell off / (to) 
spin off
Use British English

Deutsche Bank
Chief Investment Office

CHART

1. Title alignment

2. Figure/Chart numbers

3. Font style used 
(DeutscheBank)

4. Colours used (align with 
DB branding)

5. Are the legends 
correct?

6. Date and source of 
charts

7. Y axis colour
(white/invisible) and x 
axis colour (grey) with 
major gridlines (outside) 
– translated x axis (for 
regional versions)

8. X and Y axis titles have 
correct units (e.g. USD 
mn)

9. Latest year should be 
visible

10. Alignment of chart 
boxes in presentation

11. For regional versions, 
translate the months

03
The expanding role of the state in energy systems

As energy systems shift from fuels to networks, the centre of gravity moves towards 
infrastructure, supply chains and system resilience. This has brought governments and 
public authorities back into a more active role – not as substitutes for markets, but as 
coordinators of systems characterised by long investment cycles, network effects and 
strategic dependencies.

Many major economies are now placing greater emphasis on nearshoring and 
friendshoring to strengthen the security of their electrification supply chains. This 
involves relocating or diversifying manufacturing and materials processing to regions 
either in close proximity or among trusted geopolitical partners. By reducing 
dependence on external suppliers, countries aim to minimise exposure to critical 
chokepoints, shipping disruptions and unpredictable policy shifts

Such adjustments, however, can reshape cost structures, since production closer to 
home may sacrifice some economies of scale. This trade-off requires active industrial 
policy interventions – for example, incentives and strategic partnerships – to balance 
resilience goals with cost competitiveness. Two constraints now define this phase of the 
energy transition. The first is physical and infrastructure based: grids, interconnectors 
and storage increasingly determine how much clean generation can be absorbed by the 
system. The second is industrial and resource based: electrification reduces exposure to 
imported fuels but increases reliance on a concentrated set of critical materials 
embedded in generation, storage and networks. Addressing these constraints has 
become a central objective of energy and industrial policy across major economies.

BloombergNEF estimates that USD15.8tn of global grid investment will be required 
between now and 2050 under its base-case energy transition scenario. The majority of 
this investment will be directed towards physical assets such as transmission lines, 
substations and distribution networks, amounting to an expansion of approximately 29 
million kilometres of grid infrastructure.11

Figure 3: Grids investments acceleration is needed to avoid bottlenecks.

Source IEA, Deutsche Bank AG. Data as of April 2026.
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However, the IEA notes that while spending on renewable generation has nearly 
doubled since 2010, global grid investment has remained broadly flat at around 
USD300bn per year. To meet climate and energy-security objectives, it reckons that 
grid investment must nearly double to more than USD600bn annually by 2030, with a 
strong emphasis on modernising and digitalising distribution networks.12

The urgency of this challenge remains underappreciated, even though 
underinvestment has already translated into tangible system bottlenecks. Globally, the 
IEA estimates that at least 3,000 GW of renewable projects – including around 1,500 
GW at advanced stages of development – are currently waiting in grid connection 
queues. This is equivalent to roughly five times the amount of solar and wind capacity 
added worldwide in 2022.13

Europe provides a clear illustration of the costs of this. Congestion-management costs
in Europe approached EUR9bn in 2024, while 72 TWh of predominantly renewable 
electricity was curtailed due to bottlenecks – roughly equivalent to Austria’s annual 
electricity consumption.14

Electrification in the US has different drivers. Historically, it has advanced unevenly and 
has often been driven by concentrated sources of demand rather than a unified national 
security imperative. This remains the case now: BloombergNEF estimates that more 
than 80% of new US power capacity added in 2025 – across solar, wind and storage –
was driven by corporate demand from data centres, particularly those linked to AI 
workloads. Rapidly rising expectations for data-centre electricity demand is placing 
increasing strain on local grids and transmission infrastructure and grid investment in 
the US has begun to respond, rising by 9.5% to USD115bn in 2025, but remains 
insufficient relative to system needs.15 As of end-2024, more than 10,300 projects 
representing approximately 1,400 GW of generation capacity and 890 GW of storage 
capacity were seeking grid interconnection in the United States.16

As electrification becomes infrastructure-led, it also becomes more materials-intensive. 
Clean energy technologies and electricity networks rely on large volumes of critical 
minerals – including copper, aluminium, lithium, cobalt and nickel – used across wind 
turbines, solar panels, batteries, power electronics and grids). Between 2023 and 2024, 
global demand for lithium rose by nearly 30%, while demand for nickel, cobalt and 
graphite increased by 6-8%. Under current policy trajectories, demand for critical 
minerals could double by 2030.17

Supply chains for critical minerals are geographically concentrated and, in several 
cases, dominated by a small number of countries. China hosts about 92% of global rare 
earth refining capacity and around 77% of cobalt refining, underscoring the new 
strategic exposure. 

Electrification can thus trade fuel dependence for other materials dependence: it cuts 
oil and gas imports but increases reliance on traded minerals embedded in energy 
infrastructure. This realisation has prompted a wave of US state intervention, using 
existing legislation, public funding for loans and grants and acquisition of stakes in rare 
earth miners and processors. Critical minerals are now viewed as strategic assets. 

Taken together, these pressures explain the expanding role of the state in 
electrification. Grid expansion, storage deployment and critical-material strategies are 
increasingly treated as matters of national interest rather than purely commercial 
decisions.18 Energy policy increasingly overlaps with industrial policy and how to gain 
economic advantage. Energy transition therefore becomes an important aspect of 
national strategic competition.
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04
The clean technology power struggle

Across many industrial metrics relevant to clean energy hardware – including 
manufacturing scale, cost, supply-chain integration and export capacity – China has 
established a position of relative strength, particularly in manufacturing-intensive 
segments. 

For example, according to the IEA, China controls more than 90% of global rare earths 
separation and refining output19 and 94% of the global production of sintered 
permanent magnets20 (essential for electric vehicle motors and wind turbines).

Solar illustrates several of the drivers behind China’s strong position. In 2024–25, China 
dominated global solar PV manufacturing capacity21 across the entire value chain, a 
position that has persisted into 2026, while employing around 2.4 million people in the 
solar manufacturing sector.22 A highly integrated solar industrial ecosystem spanning 
polysilicon, wafers, cells, modules, inverters and balance-of-plant equipment is 
supported by a large and fast-growing domestic market. Scale and coordination, rather 
than labour costs alone, have underpinned this outcome.23

China’s position in global battery manufacturing has shown similar dynamics. Over 
time, production scale, vertically-integrated supply chains and rapid learning rates have 
translated into lower costs. Lithium iron phosphate chemistries, suitable for 
mass-market vehicles and stationary storage, have gained particular traction and now 
account for a large share of domestic battery deployment, with further growth 
expected. These developments have supported China’s competitiveness across related 
EV, storage and grid-equipment value chains.
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Figure 5: Growth in EV Sales across the world and China’s share

Source: BloombergNEF, Deutsche Bank AG. Data as of April 2026.

Figure 6: Patent surge cements China’s clean tech dominance

Source: IRENA patent database, Deutsche Bank AG. Data as of April 2026.
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In the automotive sector, China’s rise to be a leading global exporter reflects 
improvements in product quality, cost competitiveness and supply-chain control, rather 
than a simple displacement of incumbent manufacturers. It remains subject however to 
trade policy, regulatory and consumer-preference constraints. 

The contrasting fortunes of China and European clean energy sectors partly reflects 
different financing and policy frameworks. China has relied more heavily on state 
balance sheets, policy-directed credit and industrial coordination to support scale-up, 
accepting periods of overcapacity and margin compression. Western clean tech has 
been more exposed to public capital markets, producing different risk-reward profiles 
rather than a simple divergence in technological capability. 

China’s strategy has however increased the country’s exposure to external trade 
frictions and to the economic costs associated with sustained overcapacity. In this 
sense, China’s approach reflects a deliberate trade-off between industrial positioning 
and financial efficiency.

China’s export successes are linked to a broader shift in China’s trade profile towards
knowledge-intensive services. According to World Trade Organization data, China has 
risen to become the world’s sixth-largest exporter of digitally-delivered services, up 
from 17th place in 2005. Overseas infrastructure projects linked to the Belt and Road 
Initiative typically extend beyond initial construction, with Chinese firms securing 
multi-year service agreements covering operations management, digital monitoring, 
maintenance and system upgrades. 

Patents and research indicators point to diverging innovation trajectories in clean 
energy technologies between China, the US and the rest of the world. Data from the 
World Intellectual Property Organization show that China accounted for approximately 
50% of global clean tech patent filings in 2025, up from roughly one third in 2014, while 
the United States accounted for a 12-13% share.24

In energy-related fields, China leads in a majority of high-impact research categories 
linked to photovoltaics, batteries and energy storage, while the US retains relative 
strengths in selected upstream research domains and system-level innovation.25 Other 
data on research and development intensity shows a similar divergence – China’s R&D 
growth appears to be closely aligned with manufacturing scale-up and applied 
deployment, while US R&D remains more concentrated in basic research and 
early-stage innovation.26

Chinese patent strength is even more pronounced at the intersection of clean 
technology and digital innovation. According to the European Commission Joint 
Research Centre, China now holds around 79% of global patents that combine green 
technologies with digital capabilities, with the United States holding 6% and the 
European Union 2%.27

For investors, the implication is that clean tech should be analysed as an integrated 
industrial system rather than as a set of standalone technologies. China currently 
exhibits coherence and scale in manufacturing-led segments, particularly in hardware 
and supply chains. However, this model carries its own risks, including capital intensity, 
trade exposure and margin volatility. Ultimately, the competitiveness of clean electricity 
may now be determined less by technology cost curves and more by transmission 
build-out, system flexibility and planning speed across regions, as noted by the IEA. 

In summary, evidence suggests a growing segmentation of technological leadership, 
with China advancing rapidly in applied manufacturing, process optimisation and 
deployment-oriented innovation, while frontier research, system integration and 
software-enabled optimisation remain more evenly distributed across advanced 
economies.
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It’s not all about AI 

According to the IEA, global data-centre electricity consumption in 2025 is estimated at 
around 480–500 TWh, up from roughly 460 TWh in 2024, equivalent to just under 2% of 
global electricity demand, with growth driven primarily by AI-related workloads.28 

Under scenarios involving rapid AI adoption, the IEA reckons that this figure could more 
than double to approximately 945 TWh by 2030, or just under 3% of total global 
electricity consumption, roughly comparable to Japan’s current annual power use. 

However, growth is highly concentrated in regions hosting clusters of hyperscale data 
centres. In the United States, data centres already account for around 5% of electricity 
demand, with some projections suggesting this could exceed 10% by 2030 as AI and 
cloud infrastructure scale.29 In Europe and China, data centres currently account for 
roughly 2% of total electricity consumption, with demand from the sector expected to 
more than double by 2030.30

Structural electrification also looks likely to give a much bigger boost to electricity 
demand than AI. Even under high-growth AI scenarios, the IEA estimates that data 
centres, including AI workloads, will account for only around 10% of global electricity 
demand growth by 2030, with the remaining 90% of growth driven by structural 
electrification across transport, heating, industry, buildings and space cooling.31 Electric 
vehicles displacing internal combustion engines, heat pumps replacing fossil-fuel 
boilers, rising cooling demand linked to climate change, and deeper electrification of 
industrial processes remain the dominant drivers of electricity demand growth. 
Projections of necessary energy-system investment in the context of climate change 
targets, for example by the European Commission,32 also make it clear that major 
investment will be needed, well beyond what will be required by AI alone.

Figure 7: Increasing electricity demand for AI data centres 

Source: BloombergNEF, Deutsche Bank AG. Data as of April 2026.
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Figure 8: EU’s investment needs under the central decarbonization 
scenario 

Source: EU Climate Law impact assessment, Deutsche Bank AG. Data as of April 2026.

Average infrastructure age is another driver of investment. Across Europe, a large share 
of transmission and distribution networks are 40-55 years old, increasingly ill-suited to 
handle higher loads, bidirectional power flows and variable renewable generation.33

In the United States, much of the electricity grid was built 50-75 years ago, with nearly 
70% of power transformers over 25 years old, increasing the risk of congestion and 
cascading failures even without additional demand from AI or electric vehicles.34

Required investment levels will be large across most economies. Deloitte estimates 
that the US power sector will require up to USD1.4tn of capital investment between 
2025 and 2030, equivalent to more than USD230bn per year, with similarly elevated 
spending levels likely to persist through subsequent decades.35 While data-centre 
expansion will act as an additional accelerator, the underlying investment need is driven 
primarily by grid modernisation, renewable integration, storage deployment, resilience 
measures and broad-based electrification of transport, buildings and industry.

In China, electrification-related investment is larger still in absolute terms. In 2025, 
China remained the largest global clean-energy investor, building on more than 
USD625bn in clean energy investments in 2024, accounting for nearly one third of 
global clean-energy investment.36 Alongside generation, network investment is rising 
rapidly, with spending on transmission and distribution infrastructure reaching around 
USD88bn in 2025 as grids are reinforced to accommodate renewables, rising cooling 
demand and increasingly electrified industry. At the same time, China continued to 
scale energy storage at unprecedented speed. In 2025 alone, China commissioned 
around 66 GW / 190 GWh of new battery storage capacity, accounting for roughly 60% 
of global additions37 – well above the combined deployments of the United States and
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Europe – underscoring a strategic focus on system flexibility rather than generation 
alone.

Overall, AI is likely to play a smaller role than the structural electrification of the 
economy. However, its development and deployment may in reality play two roles in the 
electrification and infrastructure story: as a concentrated and locally disruptive load
that can strain grids where deployment outpaces infrastructure investment, but also as 
a narrative catalyst that has refocused attention on electricity as a binding constraint 
for economic and digital growth.  

This distinction could matter for capital allocation. Assets and companies involved in 
meeting higher AI-related electricity demand may benefit in the near term, but the 
more durable opportunity lies in enabling the broader electrification of economies: grid 
reinforcement, transformers, high-voltage cables, substations, storage, EV 
infrastructure, heat pumps and building electrification solutions.  

In short, AI represents a cyclical overlay on a secular electrification trend, not the 
secular trend itself, and investment strategies that conflate the two-risk misallocating 
capital. 

06
Clean technologies, where are we?

Clean technologies have moved decisively from the periphery of the energy system to 
its core. This has not been due to any single breakthrough, but the simultaneous 
maturation of multiple technologies across generation, storage, networks and end-use 
electrification. The results of this (falling costs, manufacturing scale and policy 
alignment) have made clean energy a system-level economic and industrial strategy. 
China’s latest Five-Year Plan (2026-2030) reflects this shift most clearly, embedding 
clean technologies within a broader framework of energy security, industrial 
competitiveness and infrastructure expansion.

Renewable power generation costs: Over the past decade, the average cost of solar 
photovoltaic (PV) electricity has fallen by around 90%, reaching roughly USD0.04/kWh, 
while onshore wind costs have declined by nearly two-thirds to approximately 
USD0.033/kWh. These cost reductions reflect both technological learning and 
industrial scale. Improvements such as high-efficiency N-type silicon cells, bifacial 
panels and larger, more sophisticated wind turbines have steadily raised output per unit 
of installed capacity. At the same time, manufacturing scale – particularly in China – has 
driven down component costs across the supply chain. 

The result is that clean power is increasingly price-competitive. The most recent global 
assessment by IRENA shows that more than 90% of newly commissioned renewable 
projects deliver electricity at a lower cost than the cheapest new fossil-fuel alternatives 
on a levelised cost basis (i.e. combining building and operational costs, over the lifetime 
of the asset).38

Despite this, there are doubts about financial viability of some renewables projects. 
Offshore wind, in particular, has been affected by rising interest rates, supply-chain 
bottlenecks and construction inflation, leading to cancelled tenders and project delays 
in parts of Europe and North America. However, these headwinds appear cyclical rather 
than structural. Continued innovation – larger turbines, floating foundations and 
standardised designs – may restore momentum as financing conditions normalise. 

Energy storage costs: As variable renewables scale, energy storage has moved from a 
supporting role to a central system enabler. Battery technology has advanced rapidly, 
driven by a decade of investment linked primarily to electric vehicles. By 2025, the 
global average lithium-ion battery pack price had declined to around USD 108/kWh, 
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down from roughly USD 115/kWh in 2024,39 with EV battery packs averaging about 
USD 99/kWh, remaining below the USD 100/kWh threshold.40 Chinese manufacturers 
maintained a clear cost advantage, with average battery pack prices of around 
USD 84/kWh, materially lower than those observed in Europe and North America.41

These declines have fundamentally altered the economics of stationary energy storage. 
By 2026, the global benchmark levelised cost of a four-hour grid battery project had 
fallen to approximately USD78/MWh, well below the cost of new gas peaker plants (i.e. 
ones that operate at times of peak electricity demand), which typically exceed 
USD100/MWh. Solar-plus-storage hybrid projects now deliver electricity at around 
USD57/MWh, undercutting both coal and gas in most markets. BloombergNEF
forecasts LCOE reductions of around 25% for battery storage by 2035. Deployment has 
accelerated accordingly with, for example, 87GW of new solar-plus-storage capacity in 
2025.42 Batteries now play multiple roles: smoothing daily solar cycles, meeting peak 
demand, providing frequency regulation and reducing reliance on fossil-fuel backup. 

Beyond such short-duration storage, long-duration energy storage (LDES) is emerging 
to address multi-day variability. In 2025, global LDES deployment reached 2.0GW/9.6 
GWh, largely concentrated in China, bringing cumulative capacity to 5.1 GW. New 
deployment is expected to nearly quadruple in 2026. While still small relative to total 
power demand, LDES technologies are increasingly viewed as critical to enabling very 
high renewables penetration over the long term.

As LDES emerges to address multi-day variability, battery R&D is also focusing on 
materials innovation to reduce reliance on supply-constrained inputs. One approach is 
to substitute scarce, geopolitically concentrated metals with abundant alternatives: 
lithium iron phosphate (LFP) batteries now constitute almost half of new EV battery 
capacity, eliminating cobalt and nickel. Similarly, prototype sodium-ion cells – using 
sodium, which is over a thousand times more abundant than lithium – are being piloted 
for stationary storage despite lower energy density. Meanwhile, advanced recycling can 
recover ~90% of critical metals from spent cells, gradually expanding secondary supply 
and easing future constraints.

Grid flexibility: So-called grid-enhancing technologies – such as dynamic line rating, 
advanced power-flow control devices and topology optimisation software – can 
increase the capacity of existing lines by 20-30% at relatively low cost.43 Globally, 
dynamic line rating alone could unlock over 160 GW of additional transfer capacity by 
adjusting operating limits in real time based on weather and load conditions.44

Regulatory innovation on grids may proves equally important. Conditional or non-firm 
grid connections could unlock an estimated 750–900GW of stalled renewable projects 
by allowing faster interconnection with occasional curtailment during congestionxiiv. 
These approaches shift grid planning away from worst-case assumptions toward 
probabilistic, system-optimised operation. 

China again illustrates the scale of ambition required. Its state grid operator plans to 
invest RMB 4 trillion (over USD550bn) during 2026-2030, a 40% increase on the 
previous five years. This includes the construction of 15 new ultra-high-voltage 
transmission lines by 2030.

Transport electrification: Global electric car sales exceeded 17 million in 2024, up 25% 
year-on-year and accounting for more than one in five new cars sold; in 2025, sales are 
expected to rise to around 18–19 million units - roughly one in four new cars globally—
driven by China, where EV sales are projected to exceed 12 million units, compared with 
around 1.7 million in the US.45 Battery cost declines have narrowed or eliminated price 
gaps while expanding model choice and driving ranges. Attention is now shifting to 
heavy-duty vehicles, logistics fleets and deeper grid integration through smart charging 
and vehicle-to-grid services. 
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Electrification of heating and industrial processes. Many areas here have long been 
considered difficult to decarbonise, but technology is making it easier. The global 
heat-pump market reached around USD50–55bn in 2024 and remained at a similar 
scale in 2025,46 following sustained average annual growth of more than 5% since the 
mid-2010s. China continues to lead in installation volumes, while the United States 
remains the largest market by value. Modern heat pumps deliver three to five times 
more heat per unit of electricity than gas boilers deliver per unit of fuel, making them 
economically attractive over their lifetime. But economic and institutional barriers
remain, with energy market structures often meaning that electricity prices are 
structurally higher than gas prices, requiring policy reform. 

Industrial electrification presents additional challenges. Existing technologies can 
address most low- and medium-temperature heat demand, but high-temperature 
processes require emerging solutions, including advanced electric boilers, hydrogen or 
nuclear-derived heat. Nevertheless, innovation is accelerating, positioning industrial 
heat as a major long-term growth area for clean technologies.

Hydrogen: Progress has been slower than early expectations. Global hydrogen demand 
of around 100mn tonnes in 2024 was also almost entirely met by fossil fuel-based 
supply. Production of green hydrogen (produced by electrolysis using renewable 
energy) and blue hydrogen (using natural gas, but with carbon capture) increased by 
around 10% in 2024, but deployment remains modest. While electrolyser-based 
hydrogen capacity expanded rapidly in 2024, growth started from a very low base, and 
overall deployment remains modest despite rising investment going into 2025.47

Green hydrogen remains expensive, meaning that government encouragement (e.g. the 
EU requirement that 42% of industrial hydrogen consumption be renewable by 2030) 
may initially not gain traction. Over time, falling electrolyser costs and policy support 
may unlock broader adoption. China accounting for 65% of installed electrolyser 
capacity and nearly 60% of manufacturing output: its Chinese alkaline electrolysers cost 
roughly USD 600–1,200 per kW, around one-third of prices elsewhere. 

For now, hydrogen may be best viewed as a targeted complement to direct 
electrification, best suited to long-duration storage, high-temperature industry and 
long-haul transport.

Nuclear power: This continues to offer the prospect of reliable, zero-carbon electricity 
and supplies roughly 18% of US electricity and 25% of Europe’s.48 However, expansion 
has slowed in western markets due to high costs and long construction timelines. China 
again presents a contrast: 61 reactors were operating and 39 were under construction 
as of early 2026. Standardisation and scale have dramatically reduced construction 
costs and timelines, with some projects completed in under seven years. By 2030, China 
is expected to overtake the United States as the world’s largest nuclear power 
producer.

Small modular reactors (SMRs) may represent the next phase. SMRs enable 
factory-based construction and new applications, including industrial cogeneration. 
Fusion research also appears to be advancing although commercial fusion remains 
distant.
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07
Conclusion

The advantages of electrification – bridging both economic resilience and sustainability 
– mean that it is now a focus for energy and economic transition. In this new age of 
electricity, high levels of investment have already profoundly changed its supply and 
distribution mix: the evolution of clean power from a subsidised niche to a mainstream 
investment essential is only one example of this. 

Recent developments around the Strait of Hormuz have underlined the importance of 
electrification as a geopolitical strategy. The expanding role of the state in energy 
systems – to coordinate systems with long investment cycles, network effects and 
strategic dependencies – predates such concerns. Studying the reasons behind China’s 
position of strength illustrates the importance of different financing and policy 
frameworks, inter alia. 

Structural electrification likely to give a much bigger boost to electricity demand than 
does AI and will require major investment. Clean technologies now lie at the core of the 
energy system but are still dependent on old calculations: power generation and energy 
storage costs, the availability of long duration storage, grid flexibility and so on. Not all 
new technologies will necessarily deliver. 

Electrification is a process that has much further to run and brings in many other issues, 
not just decarbonisation and energy security. In our next publication, Investing in 
electrification, we discuss how to categorize these and identify specific themes, 
strategies and risks. 
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Glossary

Battery Energy Storage Systems (BESS) store electricity in rechargeable batteries and release it when 
needed. They convert electrical energy into chemical energy during charging and back into electricity during 
discharge, helping balance supply and demand, stabilize power grids, and integrate intermittent renewable 
energy such as solar and wind. 

Blue hydrogen is hydrogen produced from natural gas with the associated carbon dioxide captured and 
stored rather than released into the atmosphere.

Carbon capture is the process of capturing carbon dioxide emissions from industrial activity or fuel use so 
that they can be stored or reused rather than released into the atmosphere.

Chokepoints are narrow transport routes or strategic passages through which large volumes of energy 
supplies move, making them vulnerable to disruption.

Critical minerals are minerals such as lithium, cobalt, nickel and rare earths that are essential for clean-
energy technologies and other strategic industries.

Critical raw materials (CRMs) are raw materials considered economically important and at risk of supply 
disruption, making them strategically significant for industry and energy systems.

Data centres are facilities that house computing and data-storage equipment and consume large amounts of 
electricity to power servers and cooling systems.

Decarbonisation is the process of reducing carbon dioxide emissions across energy use, industry and the 
broader economy.

Energy Information Administration (EIA) is the statistical and analytical arm of the U.S. Department of 
Energy, responsible for collecting, analyzing and publishing data on energy production, consumption and 
markets. 

Global battery manufacturing refers to the worldwide production of batteries, especially lithium-ion 
batteries used in electric vehicles, storage projects and other clean-energy applications.

Green hydrogen is hydrogen produced by electrolysis using electricity from renewable sources, resulting in 
very low associated carbon emissions.

Hydrogen is a chemical element that can be used as an energy carrier, particularly in industry, long-duration 
storage and transport.

The International Energy Agency (IEA) is an intergovernmental organisation that analyses energy markets, 
policies and technologies.

Integrated industrial system refers to a closely connected production ecosystem in which manufacturing, 
supply chains, technology development and deployment reinforce each other.

International Renewable Energy Agency (IRENA) an intergovernmental body focused on renewable-energy 
deployment and policy.

Lithium-ion battery pack is a battery system made up of multiple lithium-ion cells and associated control 
components, commonly used in electric vehicles and energy storage.

Long-duration energy storage (LDES) is energy storage designed to discharge power over longer periods, 
often many hours or days, to manage prolonged variability in electricity supply and demand.

Liquefied Natural Gas (LNG) is natural gas that has been cooled to a liquid state for ease of storage and 
transport, particularly over long distances by ship.

Solar-plus-storage refers to energy projects that combine solar generation with battery or other storage so 
that electricity can be delivered more flexibly over time.

State intervention refers to direct government action in the economy through funding, regulation, ownership 
or strategic policy measures.

Topology optimisation software is software that improves the configuration and routing of electricity flows 
across a grid to make better use of existing infrastructure.

Transmission infrastructure refers to the high-voltage networks and associated equipment used to transport 
electricity over long distances.

Ultra-high-voltage transmission lines are very high-capacity power lines designed to move large volumes of 
electricity efficiently across long distances.

Vehicle-to-grid services are systems that allow electric vehicles to send electricity back to the grid or 
provide balancing services when connected.

World Trade Organization (WTO) is the  international organization that sets and enforces the rules governing 
global trade between nations..
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In Europe, Middle East and Africa as well as in Asia Pacific this material is considered marketing material, but this is not the case in the US. No 
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2. Reading Order

The reading order defines how screen readers navigate 
content, following a top-to-bottom and left-to-right 
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Use the Accessibility Checker to find issues with the 
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5. Alternative texts (Alt texts) 
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1. Check accessibility in PowerPoint

Use the Accessibility Checker to locate and resolve these 
problems. Go to Review → Check Accessibility to open 
the checker, which will display a list of issues in the right-
hand pane along with suggestions for fixing them.

2 1

3

2. Reading Order

The reading order defines how screen readers navigate 
content, following a top-to-bottom and left-to-right 
sequence. 
Use the Accessibility Checker to find issues with the 
reading order. Ensure the slide title is read first by using 
the title placeholder. For manually added elements, 
adjust the order in the Selection or Reading Order Pane.

Review → Check Accessibility→ Reading order pane→
Should be Chronological

1
2

5. Alternative texts (Alt texts) 

Alternative texts describe visual elements like images 
or diagrams, allowing screen reader users to 
understand their meaning.
Accessibility Checker →missing Alt texts” → Right-
click the element, choose "Edit Alt Text," and add a 
detailed description (e.g., "The sales trend from 2020 to 
2023 with a peak in 2022 at EUR 100 billion"). Avoid 
vague descriptions like "image."

1
2

3. Avoid merging or splitting cells; instead, create simple 
tables where each cell has a single function. Consider 
alternate layouts to present information without merging 
cells. Avoid complex tables or those with merged/split 
cells, as they hinder navigation and clarity.

Use the Accessibility Checker to identify
“USE OF MERGED OR SPLIT CELLS”

4. Each slide must have a unique title to help screen 
reader users distinguish between slides. Duplicate titles 
like "Content Overview" on multiple slides can make 
navigation difficult.

Use the Accessibility Checker to identify duplicates and 
create clear, descriptive titles. “DUPLICATE SLIDE TITLE”

V. Imp: Setting Document Metadata for Accessibility

Before exporting, use PowerPoint's built-in Accessibility 
Checker (Review → Check Accessibility) to identify and 
fix all issues.
Additionally, ensure that you fill out the document 
metadata to make the file more informative and 
accessible. This includes adding a title, subject, author, 
company, keywords, and other relevant information.
FILE → INFO →PROPERTIES –>ADD INFO
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1. Check accessibility in PowerPoint

Use the Accessibility Checker to locate and resolve these 
problems. Go to Review → Check Accessibility to open 
the checker, which will display a list of issues in the right-
hand pane along with suggestions for fixing them.

2 1

3

2. Reading Order

The reading order defines how screen readers navigate 
content, following a top-to-bottom and left-to-right 
sequence. 
Use the Accessibility Checker to find issues with the 
reading order. Ensure the slide title is read first by using 
the title placeholder. For manually added elements, 
adjust the order in the Selection or Reading Order Pane.

Review → Check Accessibility→ Reading order pane→
Should be Chronological

1
2

5. Alternative texts (Alt texts) 

Alternative texts describe visual elements like images 
or diagrams, allowing screen reader users to 
understand their meaning.
Accessibility Checker →missing Alt texts” → Right-
click the element, choose "Edit Alt Text," and add a 
detailed description (e.g., "The sales trend from 2020 to 
2023 with a peak in 2022 at EUR 100 billion"). Avoid 
vague descriptions like "image."

1
2

3. Avoid merging or splitting cells; instead, create simple 
tables where each cell has a single function. Consider 
alternate layouts to present information without merging 
cells. Avoid complex tables or those with merged/split 
cells, as they hinder navigation and clarity.

Use the Accessibility Checker to identify
“USE OF MERGED OR SPLIT CELLS”

4. Each slide must have a unique title to help screen 
reader users distinguish between slides. Duplicate titles 
like "Content Overview" on multiple slides can make 
navigation difficult.

Use the Accessibility Checker to identify duplicates and 
create clear, descriptive titles. “DUPLICATE SLIDE TITLE”

V. Imp: Setting Document Metadata for Accessibility

Before exporting, use PowerPoint's built-in Accessibility 
Checker (Review → Check Accessibility) to identify and 
fix all issues.
Additionally, ensure that you fill out the document 
metadata to make the file more informative and 
accessible. This includes adding a title, subject, author, 
company, keywords, and other relevant information.
FILE → INFO →PROPERTIES –>ADD INFO
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General
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a transaction, or to provide any investment service or investment advice, or to provide any research, 
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or warranty of any kind, express, implied or statutory, is made by Deutsche Bank regarding any statement or 
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1. Check accessibility in PowerPoint

Use the Accessibility Checker to locate and resolve these 
problems. Go to Review → Check Accessibility to open 
the checker, which will display a list of issues in the right-
hand pane along with suggestions for fixing them.
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2. Reading Order

The reading order defines how screen readers navigate 
content, following a top-to-bottom and left-to-right 
sequence. 
Use the Accessibility Checker to find issues with the 
reading order. Ensure the slide title is read first by using 
the title placeholder. For manually added elements, 
adjust the order in the Selection or Reading Order Pane.

Review → Check Accessibility→ Reading order pane→
Should be Chronological

1
2

5. Alternative texts (Alt texts) 

Alternative texts describe visual elements like images 
or diagrams, allowing screen reader users to 
understand their meaning.
Accessibility Checker →missing Alt texts” → Right-
click the element, choose "Edit Alt Text," and add a 
detailed description (e.g., "The sales trend from 2020 to 
2023 with a peak in 2022 at EUR 100 billion"). Avoid 
vague descriptions like "image."

1
2

3. Avoid merging or splitting cells; instead, create simple 
tables where each cell has a single function. Consider 
alternate layouts to present information without merging 
cells. Avoid complex tables or those with merged/split 
cells, as they hinder navigation and clarity.

Use the Accessibility Checker to identify
“USE OF MERGED OR SPLIT CELLS”

4. Each slide must have a unique title to help screen 
reader users distinguish between slides. Duplicate titles 
like "Content Overview" on multiple slides can make 
navigation difficult.

Use the Accessibility Checker to identify duplicates and 
create clear, descriptive titles. “DUPLICATE SLIDE TITLE”

V. Imp: Setting Document Metadata for Accessibility

Before exporting, use PowerPoint's built-in Accessibility 
Checker (Review → Check Accessibility) to identify and 
fix all issues.
Additionally, ensure that you fill out the document 
metadata to make the file more informative and 
accessible. This includes adding a title, subject, author, 
company, keywords, and other relevant information.
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contained herein shall constitute any representation, warranty, or prediction as to future performance. 
Further information is available upon request.

Deutsche Bank AG is a stock corporation (“Aktiengesellschaft”) incorporated under the laws of the Federal 
Republic of Germany with its head office in Frankfurt am Main. It is registered with the district court 
(“Amtsgericht”) in Frankfurt am Main under number HRB 30 000 and licensed to carry out banking business 
and to provide financial services. Deutsche Bank AG is supervised by the European Central Bank (“ECB”), 
Sonnemannstrasse 22, 60314 Frankfurt am Main, Germany (www.ecb.europa.eu) and the German Federal 
Financial Supervisory Authority (“Bundesanstalt für Finanzdienstleistungsaufsicht” or “BaFin”), 
Grauheindorfer Strasse 108, 53117 Bonn and Marie-Curie-Strasse24-28, 60439 Frankfurt am 
Main(www.bafin.de), and by the German Central Bank (“Deutsche Bundesbank”), Wilhelm-Epstein-Strasse 14, 
60431 Frankfurt am Main (www.bundesbank.de).

This document has neither been submitted to nor reviewed or approved by any of the above or below 
mentioned supervisory authorities.

This document was generated or edited with the support of artificial intelligence (AI). It was reviewed by 
responsible employees of Deutsche Bank’s Chief Investment Office.

For Residents of the United Arab Emirates

This document is strictly private and confidential and is being distributed to a limited number of investors 
and must not be provided to any person other than the original recipient and may not be reproduced or used 
for any other purpose. By receiving this document, the person or entity to whom it has been issued 
understands, acknowledges and agrees that this document has not been approved by the UAE Central Bank, 
the UAE Securities and Commodities Authority, the UAE Ministry of Economy or any other authorities in the 
UAE. No marketing of any financial products or services has been or will be made from within the United Arab 
Emirates and no subscription to any funds, securities, products or financial services may or will be 
consummated within the United Arab Emirates. This does not constitute a public offer of securities in the 
United Arab Emirates in accordance with the Commercial Companies Law, Federal Law No. 2 of 2015 (as 
amended from time to time) or otherwise. This document may only be distributed to ”Professional Investors”, 
as defined in the UAE Securities and Commodities Authority’s Rulebook on Financial Activities and 
Reconciliation Mechanism (as amended from time to time).

For Residents of Kuwait

This document has been sent to you at your own request. This presentation is not for general circulation to 
the public in Kuwait. The investments described herein have not been licensed for offering in Kuwait by the 
Kuwait Capital Markets Authority or any other relevant Kuwaiti government agency. The offering of any 
investments in Kuwait on the basis a private placement or public offering is, therefore, restricted in 
accordance with Decree Law No. 31 of 1990 and the implementing regulations thereto (as amended) and Law 
No. 7 of 2010 and the bylaws thereto (as amended). No private or public offering of any investments is being 
made in Kuwait, and no agreement relating to the sale of any investments will be concluded in Kuwait. No 
marketing or solicitation or inducement activities are being used to offer or market any investments in Kuwait.

For Residents of the Kingdom of Saudi Arabia

This document may not be distributed in the Kingdom except to such persons as are permitted under the 
Investment Fund Regulations issued by the Capital Market Authority. The Capital Market Authority does not 
take any responsibility for the contents of this document, does not make any representation as to its 
accuracy or completeness, and expressly disclaims any liability whatsoever for any loss arising from, or 
incurred in reliance upon, any part of this document. Prospective subscribers of the investments described 
herein should conduct their own due diligence on the accuracy of any information relating thereto. If you do 
not understand the contents of this document, you should consult an authorized financial adviser.
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1. Check accessibility in PowerPoint

Use the Accessibility Checker to locate and resolve these 
problems. Go to Review → Check Accessibility to open 
the checker, which will display a list of issues in the right-
hand pane along with suggestions for fixing them.

2 1

3

2. Reading Order

The reading order defines how screen readers navigate 
content, following a top-to-bottom and left-to-right 
sequence. 
Use the Accessibility Checker to find issues with the 
reading order. Ensure the slide title is read first by using 
the title placeholder. For manually added elements, 
adjust the order in the Selection or Reading Order Pane.

Review → Check Accessibility→ Reading order pane→
Should be Chronological

1
2

5. Alternative texts (Alt texts) 

Alternative texts describe visual elements like images 
or diagrams, allowing screen reader users to 
understand their meaning.
Accessibility Checker →missing Alt texts” → Right-
click the element, choose "Edit Alt Text," and add a 
detailed description (e.g., "The sales trend from 2020 to 
2023 with a peak in 2022 at EUR 100 billion"). Avoid 
vague descriptions like "image."

1
2

3. Avoid merging or splitting cells; instead, create simple 
tables where each cell has a single function. Consider 
alternate layouts to present information without merging 
cells. Avoid complex tables or those with merged/split 
cells, as they hinder navigation and clarity.

Use the Accessibility Checker to identify
“USE OF MERGED OR SPLIT CELLS”

4. Each slide must have a unique title to help screen 
reader users distinguish between slides. Duplicate titles 
like "Content Overview" on multiple slides can make 
navigation difficult.

Use the Accessibility Checker to identify duplicates and 
create clear, descriptive titles. “DUPLICATE SLIDE TITLE”

V. Imp: Setting Document Metadata for Accessibility

Before exporting, use PowerPoint's built-in Accessibility 
Checker (Review → Check Accessibility) to identify and 
fix all issues.
Additionally, ensure that you fill out the document 
metadata to make the file more informative and 
accessible. This includes adding a title, subject, author, 
company, keywords, and other relevant information.
FILE → INFO →PROPERTIES –>ADD INFO

1

2

2
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the US (English and Spanish)
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10. Deep Blue shade for headlines / title (#1e2a78)
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12. Referenced DB publication link (always use publication 
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13. Avoid repetition of charts or bullets

14. Use a dash for bullet points (Deutsche Bank Standard)

UNIFORMITY
US should be used for United States (not U.S.)
Always use the currency codes (USD/EUR…)
Express currency values as follows -EUR23bn, USD42mn, 
CHF56tn (no spaces, use in glossary: billion, million and 
trillion)
Abbreviate as follows: 23bps(23 basis points only at first 
mention, due to space constraints)
Abbreviate as follows: 23ppts(23 percentage points only at 
first mention, due to space constraints)
banks–we instead of banks-we (use a dash, not a hyphen, to 
link two separate elements of a sentence)
Use %in tables and charts without a space (e.g. 44%)
Use a dash for ranges, e.g. 1982–1983, 25–35% but a 
hyphen to form adjectives (e.g. award-winning). Do not use 
hyphens in verbs such as: (to) write down / (to) sell off / (to) 
spin off
Use British English
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For Residents of Qatar

This document has not been filed with, reviewed or approved by the Qatar Central Bank, the Qatar Financial 
Markets Authority, the Qatar Financial Centre Regulatory Authority or any other relevant Qatari
governmental body or securities exchange or under any laws of the State of Qatar. This document does not 
constitute a public offering and is addressed only to the party to whom it has been delivered. No transaction 
will be concluded in Qatar and any inquiries or applications should be received, and allotments made, outside 
Qatar.

For Residents of the Kingdom of Bahrain

This document does not constitute an offer for sale of, or participation in, securities, derivatives or funds 
marketed in Bahrain within the meaning of Bahrain Monetary Agency Regulations. All applications for any 
investment should be received and any allotments should be made, in each case from outside of Bahrain. This 
document has been prepared for private information purposes of intended investors only who will be 
institutions. No invitation shall be made to the public in the Kingdom of Bahrain and this document will not 
be issued, passed to, or made available to the public generally. The Central Bank (CBB) has not reviewed, nor 
has it approved, this document or the marketing of any such securities, derivatives or funds in the Kingdom of 
Bahrain.

For Residents of Lebanon

By accepting this documentation, Client hereby represents that (i) this documentation was sent to it by 
Deutsche Bank in response to an unsolicited request made by it, (ii) it has or will execute any documents 
associated with any transaction described in this document (a "Transaction") outside of the Lebanese 
Republic in a jurisdiction in which it is lawful to do the same, (iii) any Transaction entered into shall be deemed 
to be concluded and booked outside of the Lebanese Republic in a jurisdiction in which it is lawful to do the 
same and (iv) it has entered or will enter into any Transaction for a bona fide commercial purpose and as part 
of a sound investment or financial management policy, namely for the purposes of managing its borrowings 
or investments, hedging its underlying assets or liabilities or in connection with its line of business and not for 
speculative or illegal purposes.

Deutsche Bank has not obtained the authorization of the Central Council of the Central Bank of Lebanon to 
market, promote, offer or sell (“offered”) any product pursuant to any Transaction in Lebanon and no such 
product is being offered into Lebanon hereby.

For Residents of South Africa

This document does not constitute or form a part of any offer, solicitation or promotion in South Africa. This 
document has not been filed with, reviewed or approved by the South African Reserve Bank, the Financial 
Sector Conduct Authority or any other relevant South African governmental body or securities exchange or 
under any laws of the Republic of South Africa.

For Residents of Belgium

This document has been distributed in Belgium by Deutsche Bank AG acting though its Brussels Branch. 
Deutsche Bank AG is a stock corporation (“Aktiengesellschaft”) incorporated under the laws of the Federal 
Republic of Germany and licensed to carry on banking business and to provide financial services subject to 
the supervision and control of the European Central Bank (“ECB”) and the German Federal Financial 
Supervisory Authority (“BaFin”). Deutsche Bank AG, Brussels Branch, is also supervised in Belgium by the 
Financial Services and Markets Authority (“FSMA”, www.fsma.be). The branch has its registered address at 
Marnixlaan 13-15, B-1000 Brussels and is registered under number VAT BE 0418.371.094, RPM/RPR 
Brussels. Further details are available on request or can be found at www.deutschebank.be.

For Residents of the United Kingdom

This document is a financial promotion as defined in Section 21 of the Financial Services and Markets Act 
2000 and is approved by and communicated to you by DB UK Bank Limited. DB UK Bank Limited is a member 
of the Deutsche Bank AG group and is registered at Companies House in England & Wales with company 
number 315841 with its registered Office at 21 Moorfields, London, United Kingdom, EC2Y 9DB. DB UK Bank 
Limited is authorised by the Prudential Regulation Authority and is regulated by the Financial Conduct 
Authority and the Prudential Regulation Authority. DB UK Bank Limited’s Financial Services Registration 
Number is 140848.

Deutsche Bank Aktiengesellschaft is incorporated in the Federal Republic of Germany and its members’ 
liability is limited.

For Residents of Hong Kong

This document is intended for Professional Investors in Hong Kong. Furthermore, this document is provided 
to the addressee only, further distribution of this document is strictly prohibited. This document and its 
contents are provided for information only. Nothing in this document is intended to be an offer of any 
investment or a solicitation or recommendation to buy or to sell an investment and should not be interpreted 
or construed as such an offer, solicitation, or recommendation.

The contents of this document have not been reviewed by any regulatory authority in Hong Kong. You are 
advised to exercise caution in relation to the investments contained herein (if any). If you are in any doubt 
about any of the contents of this document, you should obtain independent professional advice. 
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1. Check accessibility in PowerPoint

Use the Accessibility Checker to locate and resolve these 
problems. Go to Review → Check Accessibility to open 
the checker, which will display a list of issues in the right-
hand pane along with suggestions for fixing them.

2 1

3

2. Reading Order

The reading order defines how screen readers navigate 
content, following a top-to-bottom and left-to-right 
sequence. 
Use the Accessibility Checker to find issues with the 
reading order. Ensure the slide title is read first by using 
the title placeholder. For manually added elements, 
adjust the order in the Selection or Reading Order Pane.

Review → Check Accessibility→ Reading order pane→
Should be Chronological

1
2

5. Alternative texts (Alt texts) 

Alternative texts describe visual elements like images 
or diagrams, allowing screen reader users to 
understand their meaning.
Accessibility Checker →missing Alt texts” → Right-
click the element, choose "Edit Alt Text," and add a 
detailed description (e.g., "The sales trend from 2020 to 
2023 with a peak in 2022 at EUR 100 billion"). Avoid 
vague descriptions like "image."

1
2

3. Avoid merging or splitting cells; instead, create simple 
tables where each cell has a single function. Consider 
alternate layouts to present information without merging 
cells. Avoid complex tables or those with merged/split 
cells, as they hinder navigation and clarity.

Use the Accessibility Checker to identify
“USE OF MERGED OR SPLIT CELLS”

4. Each slide must have a unique title to help screen 
reader users distinguish between slides. Duplicate titles 
like "Content Overview" on multiple slides can make 
navigation difficult.

Use the Accessibility Checker to identify duplicates and 
create clear, descriptive titles. “DUPLICATE SLIDE TITLE”

V. Imp: Setting Document Metadata for Accessibility

Before exporting, use PowerPoint's built-in Accessibility 
Checker (Review → Check Accessibility) to identify and 
fix all issues.
Additionally, ensure that you fill out the document 
metadata to make the file more informative and 
accessible. This includes adding a title, subject, author, 
company, keywords, and other relevant information.
FILE → INFO →PROPERTIES –>ADD INFO
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2

2

1

IF THE TEXT IS IN 
THE DOTTED BOX, 

PLEASE FILL IT

Deep Blue
30|42|120

Dark Blue
22|24|78

Mid Blue 
0|105|177

Bright Blue
52|166|220

Light Blue 
205|235|252

Ice Blue 
236|244|252

Grey
237|241|247

Primary

Autumn Green
161|172|5

Turquoise
59|184|184

Petrol
36|119|141

Summer Green
37|166|45

Spring Green
201|221|3

Lucent Yellow
255|230|0

Sundown Orange
242|128|17

Accent

Light Violet
193|142|189

Rubine Red
212|6|93

Bright Red
231|0|29

Night Violet
69|32|97

Deutsche Bank

CHECKS

Template checks 

1. Identifier and publication type on 1st page 

2. DB logo + identifier + page bottom disclaimer + page 
numbers on every page
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4. Appendix – Bibliography

5. Appendix – Historical performance (check source and 
headline dates)

6. Appendix – 4-page disclaimer

7. Editor/Gatekeeper E/G code (English and German) 

8. MRG code that is used for distributing publications in 
the US (English and Spanish)

9. Alignment (RHS and LHS text boxes and title) – WUF

10. Date on the first page and last page 

11. For regional versions, the publication type should not 
be translated (e.g., PERSPECTIVES Special remains the 
same in all regional versions)

12. In PowerPoint, always use the predefined slide 
templates provided by Deutsche Bank.

Text checks

1. Text size 9 and Text font style (DeutscheBank)

2. Author names

3. Date of publication (1st page, page bottom disclaimer, 
MRG code)

4. Spell check

5. Uniformity (see below)

6. Avoid double spaces

7. Avoid double full stops, commas, etc.

8. Paragraph gap space (4 pt, single)

9. Headlines and sub-headlines (wording aligns with 
content table)

10. Deep Blue shade for headlines / title (#1e2a78)

11. Check if Bibliography links are accurate

12. Referenced DB publication link (always use publication 
uploaded here Deutsche Bank) – deep blue (#1e2a78)

13. Avoid repetition of charts or bullets

14. Use a dash for bullet points (Deutsche Bank Standard)

UNIFORMITY
US should be used for United States (not U.S.)
Always use the currency codes (USD/EUR…)
Express currency values as follows -EUR23bn, USD42mn, 
CHF56tn (no spaces, use in glossary: billion, million and 
trillion)
Abbreviate as follows: 23bps(23 basis points only at first 
mention, due to space constraints)
Abbreviate as follows: 23ppts(23 percentage points only at 
first mention, due to space constraints)
banks–we instead of banks-we (use a dash, not a hyphen, to 
link two separate elements of a sentence)
Use %in tables and charts without a space (e.g. 44%)
Use a dash for ranges, e.g. 1982–1983, 25–35% but a 
hyphen to form adjectives (e.g. award-winning). Do not use 
hyphens in verbs such as: (to) write down / (to) sell off / (to) 
spin off
Use British English

This document has not been approved by the Securities and Futures Commission in Hong Kong (“SFC”), nor 
has a copy of this document been registered by the Registrar of Companies in Hong Kong, unless specified 
otherwise. The investments described herein may or may not be authorised by the SFC. Any such investment 
may not be offered or sold in Hong Kong, by means of any document, other than (i) to “professional investors”
as defined in the Securities and Futures Ordinance (Cap. 571 of the Laws of Hong Kong) (“SFO”) and any rules 
made under the SFO, or (ii) in other circumstances which do not result in the document being a “prospectus” 
as defined in the Companies (Winding Up and Miscellaneous Provisions) Ordinance (Cap. 32 of the Laws of 
Hong Kong)(the “C(WUMP)O”) or which do not constitute an offer to the public within the meaning of the 
C(WUMP)O. No person shall issue or possess for the purposes of issue, whether in Hong Kong or elsewhere, 
any advertisement, invitation or document relating to the investments described herein, which is directed at, 
or the contents of which are likely to be accessed or read by, the public of Hong Kong (except if permitted to 
do so under the securities laws of Hong Kong) other than with respect to investments which are or are 
intended to be disposed of only to persons outside Hong Kong or only to “professional investors” as defined 
in the SFO and any rules made under the SFO. 

For Residents of Singapore

This document is intended for Accredited Investors / Institutional Investors in Singapore. Furthermore, this 
document is provided to addressee only, further distribution of this material is strictly prohibited. 

For Residents of the United States of America

In the United States, brokerage services are offered through Deutsche Bank Securities Inc., a broker-dealer 
and registered investment adviser, which conducts securities activities in the United States. Deutsche Bank 
Securities Inc. is a member of FINRA, NYSE and SIPC. Banking and lending services are offered through 
Deutsche Bank Trust Company Americas, member FDIC, and other members of the Deutsche Bank Group. In 
respect of the United States, see earlier statements made in this document. Deutsche Bank makes no 
representations or warranties that the information contained herein is appropriate or available for use in 
countries outside of the United States, or that services discussed in this document are available or 
appropriate for sale or use in all jurisdictions, or by all counterparties. Unless registered, licensed as otherwise 
may be permissible in accordance with applicable law, none of Deutsche Bank or its affiliates is offering any 
services in the United States or that are designed to attract US persons (as such term is defined under 
Regulation S of the United States Securities Act of 1933, as amended).  This United States-specific disclaimer 
will be governed by and construed in accordance with the laws of the State of Delaware, without regard to 
any conflicts of law provisions that would mandate the application of the law of another jurisdiction.

For Residents of Germany

This information in this document is advertising. The text does not meet all legal requirements to ensure the 
impartiality of investment and investment strategy recommendations or financial analyses. There is no 
prohibition for the compiler or for the company responsible for the compilation to trade with the respective 
financial instruments before or after the publication of these documents. 

General information on financial instruments is contained in the brochures "Basic Information on Securities 
and Other Investments", "Basic Information on Financial Derivatives" and "Basic Information on Forward 
Transactions" which the customer can request from Deutsche Bank free of charge.

For Residents of India

The investments mentioned in this document are not being offered to the Indian public for sale or 
subscription. This document is not registered and/or approved by the Securities and Exchange Board of India, 
the Reserve Bank of India, or any other governmental/ regulatory authority in India. This document is not and 
should not be deemed to be a “prospectus” as defined under the provisions of the Companies Act, 2013 (18 
of 2013) and the same shall not be filed with any regulatory authority in India. Pursuant to the Foreign 
Exchange Management Act, 1999 and the regulations issued thereunder, any investor resident in India may 
be required to obtain prior special permission of the Reserve Bank of India before making investments outside 
of India including any investments mentioned in this document.

For Residents of Italy

This report is distributed in Italy by Deutsche Bank S.p.A., a bank incorporated and registered under Italian 
law subject to the supervision and control of Banca d’Italia and CONSOB. Its registered office is located at 
Piazza del Calendario 3 – 20126 Milan (Italy) and it is registered with the Chamber of Commerce of Milan, 
VAT and fiscal code number 001340740156, part of the interbank fund of deposits protection, enrolled in 
the Bank Register and the head of Deutsche Bank Banking Group, enrolled in the register of the Banking 
Groups pursuant to Legislative Decree September 1st , 1993 n. 385 and subject to the direction and 
coordination activity of Deutsche Bank AG, Frankfurt am Main (Germany).

For Residents of Luxembourg

This report is distributed in Luxembourg by Deutsche Bank Luxembourg S.A., a bank incorporated under the 
laws of the Grand Duchy of Luxembourg in the form of a public limited company (Société Anonyme), subject 
to the supervision and control of the European Central Bank (“ECB”) and Commission de Surveillance du 
Secteur Financier (“CSSF”). Its registered office is located at 2, boulevard Konrad Adenauer, 1115 
Luxembourg, Grand Duchy of Luxembourg and is registered with Luxembourg Registre de Commerce et des 
Sociétés (“RCS”) under number B 9.164.
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1. Check accessibility in PowerPoint

Use the Accessibility Checker to locate and resolve these 
problems. Go to Review → Check Accessibility to open 
the checker, which will display a list of issues in the right-
hand pane along with suggestions for fixing them.

2 1

3

2. Reading Order

The reading order defines how screen readers navigate 
content, following a top-to-bottom and left-to-right 
sequence. 
Use the Accessibility Checker to find issues with the 
reading order. Ensure the slide title is read first by using 
the title placeholder. For manually added elements, 
adjust the order in the Selection or Reading Order Pane.

Review → Check Accessibility→ Reading order pane→
Should be Chronological

1
2

5. Alternative texts (Alt texts) 

Alternative texts describe visual elements like images 
or diagrams, allowing screen reader users to 
understand their meaning.
Accessibility Checker →missing Alt texts” → Right-
click the element, choose "Edit Alt Text," and add a 
detailed description (e.g., "The sales trend from 2020 to 
2023 with a peak in 2022 at EUR 100 billion"). Avoid 
vague descriptions like "image."

1
2

3. Avoid merging or splitting cells; instead, create simple 
tables where each cell has a single function. Consider 
alternate layouts to present information without merging 
cells. Avoid complex tables or those with merged/split 
cells, as they hinder navigation and clarity.

Use the Accessibility Checker to identify
“USE OF MERGED OR SPLIT CELLS”

4. Each slide must have a unique title to help screen 
reader users distinguish between slides. Duplicate titles 
like "Content Overview" on multiple slides can make 
navigation difficult.

Use the Accessibility Checker to identify duplicates and 
create clear, descriptive titles. “DUPLICATE SLIDE TITLE”

V. Imp: Setting Document Metadata for Accessibility

Before exporting, use PowerPoint's built-in Accessibility 
Checker (Review → Check Accessibility) to identify and 
fix all issues.
Additionally, ensure that you fill out the document 
metadata to make the file more informative and 
accessible. This includes adding a title, subject, author, 
company, keywords, and other relevant information.
FILE → INFO →PROPERTIES –>ADD INFO
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