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A picture is worth 1,000 words

If a picture is worth 1,000 words, this chartbook should save you from 
reading 25,000 of them. 

That counts for something in a week when so many millions of words have 
been written about the surprise arrival of China’s DeepSeek AI model.

AI has come of age in the era of the meme – and it turns out memes are 
one of the best ways of explaining where it is going.

This chartbook has five sections with five key themes each: 
1. Technology: moving beyond large language models (LLMs)
2. The business of AI: the money magnet
3. AI in enterprises: still multiple hurdles
4. Jobs outlook: keeping up the good work
5. The future: FOMO trumps safety fears

AI is not just a popular subject for memes. It can also interpret and create 
memes itself.

We instantly generated the meme on this page using imgflip’s ChatGPT-
based AI Meme Generator and the prompt “Create a meme about how 
good AI is at creating memes”. 

Getting even more meta, we asked a competing AI chatbot to interpret it. 
Claude 3.5 Sonnet snapped back that the image was “playfully mocking 
both groups by suggesting they’re equally amateur at making memes”. Source: Author, in collaboration with imgflip’s AI Meme Generator
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1. Technology: moving beyond LLMs

2. The business of AI: the money magnet

3. AI in enterprises: still multiple hurdles

4. Jobs outlook: keeping up the good work

5. The future: FOMO trumps safety fears

AI in 2025: 25 themes in 25 memes

1. A week is a long time in AI

2. Bigger isn’t always better

3. Agents are coming to the rescue… at a cost

4. It’s back to the future on advertising

5. Energy demand is surging
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Source: Author, using imgflp; Our World in Data, Deutsche Bank. Note: The values for training computation are estimates and come with some uncertainty, especially for models for which only minimal information has been disclosed, such as GPT-4. 

1.1 A week is a long time in AI

• China’s DeepSeek open-source small language model burst onto the scene this month, 
apparently trained at perhaps one tenth of the cost of comparable models. 

• It ignited concern about how much of the AI investment boom is justified, suggesting that:
1. The latest hardware may no longer be essential for innovation.
2. AI models for most uses will shrink and become commodities.
3. Despite restricted access to chips, China is not lagging the US after all.
For more, see DeepSeek AI: Why drive a Tesla Model X when a BYD will do?

• But a week is a long time in AI: Microsoft has now been reported to be investigating whether 
a group linked to DeepSeek took data from OpenAI without authorisation. And Alibaba 
unveiled its own Qwen 2.5 Max model, saying it outperforms DeepSeek and Meta’s Llama. 
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1.2 Bigger isn’t always better

• Critics say generative AI is “hitting a wall”, with diminishing returns for more compute. 
OpenAI and rivals have yet to significantly improve on GPT-4, launched in March 2023. 

• Instead the industry is focusing on squeezing more value out of models, often optimising 
the “inference” stage. For example, OpenAI’s o1 series takes time to reason step-by-step. 

• There is also a move to smaller models like DeepSeek that can run in phones, computers 
and cars without needing to connect to the cloud, making them faster, more robust, more 
secure – and cheaper – for many applications than huge, generalist, multimodal models.

Source: Author, using imgflp; Our World in Data, Deutsche Bank.
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Source: Author, using imgflip.com; Bloomberg Finance LP, Deutsche Bank

1.3 Agents are coming to the rescue – at a cost

• AI agents are evolving from basic chatbots to autonomous systems that enable 
computers to perform tedious multi-step tasks 24/7, such as filing expense reports. That 
should further increase the hyperscalers’ need to invest in computing power.

• Major players have begun rolling out agents. OpenAI launched a preview of Operator last 
week and CEO Sam Altman said the first AI agents may “join the workforce” this year.

• Microsoft’s Satya Nadella has said Software as a Service (SaaS) may be superseded as 
agents act directly with underlying data rather than through an interface like Excel.
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1.4 It’s back to the future on advertising

• Just as subscription models seemed to be the future, as popular for ChatGPT as for 
news articles, advertising business models may be coming back in vogue.

• AI-powered search engine Perplexity began experimenting with ads on its platform 
in November and even OpenAI has said it is now considering an ad model.

• Meta is showing how spending on AI can benefit its advertising model. In the fourth 
quarter, sales rose by fifth, driven in part by an automated product promotion tool.

Source: Author, in collaboration with imgflip’s AI Meme Generator; GroupM, Deutsche Bank. 
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Source: Via koehnsen on 9gag; Lawrence Berkeley National Laboratory, Deutsche Bank.

1.5 Energy demand is surging

• AI applications are leading to surging demand for energy. Whether the 
proliferation of smaller models like DeepSeek affects that remains to be seen.

• Data centers consumed about 4.4% of total US electricity in 2023 and are 
expected to consume as much as 12% by 2028, the Department of Energy said. 

• Hyperscalers, led by Amazon’s AWS, Microsoft’s Azure, Alphabet’s Google 
Cloud and Meta, are driving demand for renewable energy. They are also trying 
to increase capacity by investing in small modular reactors, restarting old 
reactors and betting on new technology such as fusion. 
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1. Technology: moving beyond LLMs

2. The business of AI: the money magnet

3. AI in enterprises: still multiple hurdles

4. Jobs outlook: keeping up the good work

5. The future: FOMO trumps safety fears

AI in 2025: 25 themes in 25 memes

1. Nvidia has been the standout winner (for now)

2. Investment pours into data center picks and shovels

3. AI startups are a magnet for funding

4. Acqui-hires signal cautious consolidation

5. The economy doesn’t live on AI alone
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Source: Via koehnsen on 9gag; Bloomberg Finance LP, Deutsche Bank.

2.1 Nvidia has been the standout winner (for now)

• Nvidia’s stock rose almost 10 times from the launch of ChatGPT on Nov 30, 
2022, to Fri, Jan 24, making it the world’s most valuable company at $3.6bn.

• Its 17% pullback on Mon, Jan 27, cost almost $600bn in market capitalisation, 
the biggest ever single-day loss in a stock’s market cap in absolute terms.

• Nvidia has a 90%-plus market share in cutting-edge AI semiconductors as well 
as the industry-standard CUDA software. But it faces challenges from rivals 
like AMD as well as customers like Google developing their own tailored chips.
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2.2 Investment pours into data center picks and shovels

• Hopes for a data center bonanza peaked last week when President Trump unveiled 
the Stargate Project, a Softbank-backed joint venture to invest $100bn, and 
eventually $500bn, in new AI infrastructure for OpenAI in the US.

• That should fuel demand up and down the value chain, dominated by companies 
including chipmaker TSMC, chip designer Nvidia, and chip machine maker ASML. 

• The big four hyperscalers were expected to exceed $200bn in AI capital spending 
last year, with Microsoft planning to invest $80bn and Meta $65bn more this year.
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2.3 AI startups are a magnet for funding

• There is no shortage of finance for private AI companies – led by Big Tech itself. 
Elon Musk’s xAI raised $6bn last month, valuing it at as much as $40bn, to help pay 
for the world’s largest supercomputer, stuffed with scarce Nvidia GPUs.

• The biggest venture capital deal in the past year was data analytics firm Databricks, 
raising $10bn in equity financing at a $62bn valuation.

• Google last week reported agreed to increase its investment in Anthropic to over 
$3bn, bringing the startup’s valuation near $60bn. OpenAI has a $157bn valuation. 

Source: Author, in collaboration with imgflip’s AI Meme Generator; CB Insights State of Venture 2024 Report
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2.4 Acqui-hires signal cautious consolidation

• Last year was the year of the “reverse acqui-hire”, as smaller AI startups 
struggled to afford to stay at the frontier – and Big Tech companies hired 
their leaders, avoiding the regulatory hurdles of an outright acquisition.

• Microsoft hired the team behind Inflection, including Deep Mind co-founder 
Mustafa Suleyman, and Amazon hired founders from Adept AI and Covariant.

• The regulatory and antitrust landscape is expected to become more 
favourable to overt consolidation under the Trump administration.

Source: Author, in collaboration with imgflip’s AI Meme Generator; White & Case, Deutsche Bank.
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Source: Via yagash on Memedroid; BLS, Deutsche Bank.

2.5 The economy doesn’t live on AI alone

• Some studies show programmers and customer agents who use genAI becoming 15-30% 
more productive. But economist Daron Acemoglu calculates that productivity growth may 
only reach 0.7% over 10 years when narrowed down to cost savings from tasks that can 
economically be performed by current genAI. 

• Productivity in the US has been rising at an annual rate of 2.6% over the past six quarters, 
well above the norm of 1.5% since 1900. 

• These periods of rapid growth have usually been a response to very low unemployment like 
that of the past two years. A scarcity of workers has pushed companies to find new ways to 
grow by adopting new technologies, like PCs in offices in the late 90s – and genAI right now.

For more, see Asset Allocation: Outlook 2025: What's Still To Come - Deutsche Bank Research (Nov 24, 2024)
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3.1 There’s still more chat than action

• Enterprise adoption of AI is still nascent.

• Only 7.8% of companies with more than 
250 employees were using AI by August, 
US Census Bureau survey data show. The 
rate was even lower for smaller companies.

• Companies face the normal challenges of 
introducing technology, such as security 
and data quality.

• There are also significant new challenges 
around governance, such as privacy, 
hallucinations, intellectual property and 
bias; and people, such as lack of skills.

Source: Author, in collaboration with imgflip’s AI Meme Generator; Slack’s Fall 2024 Workforce Index For more, see Where's my AI revolution? Practical ways you can get less chat, more action

http://research.db.com/research/TinyUrl/YQHXF
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Source: Via The best Artificial Intelligence memes :) Memedroid; Early iteration of Pi, via Roel Oomen

3.2 Hallucinations are a recurring nightmare

• Hallucinations, or AI-imagined content, are inevitable with 
generative AI – and are slowing enterprise deployment. 

• The reason is partly a fundamental design limitation: they 
recall patterns in words, pixels and code from their training 
data -- not facts. 

• Some technical solutions are helping, particularly larger 
“context windows”, an LLM’s working memory.

• Businesses can mitigate but not entirely solve the issue by 
using grounded data. For example, Retrieval Augmented 
Generation (RAG) makes an LLM refer to an authoritative 
source of information outside its training sources.

Q: What are the most 
important papers on 
pre-hedging?

https://www.memedroid.com/memes/tag/artificial+intelligence
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3.3 AI is like humans… only more so

• Data is the vital raw ingredient for AI. Poor quality data, and not enough 
of it, is becoming a bottleneck for AI development and use. 

• The issue predates (probabilistic) generative AI. It also affects predictive 
AI. For example, bias in underlying data can lead to skewed credit scores. 

• Indeed, research by UCL found that human and AI biases can create a 
feedback loop: AI algorithms learn human biases in the data, then people 
who interact with the systems become even more biased themselves.

Source: Author, using imgflip; Brown et al “Language Models are Few-Shot Learners” (2020), Deutsche Bank.
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3.4 Copyright is the first line of defence

• Copyright law continues to be a focal point for AI standard-setting, filling the 
vacuum created by a lack of comprehensive regulation (outside the EU).

• News organisations, authors, artists and musicians face a dilemma. Some, like 
the New York Times and Getty Images, have taken AI model makers to court 
for scraping their content to be used in training data.

• Others have decided: if you can’t beat ‘em, join ‘em. OpenAI has signed 
licensing agreements with nearly 20 media organisations, including News 
Corp, the Financial Times and, this month, Axios. 

Source: Via ProgrammerHumor on Reddit; Financial Times (Dec 4, 2024), Press Gazette (Jan 28, 2025)

https://www.reddit.com/r/ProgrammerHumor/comments/11wozfs/finally_thanks_ai_s/?rdt=47484
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3.5 AI with everything… whether you are ready or not

• AI is finding its way into applications – whether consumers are ready for it or not. 

• Microsoft sparked a backlash this month after it added genAI Copilot features for 
Microsoft 365 Personal and Family subscribers by default. Other examples 
include Google replacing Assistant with Gemini by default on Android phones.

• Fewer than 40% of US customers and 20% of European customers surveyed by 
Deutsche Bank said they completely trust AI when on a call dealing with their 
personal data. Only about 20% of both said they trust it for medical advice.

Source: Author using imgflip, inspired by Works at NTSOFT on Glassdoor; Rolling Stone (Dec 30, 2024); New York Times (June 11, 2024)

https://www.glassdoor.com/Community/technology/the-season-of-hyper-updates-continues-microsoft
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Source: Via iwastesomuchtime; St. Louis Fed, Vanderbilt, and Harvard Kennedy School, The Rapid Adoption of Generative AI, Deutsche Bank

4.1 Your job may be at risk

• Almost 40% of global employment is exposed to AI – and 60% of jobs in 
advanced economies, the IMF found last year. 

• Clerical support workers are most affected, with 24% of tasks highly exposed and 
58% having medium exposure, according to the ILO. Technicians and 
professionals came next, with a quarter of tasks facing medium exposure.

• Workers are concerned. More than 50% globally said AI will change how they do 
their job in the next five years and a third said it will replace it, an Ipsos poll found.
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4.2 AI can lift up those with the least experience

• GenAI can particularly benefit those with the least experience or fewest skills.

• AI helped customer service agents to resolve 14% more chats every hour, an NBER study 
found. The tool helped newest agents the most, enabling them to resolve 34% more issues 
every hour. By contrast, the impact on experienced workers was “minimal”.

• Another study by Girotra et al found students using ChatGPT produced 40 times more ideas, 
of higher quality, for a new product retailing at $50 than they did on their own.

Source: Author in collaboration with imgflip’s AI Meme Generator

Source: Brynjolfsson, Li and Raymond, “Generative AI at Work”, National Bureau of Economic Research, April 2023, revised Nov 2023; Girotra, Karan and Meincke, 
Lennart and Terwiesch, Christian and Ulrich, Karl T., Ideas are Dimes a Dozen: Large Language Models for Idea Generation in Innovation (July 10, 2023). Available at 
SSRN: https://ssrn.com/abstract=4526071 or http://dx.doi.org/10.2139/ssrn.4526071 

https://www.nber.org/system/files/working_papers/w31161/w31161.pdf
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4.3 AI does not have to be perfect to be useful

• The AI you are using now is the worst it will ever be. It will get smarter; the surrounding 
infrastructure will improve; and users will work out more ways to get value out of it.

• Even so, more than 40% of US workers are already using genAI in some form, most of 
them at least once a week, the St Louis Fed found. Almost 30% are using it for work 
and almost a third are using it outside work.

• The most popular use is for writing communications, done by two thirds of users. 
Meanwhile more than half of code produced by users of GitHub is now AI-generated.

Source: Via yashgarg_tech on Reddit; St. Louis Fed, Vanderbilt, and Harvard Kennedy School, The Rapid Adoption of Generative AI, Deutsche Bank.
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4.4 A problem shared may be a problem magnified

• GenAI adds operational risk because it lacks common sense. It can misunderstand or be 
tricked in ways that would not fool a human.

• Chevrolet had to take its ChatGPT-powered chatbot offline for an update in December 
2023 after an enterprising customer successfully convinced it that it should agree with 
anything he said, including agreeing to sell him a $81,000 Chevy Tahoe for $1.

• McDonalds ended an AI voice-recognition trial after some customers had hundreds 
chicken nuggets added to their orders and others had bacon added to their ice cream.

Source: Via Affen_Brot on Reddit; Autoevolution (Dec 21, 2023), TechInformed (June 19, 2024)

https://www.reddit.com/r/StableDiffusion/comments/yxtdrh/_/
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Source: Via Pratyaksh Gautam on LinkedIn; Haver Analytics, US Census, Deutsche Bank.

4.5 New AI-related jobs are emerging

• New jobs are emerging for experts who can develop, test and get the most out of 
genAI – even if data scientists and engineers are not always convinced of their value. 

• The average annual base salary for a prompt engineer, who creates instructions and 
questions to guide genAI tools, was more than $178,000 as of October, with bonuses 
of up to $130,000, according to Glassdoor data.

• Some jobs will be automated; others will be augmented; and others will not change. 
This is nothing new: about 60% of the jobs in 2018 did not exist in 1940.
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Source: Author in collaboration with imgflip’s AI Meme Generator; 2024 Stanford AI Index report, 
Deutsche Bank.

5.1 US regulators are facing pushback

• AI is hard to regulate, given that it is a fast-evolving, general-purpose, cross-border 
technology. Policymakers need to balance innovation, safety and national security. 

• The US has taken a light-touch approach, relying mainly on existing regulation such as 
consumer protection rules. In September, California Governor Gavin Newsom vetoed 
tighter rules on AI. The state is home to 32 of the world’s top 50 AI companies.

• The Trump administration has revoked Joe Biden’s AI executive order, which it says 
was “harmful” and “burdensome”, to enhance “America’s global AI dominance”.

• For more, see AI Risk and Regulation 101: Bias, bots and battlegrounds
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Source: Author, based on Awesimo-5001 on Reddit; 2024 Stanford AI Index report, Deutsche Bank.

5.2 EU regulates while US innovates

• The European Union has taken a different tack, imposing the world’s first 
comprehensive legal framework for AI that aims to be the global blueprint.

• The AI Act bans “unacceptable” uses from February 1, then extends transparency 
and governance requirements to providers of “high-risk” uses over three years.

• The rules are controversial. France had just eight notable machine learning models 
in 2023 and Germany five, versus the US’s 61 and China’s 15, Stanford Index data 
show. The EU and UK also had one sixth of the private AI investment of the US.
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Source: Via Alex Cheema on X; Our World in Data, Deutsche Bank. * Note: Refers to the location of the primary organization with which the authors of a large-scale AI systems are affiliated. The 2024 data is incomplete and was last updated 
05 December 2024. The source defines AI models as "large-scale" when their training compute is confirmed to exceed 10²³ floating-point operations.

5.3 National security is overtaking safety concerns

• Countries are scrambling to increase “sovereign AI” by building their own 
supercomputers and data centers. Otherwise, with “hosted AI”, they depend on 
third-party providers and do not fully control the infrastructure or data storage.

• The UK said this month that it will invest in a new supercomputer. It has 14 in the 
top 500, behind the US with 173, China with 63 and Germany with 40. 

• DeepSeek is likely to be a “Sputnik moment” far beyond the US. By adding to 
security concerns but also showing what can be done outside the US, it will likely 
add to pressure to invest in sovereign AI.
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Source: Via @AISafetyMemes on X.com; “Thousands of AI Authors on the Future of AI” ,Grace et. al. (2024), Deutsche Bank.

5.4 Practical concerns displace extinction fears

• AI poses a 5% chance of causing human extinction and a 50% chance of 
outperforming humans on every task by 2047, US AI experts indicated last year.

• Two of the “godfathers of AI”, Geoffrey Hinton and Yoshua Bengio, have called for a 
pause in AI development due to safety concerns. But the other “godfather”, Yann 
LeCun at Meta, disagrees, saying it is still nowhere near even the intelligence of a cat.

• More immediate concerns revolve around misuse and AI’s inherent limitations: 
threats to truth (eg deepfakes), jobs (eg deskilling) and safety (eg AI weapons). 
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5.5 But scientific predictions are notoriously inaccurate

Source: Author, using imgflip

• Elon Musk says that AI will be smarter than a human by 2026. OpenAI’s Sam Altman 
wrote this month that “we are now confident we know how to build AGI”, or Artificial 
General Intelligence, while Anthropic CEO Dario Amodei points to AGI in 2026 or 2027. 

• However, Musk said in 2015 that there would be self-driving cars in two years and AI 
godfather Geoff Hinton said in 2016 that radiologists would be obsolete in five years. 
Cynics point out that radiologists are still driving to work in regular cars today.

• Scientists have consistently underestimated how hard it is to achieve AGI, starting with 
the Dartmouth Conference in 1956. It launched AI research, expecting to make “a 
significant advance” over the course of the summer.

In from three to eight years we 
will have a machine with the 

general intelligence of an 
average human beingMarvin Minsky

AI pioneer
1970

https://imgflip.com/ai-meme
https://blog.samaltman.com/reflections
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2. The business of AI: the money magnet

3. AI in enterprises: still multiple hurdles

4. Jobs outlook: keeping up the good work

5. The future: FOMO trumps safety fears

The memes in this chartbook do not necessarily reflect the views of 
the authors or of Deutsche Bank. 

Deutsche Bank does not claim ownership of any of the images used 
in the memes; all such images are the property of their respective 
owners.

Most of the memes were generated by Adrian Cox, or in collaboration 
with imgflip’s AI Meme Generator. We have tried to give credit to the 
others where it is due but if we have incorrectly attributed a meme, 
please let us know.

Source: Via oroberos on Reddit

Conclusion: Keeping up with AI in 2025? Good luck with that…

https://www.reddit.com/r/machinelearningmemes/
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DB Research AI microsite: www.dbresearch.com/ai

DB Research client site: Artificial Intelligence - Deutsche Bank Research (db.com)

****

DeepSeek AI: Why drive a Tesla Model X when a BYD will do? (Jan 27, 2025)

Semiconductors: AI Upheaval? DeepSeek's impact on our semis coverage (Jan 27, 2025)

Communications Infrastructure: DeepSeek implications for Networking, Hardware, and Comm. REITs (Jan 27, 2025)

Data Center Capex: Our Initial Thoughts on DeepSeek Impact (Jan 27, 2025)

Semiconductors: Deepseek - things get edgy in AI (Jan 27, 2025)

Global Copper: DeepSeek - implications for future copper demand (Jan 28, 2025)

European Capital Goods: Thoughts on DeepSeek (Jan 28, 2025)

****

AI Risk and Regulation 101: Bias, bots and battlegrounds (April 22, 2024)

Where's my AI revolution? Practical ways you can get less chat, more action (Nov 11, 2023)

Generative AI and ChatGPT 101 (May 23, 2023)

Selected relevant research

http://www.dbresearch.com/ai
https://research.db.com/research/Topics/Themes?topicId=RS1275#visited
https://research.db.com/research/Article?rid=177bae3b-19ae-4930-9992-689d7d233617-604&kid=RP0001&documentType=R&wt_cc1=IND-12868-3526
https://research.db.com/research/Article?rid=d8710ff3-d0fc-4240-bba2-36d0c1288797-604&kid=RP0001&documentType=R&wt_cc1=IND-1823-4112
https://research.db.com/research/Article?rid=bfec9cc0-fb24-42cf-a1ca-9a4cdf8daffc-604&kid=RP0001&documentType=R&wt_cc1=IND-1823-4112
https://research.db.com/research/Article?rid=c512efe2-0374-49bf-9a48-dde3771c0dec-604&kid=RP0001&documentType=R&wt_cc1=IND-1823-4112
https://research.db.com/research/Article?rid=d4bbf306-a2a8-4d2d-9d5b-d474d1e4016d-604&kid=RP0001&documentType=R&wt_cc1=IND-12868-3526
https://research.db.com/research/Article?rid=9f013fd5_6038_4885_b8b2_f14915cd2b5c_604&kid=RP0001&wt_cc1=IND-12868-3526
https://research.db.com/research/Article?rid=c7d9519f_3b99_426f_8aba_da9c2556a9c2_604&kid=RP0001&wt_cc1=IND-12868-3526
https://research.db.com/research/Article?rid=4e4c7b05-bfa1-471e-9c36-9a08ddea2287-604&kid=RP0001&documentType=R&wt_cc1=IND-12868-3526
http://research.db.com/research/TinyUrl/YQHXF
https://research.db.com/research/Article?rid=7a23efd9-182d-4857-8293-1f0ec75dbec7-604&kid=RP0001&documentType=R&wt_cc1=IND-12868-3526
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Kingdom of Saudi Arabia: Deutsche Securities Saudi Arabia (DSSA) is a closed joint stock company authorized by the Capital Market Authority of the Kingdom of Saudi Arabia with a license number (No. 37-07073) to conduct the following business activities: Dealing, 
Arranging, Advising, and Custody activities. . DSSA registered office is at Faisaliah Tower, 17th floor, King Fahad Road - Al Olaya District Riyadh, Kingdom of Saudi Arabia P.O. Box 301806.
 
United Arab Emirates: Deutsche Bank AG in the Dubai International Financial Centre (registered no. 00045) is regulated by the Dubai Financial Services Authority. Deutsche Bank AG - DIFC Branch may only undertake the financial services activities that fall within the 
scope of its existing DFSA license. Principal place of business in the DIFC: Dubai International Financial Centre, The Gate Village, Building 5, PO Box 504902, Dubai, U.A.E. This information has been distributed by Deutsche Bank AG. Related financial products or services 
are available only to Professional Clients, as defined by the Dubai Financial Services Authority. 
 
Australia and New Zealand: This research is intended only for "wholesale clients" within the meaning of the Australian Corporations Act and New Zealand Financial Advisors Act, respectively. Please refer to Australian specific research disclosures and related 
information at https://www.dbresearch.com/PROD/RPS_EN-PROD/PROD0000000000521304.xhtml . Where research refers to any particular financial product recipients of the research should consider any product disclosure statement, prospectus or other applicable 
disclosure document before making any decision about whether to acquire the product. In preparing this report, the primary analyst or an individual who assisted in the preparation of this report has likely been in contact with the company that is the subject of this 
research for confirmation/clarification of data, facts, statements, permission to use company-sourced material in the report, and/or site-visit attendance.  Without prior approval from Research Management, analysts may not accept from current or potential Banking 
clients the costs of travel, accommodations, or other expenses incurred by analysts attending site visits, conferences, social events, and the like. Similarly, without prior approval from Research Management and Anti-Bribery and Corruption (“ABC”) team, analysts may 
not accept perks or other items of value for their personal use from issuers they cover.

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

Backtested, hypothetical or simulated performance results have inherent limitations. Unlike an actual performance record based on trading actual client portfolios, simulated results are achieved by means of the retroactive application of a backtested model itself 
designed with the benefit of hindsight. Taking into account historical events the backtesting of performance also differs from actual account performance because an actual investment strategy may be adjusted any time, for any reason, including a response to material, 
economic or market factors. The backtested performance includes hypothetical results that do not reflect the reinvestment of dividends and other earnings or the deduction of advisory fees, brokerage or other commissions, and any other expenses that a client would 
have paid or actually paid. No representation is made that any trading strategy or account will or is likely to achieve profits or losses similar to those shown. Alternative modeling techniques or assumptions might produce significantly different results and prove to be 
more appropriate. Past hypothetical backtest results are neither an indicator nor guarantee of future returns. Actual results will vary, perhaps materially, from the analysis.

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

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

Copyright © 2025 Deutsche Bank AG
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