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Outline

ÅWhat GenAI brought to the 
άOfficial Statisticsέ ǘŀōƭŜΚ

ÅIs more traditional AI still 
relevant?

ÅAI endangering human rights

ÅWhat kind of AI seems to be 
coming in the near future?

ÅHow AI Innovations 
propagate?

ÅSome insights into the 
Geopolitics of AI



What happened in AI after 2010?
ΧǿƘȅ !L ƎǊŜǿ ǎƻ Ŧŀǎǘ ŀƴŘ ǿƘŜǊŜ ƛǘ ƎƻŜǎΚ



https://www.gov.uk/government/publications/international-scientific-report-on-the-safety-of-advanced-ai

Where we are
(basic human skills)

Where we go
(advanced 
human skills)

AI Systems vs. Human Capabilities
(Evolution of AI systems related to human skills)

https://www.gov.uk/government/publications/international-scientific-report-on-the-safety-of-advanced-ai


Phenomena 
Knownto Humans
(what people already 
know, but want to model 
and understand)

Phenomena 
Unknown to Humans
(what people typically 
ŘƻƴΩǘ ƪƴƻǿ ȅŜǘύ

Human Interpretable
(providedby a human to a 
machine)

Traditional Statistics, 
Traditional AI, Logic 
Reasoning

Advanced Statistical 
Methods, Unsupervised AI 
(e.g. anomaly detection)

Human Uninterpretable
(created by a machine to 
optimize the solution)

Modern AI (after 2010), 
Deep NeuralNetworks, 
Transformers, 
Reinforcement Learning

AI to come, e.g., AI with 
άmultihopέ ǊŜŀǎƻƴƛƴƎΣ 
Online Reinforcement 
Learning

Phenomena Discovery
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(Un)Known-(Un)Knowns ς
Model Representation vs. Phenomena Discovery

ΧǘƘƛǎ ǿƻǳƭŘ ŀƭƭƻǿ ǘƻ ǊŜŀŎƘ ȅŜǘ ǳƴŘƛǎŎƻǾŜǊŜŘ ŎƻƴŎŜǇǘǎ ŀƴŘ 
relations and reach insights far from what humanity knows today



²Ƙŀǘ DŜƴ!L ōǊƻǳƎƘǘ ǘƻ ǘƘŜ άOfficial Statisticsέ ǘŀōƭŜΚ
ΧƎƻƻŘ ŀƴŘ ōŀŘ ǎƛŘŜǎ



What GenAI brought to the table for Official Statistics?

ÅExtracting structure from unstructured data
ÅΧƳǳƭǘƛǇƭŜ Řŀǘŀ ƳƻŘŀƭƛǘƛŜǎΥ ǘŜȄǘΣ ŀǳŘƛƻΣ ƛƳŀƎŜǎΣ ǾƛŘŜƻ
ÅΧǇǊƻǾƛŘƛƴƎ Ŏŀǳǎŀƭƛǘȅ ƎƛǾŜǎ όǎƻƳŜǘƛƳŜǎύ ƛƳǇǊŜǎǎƛǾŜ ǊŜǎǳƭǘǎ

ÅSemantic Interoperability
ÅΧŀƭƛƎƴƛƴƎ Řŀǘŀ ǎŎƘŜƳŀǎ
ÅΧŎƻƴǘŜȄǘǳŀƭ ŘƛǎŀƳōƛƎǳŀǘƛƻƴ ŀƴŘ ŀƎƎǊŜƎŀǘƛƻƴ

ÅCoding made easy
ÅΧƎŜƴŜǊŀǘƛƴƎ ŎƻŘŜ ƛƴ ǇǊƻƎǊŀƳƳƛƴƎ ƭŀƴƎǳŀƎŜǎ όt[ύ ŦǊƻƳ 

scratch
ÅΧǘǊŀƴǎƭŀǘƛƴƎ ŎƻŘŜ ŦǊƻƳ ƻƴŜ t[ ǘƻ ŀƴƻǘƘŜǊ

ÅGeneration of synthetic data
ÅΧǎǘǊƻƴƎΣ ōǳǘ ǳǎŜŘ ǿƛǘƘ Ŏŀǳǘƛƻƴ

ÅUncontrolled uncertainty
ÅΧǇƻǎǎƛōƭŜ ƘŀƭƭǳŎƛƴŀǘƛƻƴǎ ŀǘ ŜǾŜǊȅ ǎǘŜǇ
ÅΧǎŀƳǇƭƛƴƎ ŀƴŘ ƻǘƘŜǊ ǘŜŎƘƴƛǉǳŜǎ Ŏŀƴ ƘŜƭǇ



Where GenAI/LLMs are not good?
ÅDo not use GenAI/LLMs to deal with numbers
ÅΧŜΦƎΦΣ Řƻ ƴƻǘ ǳǎŜ DŜƴ!L ŀǎ ŀ ŎŀƭŎǳƭŀǘƻǊ

ÅLLMs are good in suggesting how to structure a solution
ÅΧōǳǘ Ŏŀƴƴƻǘ ǇǊƻǾƛŘŜ ǎƻƭǳǘƛƻƴǎ ǘƘŜƳǎŜƭǾŜǎ

ÅΧŜΦƎΦΣ ƎƻƻŘ ƛƴ ƎŜƴŜǊŀǘƛƴƎ ŎƻŘŜΣ ōǳǘ Ŏŀƴƴƻǘ ŜȄŜŎǳǘŜ ǘƘŜ ŎƻŘŜ

ÅLLMs are not (yet) good in reasoning of various kinds
ÅΧƛΦŜΦΣ ǿƘŀǘŜǾŜǊ ƘŀǎƴΩǘ ōŜŜƴ ǎŜŜƴ ȅŜǘΣ [[aǎ Ŏŀƴƴƻǘ ƛƴǾŜƴǘ

ÅΧōǳǘ ŀǊŜ ƎƻƻŘ ƛƴ ǊŜǇǊƻŘǳŎƛƴƎ ǿƘŀǘ Ƙŀǎ ōŜŜƴ ǎŜŜƴ ƛƴ ǘǊŀƛƴƛƴƎ Řŀǘŀ

Å[ƻǘǎ ƻŦ ƛƴǾŜǎǘƳŜƴǘǎ ǊŜŎŜƴǘƭȅ ŀǊŜ Ǉǳǘ ƛƴ ά[[a ōŀǎŜŘ ǊŜŀǎƻƴƛƴƎέ

ÅWhenever we need scale (e.g., big data), GenAI can 
become expensive

ÅLLMs are not good where theoretical guarantees are 
needed



One slide summary of LLMs & Official Statistics
Limitations of LLMs Comments

Hallucinations LLMs can generate incorrect or fabricated information that 
appears plausible, leading to the spread of misinformation

Limited Reasoning 
Skills

LLMs may struggle with complex reasoning, logical 
deductions, and multi-step problem-solving

Limited Knowledge LLMs are trained on static datasets and cannot update their 
knowledge in real-time

Bias LLMs can inherit and amplify biases present in their training 
data, leading to discriminatory or unfair outputs

Lack of 
Transparency

LLMs operate as "black boxes," making it difficult to 
understand the reasoning behind their outputs

Computational 
Constraints

LLMs require significant computational resources to operate, 
which can limit their scalability

Inconsistency LLMs can generate different outputs for similar prompts or 
even contradict themselves within the same response .

Prompt Hacking LLMs are vulnerable to manipulation through prompt 
hacking, where carefully crafted prompts can be used to 
influence the model's output or generate misleading results

Confidentiality LLMs memorize and reproduce sensitive data from their 
training sets, potentially violating confidentiality

Requirements of 
Official Statistics

Comments

Accuracy and 
Reliability

Official statistics must be 
accurate, reliable, and based on 
sound methodologies

Relevance and 
Timeliness

The data should be relevant to 
user needs and provided in a 
timely manner

Transparency 
and Impartiality

The production process and 
methodologies should be 
transparent and free from bias

Explainability The models should incorporate 
mechanisms to provide insights 
into their decision-making 
processes

Accessibility Official statistics should be 
easily accessible to all users

Confidentiality Individual data must be kept 
confidential and used 
exclusively for statistical 
purposes



Some Examples



English Census Schema

Polish Census Schema

Mapping between Schemas

Differences between Schemas

Example Schema Matching



Automatic 
Information 
Extraction

from 
Infographics

1.Net income:
1. 2022: SAR 604 billion
2. 2021: $161 billion

2.EBIT(Earnings Before Interest and Taxes):
1. 2022: SAR 1,149 billion
2. 2021: $307 billion

3.Free cash flow:
1. 2022: SAR 557 billion
2. 2021: $149 billion

4.Net cash provided by operating activities:
1. 2022: SAR 698 billion
2. 2021: $186 billion

5.Capital expenditures:
1. 2022: SAR 141 billion
2. 2021: $38 billion

6.Dividends paid:
1. 2022: SAR 281 billion

7.Dividends paid per share:
1. 2022: SAR 1.31
2. 2021: $0.35

8.ROACE(Return on Average Capital Employed):
1. 2022: 31.6%
2. 2021: 24.4%

9.Gearing(a measure of financial leverage):
1. 2022: (7.9)%
2. 2021: 12.0%

10.Earnings per share(basic and diluted):
1. 2022: SAR 2.72
2. 2021: $0.72

11.Average realized crude oil price:
1. 2022: $100.2/barrel
2. 2021: $70.5/barrel



Text to Knowledge Graphs using 
Ontologies
Text2KGBench: A Benchmark for Ontology-Driven Knowledge Graph Generation from Text

https://arxiv.org/abs/2308.02357

https://arxiv.org/abs/2308.02357


Prompt to initialize GPT4 with the ontology:

Prompt:

Given the following ontology, examples and sentences, please extract the triples from 
the sentence according to the relations in the ontology. In the output, only include the 
triples in the given output format. 

CONTEXT: 

Ontology Concepts: human, city, country, film, film genre, film production company, film 
award, award, written work, film character, film organization 

Ontology Relations: cast_ member(film, human), director (film, human), screenwriter 
(film, human), producer(film, human), genre(film, genre), based_on(film, written work), 
award_received(film,award), production_company(film, film production company), 
country_of_origin(film, country), publication_date(film,date), characters(film, film 
character), narrative_location(film,city), filming_location(film, city), main_subject(film, 
thing), nominated_for(film, award), cost(film, number)



Prompt to extract KG from English Oppenheimer movie description:
Test Sentence: Oppenheimer is a 2023 epic biographical drama film[5] written 
and directed by Christopher Nolan and starring CillianMurphy as J. Robert 
Oppenheimer, the American theoretical physicist credited with being the "father 
of the atomic bomb" for his role in the Manhattan Projectτthe World War II 
undertaking that developed the first nuclear weapons. The film is based on the 
2005 biography American Prometheus by Kai Bird and Martin J. Sherwin, it 
chronicles the career of Oppenheimer; the story predominantly focuses on 
Oppenheimer's studies, his direction of the Manhattan Project during World War 
II, and his eventual fall from grace due to his 1954 security hearing. In addition to 
Murphy, the film stars Emily Blunt as his wife "Kitty", Matt Damon as head of the 
Manhattan Project Leslie Groves, Robert Downey Jr. as U.S. Atomic Energy 
Commission member Lewis Strauss, and Florence Pugh as Oppenheimer's 
communist lover Jean Tatlock. The ensemble supporting cast includes Josh 
Hartnett, Casey Affleck, Rami Malek, and Kenneth Branagh. The film was 
announced in September 2021 after Universal Pictures won a bidding war for 
Nolan's screenplay, following Nolan's conflict with longtime distributor Warner 
Bros. Murphy was the first cast member to sign on the following month, with the 
rest of the cast joining between November 2021 and April 2022. Pre-production 
was under way by January 2022, and filming took place from February to May. 
Oppenheimer was filmed in a combination of IMAX 65 mm and 65 mm large-
format film, including, for the first time, select scenes in IMAX black-and-white 
film photography. Like his previous works, Nolan made extensive use of practical 
effects, with minimal computer-generated imagery merely to perfect the former. 
Editing was handled by Jennifer Lame, and the score was composed by Ludwig 
Göransson. The film is Nolan's third to receive an R-rating in the United States, 
the first being Memento (2000) and the second being Insomnia (2002). 
Oppenheimer premiered at Le Grand Rex in Paris on July 11, 2023, and was 
theatrically released in the United States and United Kingdom on July 21 by 
Universal. Its simultaneous release with Warner Bros.'sBarbie led to the 
Barbenheimercultural phenomenon, which encouraged audiences to see both 
films as a double feature. The film grossed $903 million worldwide on a $100 
million production budget, becoming the third-highest-grossing film of 2023, the 
highest-grossing World War II-related film of all time,[6] the highest-grossing 
biographical film of all time,[7] and the second-highest-grossing R-rated film of all 
time.[8] It received critical acclaim, with particular praise for the cast 
performances, screenplay, and visuals.

GPT4

director(Oppenheimer, Christopher Nolan)
screenwriter(Oppenheimer, Christopher Nolan)
cast_member(Oppenheimer, CillianMurphy)
cast_member(Oppenheimer, Emily Blunt)
cast_member(Oppenheimer, Matt Damon)
cast_member(Oppenheimer, Robert Downey Jr.)
cast_member(Oppenheimer, Florence Pugh)
cast_member(Oppenheimer, Josh Hartnett)
cast_member(Oppenheimer, Casey Affleck)
cast_member(Oppenheimer, Rami Malek)
cast_member(Oppenheimer, Kenneth Branagh)
based_on(Oppenheimer, American Prometheus)
production_company(Oppenheimer, Universal Pictures)
production_company(Oppenheimer, Warner Bros.)
publication_date(Oppenheimer, 2023)
narrative_location(Oppenheimer, United States)
narrative_location(Oppenheimer, United Kingdom)
narrative_location(Oppenheimer, Paris)
filming_location(Oppenheimer, Le Grand Rex)
cost(Oppenheimer, 100 million)
award_received(Oppenheimer, third-highest-grossing film of 2023)
award_received(Oppenheimer, highest-grossing World War II-related film of all 
time)
award_received(Oppenheimer, highest-grossing biographical film of all time)
award_received(Oppenheimer, second-highest-grossing R-rated film of all time)
genre(Oppenheimer, epic biographical drama film)

https://en.wikipedia.org/wiki/Oppenheimer_(film)

https://en.wikipedia.org/wiki/Oppenheimer_(film)


More Knowledge Graphs 
Examples



Knowledge Graph
Extracted from 
the complete
Risk Management
Section of the 
Annual Report 2022
(~100 pages)



digraph G {
// Nodes
Nigeria [shape=box];
SaudiArabia[shape=box];
PresidentTinubu[label="President Bola Tinubu"];
CrownPrinceSalman[label="Crown Prince Mohammed bin Salman"];
BilateralMeeting[label="Bilateral Meeting"];
InvestmentPledge[label="Investment Pledge"];
ForexSupport[label="Forex Support"];
RefineryRevamp[label="Refinery Revamp"];
EconomicReforms[label="Economic Reforms"];
SaudiAramco[shape=box];
ForexLiquidity[label="Forex Liquidity"];
InvestorConfidence[label="Investor Confidence"];
EnergySelfSufficiency[label="Energy Self-Sufficiency"];
BilateralTies[label="Bilateral Ties"];
SecurityCollaboration[label="Security Collaboration"];
MOU_OilAndGas[label="MOU in Oil and Gas"];
EconomicDiversification[label="Economic Diversification"];
InformationMinisterIdris[label="Information Minister Mohammed Idris"];

// Edges with descriptions
Nigeria -> PresidentTinubu[label="led by"];
PresidentTinubu-> BilateralMeeting[label="participated in"];
SaudiArabia-> CrownPrinceSalman[label="represented by"];
CrownPrinceSalman-> BilateralMeeting[label="participated in"];
BilateralMeeting-> InvestmentPledge[label="resulted in"];
BilateralMeeting-> ForexSupport[label="resulted in"];
InvestmentPledge-> RefineryRevamp[label="targets"];
ForexSupport-> ForexLiquidity[label="aims to improve"];
Nigeria -> EconomicReforms[label="implements"];
EconomicReforms-> ForexLiquidity[label="affects"];
EconomicReforms-> InvestorConfidence[label="affects"];
RefineryRevamp-> SaudiAramco[label="involves"];
RefineryRevamp-> EnergySelfSufficiency[label="leads to"];
Nigeria -> BilateralTies[label="strengthens with"];
SaudiArabia-> BilateralTies[label="strengthens with"];
PresidentTinubu-> SecurityCollaboration[label="calls for"];
SaudiArabia-> SecurityCollaboration[label="engages in"];
Nigeria -> MOU_OilAndGas[label="signs"];
SaudiArabia-> MOU_OilAndGas[label="signs"];
MOU_OilAndGas-> EconomicDiversification[label="facilitates"];
PresidentTinubu-> InformationMinisterIdris[label="communicated by"];
InformationMinisterIdris-> InvestmentPledge[label="announces"];
InformationMinisterIdris-> ForexSupport[label="announces"];

}

Knowledge Graph extracted from the article
https://www.reuters.com/world/africa/nigeria-gets-refineries-investment-forex-pledge-saudi-arabia-2023-11-10/

https://www.reuters.com/world/africa/nigeria-gets-refineries-investment-forex-pledge-saudi-arabia-2023-11-10/


Saudi Arabia pledges FX support for CBN and refinery overhaul in Nigeria ADEKUNLE AGBETILOYE November 11, 2023 4:00 
AM President TinubuŀƴŘ ǘƘŜ YƛƴƎŘƻƳΩǎ ƭŜŀŘŜǊΣ /Ǌƻǿƴ tǊƛƴŎŜΣ IwI aƻƘŀƳƳŜŘ .ƛƴ {ŀƭƳŀƴΦ tǊŜǎƛŘŜƴǘ Tinubuand the 
YƛƴƎŘƻƳΩǎ ƭŜŀŘŜǊΣ /Ǌƻǿƴ tǊƛƴŎŜΣ IwI aƻƘŀƳƳŜŘ .ƛƴ {ŀƭƳŀƴΦ ¢ƘŜ {ŀǳŘƛ !Ǌŀōƛŀƴ ƎƻǾŜǊƴƳŜƴǘ Ƙŀǎ ǇƭŜŘƎŜŘ ƛǘǎ ǎǳǇǇƻǊǘ ŦƻǊ 
the ongoing reforms initiated by the Central Bank of Nigeria. It also committed to rejuvenating the country's existing 
refineries in collaboration with its state-owned oil company, Aramco. Additionally, the Crown Prince of Saudi Arabia has 
pledged support to Nigeria in agriculture, renewable energy, and the oil industry. The Saudi Arabian government has 
pledged its support for the ongoing reforms initiated by the Central Bank of Nigeria, and also committed to rejuvenating 
the country's existing refineries in collaboration with its state-owned oil company, Aramco. ADVERTISEMENT 
RECOMMENDED ARTICLES Elon Musk and a Starlinkset. Markets Nigeria in talks with Elon Musk's Starlinkto create jobs in 
Nigeria Growth obstacles to family businesses in East Africa may be self-inflicted Markets Growth obstacles to family 
businesses in East Africa may be self-inflicted South Africa Markets South Africa plans to utilize $12.5 billion loans to 
tackle grid overload This commitment was reached at a bilateral meeting between Nigerian President Bola Tinubuand 
Saudi Crown Prince Mohammed bin Salman on the sidelines of the Saudi-Africa summit in Riyadh. This was revealed in a 
ǎǘŀǘŜƳŜƴǘ ǎƛƎƴŜŘ ōȅ ǘƘŜ aƛƴƛǎǘŜǊ ƻŦ LƴŦƻǊƳŀǘƛƻƴ ŀƴŘ bŀǘƛƻƴŀƭ hǊƛŜƴǘŀǘƛƻƴΣ aǳƘŀƳƳŜŘ LŘǊƛǎΦ ά¢ƻ ǎǳǇǇƻǊǘ ǘƘŜ /ŜƴǘǊŀƭ 
.ŀƴƪΩǎ ƻƴƎƻƛƴƎ ǊŜŦƻǊƳǎ ƻŦ bƛƎŜǊƛŀΩǎ ŦƻǊŜƛƎƴ ŜȄŎƘŀƴƎŜ ǊŜƎƛƳŜΣ ǘƘŜ {ŀǳŘƛ DƻǾŜǊƴƳŜƴǘ ǿƛƭƭ ƳŀƪŜ ŀǾŀƛƭŀōƭŜ ŀ ǎǳōǎǘŀƴǘƛŀƭ 
ŘŜǇƻǎƛǘ ƻŦ ŦƻǊŜƛƎƴ ŜȄŎƘŀƴƎŜ ǘƻ ōƻƻǎǘ bƛƎŜǊƛŀΩǎ ŦƻǊŜȄ ƭƛǉǳƛŘƛǘȅΣέ ǘƘŜ ǎǘŀǘŜƳŜƴǘ ǊŜŀŘΦ !5±9w¢L{9a9b¢ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ {ŀǳŘƛ 
government, via Saudi Aramco, will make investments in the renovation of Nigeria's four ailing state-owned refineries, 
with the anticipated completion of the project within two to three years. Saudi Crown Prince Mohammed Bin Salman 
praised President Tinubu'seconomic reforms, expressing Saudi Arabia's commitment to supporting these efforts for 
Nigeria's full benefit. Under President Tinubu'sleadership, Nigeria has implemented several economic reforms, including 
the removal of a popular petrol subsidy and the streamlining of the country's multiple exchange rates. Salman stressed 
Saudi Arabia's eagerness to witness Nigeria's success under President Bola Tinubuand its realization of its full potential as 
the economic giant of Africa. Additionally, the Crown Prince of Saudi Arabia has pledged support to Nigeria in agriculture, 
renewable energy, and the oil industry. Plans include the revitalization of Nigeria's refinery within a three-year timeframe.

{ŀǳŘƛ !ǊŀōƛŀΩǎ !ǊŀƳŎƻ ǘƻ IŜƭǇ CƛȄ bƛƎŜǊƛŀΩǎ wŜŦƛƴŜǊƛŜǎΣ {ǳǇǇƭȅ /.b ²ƛǘƘ CƻǊŜȄ ǘƻ {ǘǊŜƴƎǘƘŜƴ bŀƛǊŀ ¦ǇŘŀǘŜŘ {ŀǘǳǊŘŀȅΣ bƻǾŜƳōŜǊ 11,2023 at 9:05 AM by Pascal OparadaThe 
YƛƴƎŘƻƳ ƻŦ {ŀǳŘƛ !Ǌŀōƛŀ Ƙŀǎ ǇǊƻƳƛǎŜŘ ǘƻ ƘŜƭǇ bƛƎŜǊƛŀΩǎ /.b ǿƛǘƘ ǘƘŜ ŎǳǊǊŜƴǘ ŦƻǊŜƛƎƴ ŜȄŎƘŀƴƎŜ ǎŎŀǊŎƛǘȅ ¢ƘŜ YƛƴƎŘƻƳΩǎ /Ǌƻǿƴ tǊƛnceMohammed Bin Salman pledged during a 
visit by President Tinubu¢ƘŜ ŎƻǳƴǘǊȅ ŀƭǎƻ ǇǊƻƳƛǎŜŘ ǘƻ ƘŜƭǇ ŦƛȄ bƛƎŜǊƛŀΩǎ ǊŜŦƛƴŜǊƛŜǎ Ǿƛŀ ƛǘǎ {ŀǳŘƛ !ǊŀƳŎƻΣ ǘƘŜ ǿƻǊƭŘΩǎ Ƴƻǎǘ ǇǊƻƳƛƴŜƴǘ ƻƛƭ ŦƛǊƳ t!¸ !¢¢9NTION: Unlock the best of 
Legit.ng on Pinterest! Subscribe now and get your daily inspiration! Pascal Oparadahas over a decade of experience covering Tech, Energy, Stocks, Investments, and Economy. 
¢ƘŜ ƎƻǾŜǊƴƳŜƴǘ ƻŦ {ŀǳŘƛ !Ǌŀōƛŀ Ƙŀǎ ǇǊƻƳƛǎŜŘ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ǊŜŦƻǊƳǎ ƻŦ ǘƘŜ /ŜƴǘǊŀƭ .ŀƴƪ ƻŦ bƛƎŜǊƛŀ ŀƴŘ ƘŜƭǇ ŦƛȄ bƛƎŜǊƛŀΩǎ ǊŜŦƛneries through its oil company, Aramco. The 
country pledged a bilateral engagement between President Bola Tinubuand Crown Prince Mohammed Bin Salman. Governor of the Central Bank of Nigeria, OlayemiCardoso, 
and Saudi Arabia's Crown Prince, Mohammed Bin Salman Credit: FAYEZ NURELDINE / Contributor Source: Getty Images Saudi Arabia promises to help Nigeria with Forex 
liquidity and fix Nigeria's refineries The Minister of Information and National Orientation, Mohammed Idris, disclosed this in apress statement. READ ALSO FG replies to Peter 
Obi's criticism over supplementary budget PAY ATTENTION: Share your outstanding story with our editors! Please reach us through info@corp.legit.ng! The statement said that 
the Saudi Prince commended the reforms of the current CBN management and promised to support Nigeria in other areas. Per the statement, the Kingdom will support the 
/.bΩǎ C· ǊŜŦƻǊƳǎ ŀƴŘ ƘŜƭǇ ƳŀƪŜ ŀǾŀƛƭŀōƭŜ ŜƴƻǳƎƘ ŦƻǊŜȄ ŜȄŎƘŀƴƎŜ ǘƻ ŦƛȄ bƛƎŜǊƛŀΩǎ ŦƻǊŜȄ ǎŎŀǊŎƛǘȅΦ LŘǊƛǎ ǎŀƛŘ ǘƘŀǘ tǊƛƴŎŜ .ƛƴ {ŀlman commended the economic policies of 
President Tinubuand expressed the commitment of the Saudi government to supporting the reforms and helping Nigeria to benefit from the reforms.ά{ŀǳŘƛ !Ǌŀōƛŀ ƛǎ ǾŜǊȅ 
eager to see Nigeria thrive under President Bola TinubuŀƴŘ ǊŜŀƭƛȊŜ ƛǘǎ Ŧǳƭƭ ǇƻǘŜƴǘƛŀƭ ŀǎ ǘƘŜ ŜŎƻƴƻƳƛŎ Ǝƛŀƴǘ ƻŦ !ŦǊƛŎŀΣέ ǘƘŜ ǎǘŀǘŜƳŜƴǘ ǎŀƛŘΦ wŜǇƻǊǘǎ ǎŀȅ ǘƘŜ YƛƴƎŘƻƳ ŀƭǎƻ 
ǇǊƻƳƛǎŜŘ ǘƻ ǎǳǇǇƻǊǘ bƛƎŜǊƛŀ ƛƴ ŀƎǊƛŎǳƭǘǳǊŜΣ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅΣ ŀƴŘ ǘƘŜ ƻƛƭ ƛƴŘǳǎǘǊȅ ǿƛǘƘ Ǉƭŀƴǎ ǘƻ ǊŜǾŀƳǇ bƛƎŜǊƛŀΩǎ ǊŜŦƛƴŜǊƛŜǎ in three years. The two leaders committed to 
ŦŀǎƘƛƻƴƛƴƎ ƻǳǘ ŀ ǊƻŀŘƳŀǇ ǘƻ ŘŜǾŜƭƻǇ ŘƛǎŎǳǎǎŜŘ ŘǳǊƛƴƎ ǘƘŜ ƳŜŜǘƛƴƎΦ w9!5 ![{h bbt/ ŜȄǇƭŀƛƴǎ ǿƘȅ LƴŘƛŀ ŀōŀƴŘƻƴǎ bƛƎŜǊƛŀΩǎ ŎǊǳŘŜ oilŦƻǊ wǳǎǎƛŀΩǎ {ŀǳŘƛ !Ǌŀōƛŀ ƻǿƴǎ ǘƘŜ 
ǿƻǊƭŘϥǎ Ƴƻǎǘ ǇǊƻŦƛǘŀōƭŜ ƻƛƭ ŎƻƳǇŀƴȅ {ŀǳŘƛ !Ǌŀōƛŀ ƛǎ ǘƘŜ ǿƻǊƭŘΩǎ ƭŜŀŘƛƴƎ ƻƛƭ ǇǊƻŘǳŎŜǊ ŀƴŘ Ƙŀǎ ƻƴŜ ƻŦ ǘƘŜ Ƴƻǎǘ ǇǊƻŦƛǘŀōƭŜ ǎǘŀǘŜ-owned oil firms, Saudi Aramco. Saudi Aramco is 
said to have the most significant bid in the world, the Wall Street Journal report said. Officials of the oil firm said it planned to sell about $50 billion worth of shares, which will 
be the largest in the world if successfully executed. The country decided to hold any fresh Aramco offering on the Riyadh stock exchange to avoid regulatory concerns arising 
ǿƛǘƘ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ƭƛǎǘƛƴƎǎΦ {ŀǳŘƛ !ǊŀƳŎƻ ƛǎ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ƻƛƭ ŦƛǊƳΣ ǿƛǘƘ ŀ ƳŀǊƪŜǘ ǾŀƭǳŜ ƻŦ ϷнΦнр ǘǊƛƭƭƛƻƴΣ ǿƛǘƘ ƛǘǎ ǎƘares up 20% in 2023. Saudi Aramco plans the world's 
most extensive share listing Reports say the company could hold the offer before the end of 2023 despite a final decision still being awaited. READ ALSO FG, NESG, other 
stakeholders synergiseǘƻ ƛƳǇǊƻǾŜ bƛƎŜǊƛŀΩǎ ŦƻƻŘ ǎŀŦŜǘȅ ǎǘŀƴŘŀǊŘǎ ¢ƘŜ ƻƛƭ ŦƛǊƳ Ƙŀǎ ŀǘǘŜƳǇǘŜŘ ǎǘƻŎƪ ƭƛǎǘƛƴƎΣ ǿƛǘƘ ǘƘŜ YƛƴƎŘƻƳΩǎ /Ǌƻǿƴ tǊƛƴŎŜ ōƛƴ {ŀƭƳanstaking his reputation 
ƻƴ !ǊŀƳŎƻΩǎ Ǿŀǎǘ Lth ǎƻƳŜ ȅŜŀǊǎ ŀƎƻΦ ¢ƘŜ Lth ƛƴŎƭǳŘŜǎ ŀ ǇƻǎǎƛōƭŜ ǎŀƭŜ ƻŦ bŜǿ ¸ƻǊƪ {ǘƻŎƪ 9ȄŎƘŀƴƎŜ ǎƘŀǊŜǎΣ ōǳǘ Řƻǳōǘǎ ŀōƻǳǘ Ǿŀƭuation and the risks concerning the 9/11 
attacks delayed the offering. The move stopped the national oil company from pursuing the most extensive offer. It chose to list in Tadawulonly on December 11, 2019, when 
мΦр҈ ƻŦ ƛǘǎ ǾŀƭǳŜ ōŜƎŀƴ ǘǊŀŘƛƴƎ ƻƴ ǘƘŜ ǎǘƻŎƪ ƳŀǊƪŜǘǎΦ !ŎŎƻǊŘƛƴƎ ǘƻ ŀǾŀƛƭŀōƭŜ ŘŀǘŀΣ {ŀǳŘƛ !Ǌŀōƛŀ Ƙŀǎ ǎƻƳŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ Ƴƻǎǘ robust forex reserves, with $402 billion as of 
!ǳƎǳǎǘ нлноΦ bƛƎŜǊƛŀ ǎǘǊǳƎƎƭŜǎ ǿƛǘƘ ŀ ǇŀƭǘǊȅ ƭŜǎǎ ǘƘŀƴ Ϸон ōƛƭƭƛƻƴ ƛƴ ǊŜǎŜǊǾŜǎΦ άbƻ ōŜ ǘƘŜ ǎŀƳŜ ƻƛƭ ǿŜ dey{ŜƭƭΚέ bƛƎŜǊƛŀƴǎ ŀǎƪ ŀǎ {ŀǳŘƛ !Ǌŀōƛŀ ŀŘŘǎ Ϸул.b ƻƛƭ ƳƻƴŜȅ ǘƻ ƛǘǎ 
wealth fund Legit.ng reported that while the Nigerian National Petroleum Company Limited (NNPCL) struggles to remit money to theŦŜŘŜǊŀǘƛƻƴ ŀŎŎƻǳƴǘǎΣ {ŀǳŘƛ !ǊŀōƛŀΩǎ 
Aramco has added $80 billion worth of shares into the country's sovereign wealth fund. READ ALSO Jubilation as President Tinubumakes fresh appointment A sovereign 
wealth fund (SWF), also known as a social wealth fund, is the surplus money that a country accrues over time. According to a statement released by the official Saudi Press 
Agency, the shares were transferred to SanabilInvestments, a firm controlled by the kingdom's Public Investment Fund (PIF).

https://www.legit.ng/business-economy/energy/1563097-saudi-arabias-
aramco-fix-nigerias-refineries-supply-cbn-foreign-exchange/

https://africa.businessinsider.com/local/markets/saudi-arabia-pledges-fx-support-for-cbn-
and-refinery-overhaul-in-nigeria/yww3zlv

Article One

Article Two

Discrepancies in 
reporting

Aspect Article One Article Two

Focus on 
Collaboration

Emphasizes Saudi Arabia's 
support for Nigeria's 
economic reforms and the 
renovation of state-owned 
refineries.

Highlights Saudi 
Aramco's specific role in 
fixing Nigeria's 
refineries and aiding 
with Forex scarcity.

Details on 
Economic 
Support

Mentions broader economic 
support, including agriculture 
and renewable energy.

Specifically focuses on 
Forex liquidity support 
and the refurbishing of 
refineries.

Scope of Saudi 
Involvement

Broader, including multiple 
sectors like agriculture, 
energy, and oil.

More focused on the oil 
industry and financial 
support.

Completion 
Timeframe for 
Projects

Refers to a general timeframe 
for the completion of refinery 
renovations.

Does not specify a 
timeframe for the 
completion of refinery 
renovations.

Emphasis on 
Saudi Leadership

The role of Crown Prince 
Mohammed Bin Salman is 
mentioned but not deeply 
elaborated.

Highlights the personal 
commitment and 
involvement of Crown 
Prince Mohammed Bin 
Salman in the initiatives.

Detailing of 
Nigeria's Reforms

Provides context about 
President Tinubu's leadership 
and economic reforms in 
Nigeria.

More focus on the Saudi 
Arabian perspective and 
support, with less detail 
ƻƴ bƛƎŜǊƛŀΩǎ ƛƴǘŜǊƴŀƭ 
reforms.

https://www.legit.ng/business-economy/energy/1563097-saudi-arabias-aramco-fix-nigerias-refineries-supply-cbn-foreign-exchange/
https://africa.businessinsider.com/local/markets/saudi-arabia-pledges-fx-support-for-cbn-and-refinery-overhaul-in-nigeria/yww3zlv


Understanding  risks

The following risks do not necessarily comprise all the risks affecting Aramco. There may be additional risks that Aramco is currently not aware of, or that Aramco currently believes are immaterial, which may in the future become material or affect AramŎƻΩs business, financial position and results of operations, or the market price of the shares. As a result of these 
and other risks, the forward-looking events and circumstances discussed in this Annual Report might not occur in the way

Aramco expects, or at all. All forward-looking statements in this Annual Report should be considered in light of these explanations and shareholders should not put undue reliance on forward-looking statements.

The risks described in this section are not presented in order of priority based on their importance or expected effect on Aramco.

!ǊŀƳŎƻΩǎ ǊŜǎǳƭǘǎ ƻŦ ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ ŎŀǎƘ Ŧƭƻǿ ŀǊŜ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƛƳǇŀŎǘŜŘ ōȅ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŎǊǳŘŜ ƻƛƭ ǎǳǇǇƭȅ ŀƴŘ ŘŜƳŀƴŘ ŀƴŘ ǘƘŜ price at which it sells crude oil.

{ŀƭŜǎ ƻŦ ŎǊǳŘŜ ƻƛƭ ŀǊŜ ǘƘŜ ƭŀǊƎŜǎǘ ŎƻƳǇƻƴŜƴǘ ƻŦ !ǊŀƳŎƻΩǎ ŎƻƴǎƻƭƛŘŀǘŜŘ ǊŜǾŜƴǳŜ ŀƴŘ ƻǘƘŜǊ ƛƴŎƻƳŜ ǊŜƭŀǘŜŘ ǘƻ ǎŀƭŜǎΣ ŀŎŎƻǳƴǘƛƴƎ Ŧor птΦл҈Σ ŀƴŘ рлΦо҈ ŦƻǊ ǘƘŜ ȅŜŀǊǎ ŜƴŘŜŘ 5ŜŎŜƳōŜǊ омΣ нлнм ŀƴŘ нлннΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ !ŎŎƻǊŘƛƴƎƭȅΣ !ǊŀƳŎƻΩǎ ǊŜǎǳƭǘǎ ƻŦ ƻǇŜǊŀǘƛƻƴǎ ŀƴd cash flow are significantly impacted by the price at which it sells crude oil.

International crude oil supply and demand and the sales price for crude oil are affected by many factors that are beyond AramŎƻΩs control, including  the  following:

ω aŀǊƪŜǘǎΩ ŜȄǇŜŎǘŀǘƛƻƴǎ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ŦǳǘǳǊŜ ǎǳǇǇƭȅΣ ŘŜƳŀƴŘ ŀƴŘ ǇǊƛŎŜ ƻŦ ǇŜǘǊƻƭŜǳƳ ŀƴŘ ǇŜǘǊƻƭŜǳƳ ǇǊƻŘǳŎǘǎΤ
ω Global economic and political conditions and geopolitical events, including any that impact international trade (including trade routes);

ω Decisions regarding production levels by the Kingdom or other producing states (the Kingdom is a member country of OPEC);
ω The impact of natural disasters and public health pandemics or epidemics (such as

COVID-19) on supply and demand for crude oil, general economic conditions, and the ability

to deliver crude oil;
ω The development of new crude oil exploration, production and transportation methods or technological advancements in existingmethods;

ω Capital investments of oil and gas companies relating to the exploration, development and production of crude oil reserves;

ω The impact of climate change on the demand for, and price of, hydrocarbons (see risk τ

Climate change concerns and impacts
could reduce global demand for hydrocarbons and hydrocarbon-based products and could cause Aramco to incur costs or invest additional capital);

ω Changes to environmental or other regulations or laws applicable to crude oil and related products or the energy industry (see risk τ!ǊŀƳŎƻΩǎ ƻǇŜǊŀǘƛƻƴǎ ŀǊŜ ǎǳōƧŜŎǘ ǘƻ ŜƴǾƛǊƻƴƳŜƴǘŀƭ 
protection, health and safety laws and regulations, and increased concerns regarding the safe use of chemicals and plastics and their potential impact on the environment have resulted in more restrictive regulations and could lead to new regulations);

ω Prices and availability of alternative energies, including renewable energy;

ω The electrification of transportation, technological developments in the cost or endurance of fuel cells for electric vehicles, and changes in transportation-mode preferences,  including  ride-
sharing;

ω Weather conditions affecting supply and demand;
ω Fluctuations in the value of the U.S. dollar, the currency in which crude oil is priced globally; and

ω Crude oil trading activities.

Continued
!ǊŀƳŎƻΩǎ ǊŜǎǳƭǘǎ ƻŦ ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ ŎŀǎƘ Ŧƭƻǿ ŀǊŜ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƛƳǇŀŎǘŜŘ ōȅ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŎǊǳŘŜ ƻƛƭ ǎǳǇǇƭȅ ŀƴŘ ŘŜƳŀƴŘ ŀƴŘ ǘƘŜ price at which it sells crude oil.

International crude oil prices have fluctuated significantly in the past and may remain volatile. Between January 2016 and February 2020, Brent prices generally fluctuated between $40 and
$65 per barrel. Brent prices fell below $23 per barrel in mid-March 2020 in response to the COVID-19 pandemic and other supply and demand factors, and did not recover to above

$60 per barrel until February 2021. Since then, Brent prices have increased and rose significantly in February 2022 in response to the Russia- Ukraine conflict, related international sanctions and other macroeconomic factors, reaching

$128 per barrel in the first half of 2022.

On October 5, 2022, OPEC+ decided to cut oil production quotas by two million barrels per day starting in November 2022. As of December 31, 2022, the Brent price was $85.9 per barrel.
Fluctuations in the price at which Aramco sells crude oil could cause its results of operations and cash flow to vary significantly. In addition, decreases in the price at which Aramco is able  to sell its crude oil could have a material adverse effect on !ǊŀƳŎƻΩǎ ǊŜǎǳƭǘǎ ƻŦ ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ ŎŀǎƘ ŦƭƻǿΦ

Aramco operates in a highly competitive environment.

Competitive pressure could have a material adverse impact on the price at which it sells crude oil and other products.

¢ƘŜ ǎŀƭŜ ƻŦ ŎǊǳŘŜ ƻƛƭ ƻǳǘǎƛŘŜ ǘƘŜ YƛƴƎŘƻƳ ƛǎ ǾŜǊȅ ŎƻƳǇŜǘƛǘƛǾŜΦ !ǊŀƳŎƻΩǎ ǇǊƛƳŀǊȅ ŎƻƳǇŜǘƛǘƻǊǎ ŦƻǊ ǘƘŜ ǎŀƭŜ ƻŦ ŎǊǳŘŜ ƻƛƭ ƻǳǘǎƛŘŜthe Kingdom include national and international oil companies, many of which have substantial crude oil reserves and financial resources. The primary factors affecting competition are the price, reliability, quantity, quality and geographic 
location of crude oil produced. Increased competitive pressures could have a material adverse impact on prices at which Aramco can sell crude oil and its regional and global market share.

Lƴ ŀŘŘƛǘƛƻƴΣ ƻǳǘǎƛŘŜ ǘƘŜ YƛƴƎŘƻƳΣ ǊŜŦƛƴƛƴƎ ŀƴŘ ǇŜǘǊƻŎƘŜƳƛŎŀƭ Ǉƭŀƴǘǎ ƛƴ !ǊŀƳŎƻΩǎ ŘƻǿƴǎǘǊŜŀƳ ǎŜƎƳŜƴǘ ŀǊŜ ǎǳōƧŜŎǘ ǘƻ ŎƻƳǇŜǘƛǘƛƻƴin the

geographies into which they sell refined products or petrochemicals. Competitors include, but are not limited to, refining and petrochemical plants located in, or in close proximity to, relevant markets, and in the case of refining and petrochemical plants that are net importers,  from other international producers. Operating efficiencies and production costs are key 

factors affecting competition for refined products and chemicals. Accordingly, if the operating efficiencies and production costǎ ƻŦ !ǊŀƳŎƻΩǎ ǊŜŦƛƴŜǊƛŜǎ ŀǊŜ ƴƻǘ ǎǳŦŦƛŎƛŜƴǘƭȅ ŎƻƳǇŜǘƛǘƛǾŜ ƛƴ
ǘƘŜ ƎŜƻƎǊŀǇƘƛŜǎ ǘƘŜȅ ǎŜǊǾŜΣ !ǊŀƳŎƻΩǎ ōǳǎƛƴŜǎǎΣ ŦƛƴŀƴŎƛŀƭ Ǉƻǎƛǘƛƻƴ ŀƴŘ ǊŜǎǳƭǘǎ ƻŦ ƻǇŜǊŀǘƛƻƴǎ ŎƻǳƭŘ ōŜ ƳŀǘŜǊƛŀƭƭȅ ŀƴŘ ŀŘǾŜǊǎŜƭȅimpacted.

Climate change concerns and impacts could reduce global demand for hydrocarbons and hydrocarbon-based products and could cause Aramco to incur costs or invest additional capital.

Climate change concerns manifested in public sentiment, government policies, laws and regulations, international agreements and treaties, lawsuits against energy companies, company net-zero ambition and other commitments, investor pressure, fossil fuel divestment campaigns and other actions may reduce global demand for hydrocarbons and hydrocarbon-based 

products and propel a shift toward lower carbon intensity fossil fuels, such as gas, or alternative energy sources. In particular, increasing pressure on governments, businesses, organizations and individuals to reduce GHG emissions has led to a varietyof actions that aim to reduce the use of fossil fuels, including international agreements to reduce GHG emissions. For 

example, the Paris Agreement became effective in November 2016, and many

countries that have ratified the Paris Agreement are adopting domestic measures to meet their goals, which include reducing their use of fossil fuels and increasing their use of alternative energy sources. The landscape of GHG related laws and regulations has been in a state of constant reassessment and it is difficult to predict with certainty the ultimate impact GHG 
related laws, regulations and international agreements will have on Aramco. In addition, jurisdictions in which Aramco operates or its products are sold that are not currently subject to GHG regulation may become regulated and existing GHG regulations may become more stringent.

A reduction in demand for hydrocarbons and hydrocarbon-ōŀǎŜŘ ǇǊƻŘǳŎǘǎ ŎƻǳƭŘ ƘŀǾŜ ŀ ƳŀǘŜǊƛŀƭ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘ ƻƴ !ǊŀƳŎƻΩǎ ōǳǎƛƴŜǎǎΣfinancial position and results of operations.

Risk factors continued

Continued

Climate change concerns and impacts could reduce global demand for hydrocarbons and hydrocarbon-based products and could cause Aramco to incur costs or invest additional capital.

Lƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜ YƛƴƎŘƻƳΩǎ ŀƴƴƻǳƴŎŜŘ ŀƛƳǎ ŀƴŘ ǘƘŜ {ŀǳŘƛ DǊŜŜƴ LƴƛǘƛŀǘƛǾŜΣ !ǊŀƳŎƻ ŀƴƴƻǳƴŎŜŘ ƛǘǎ ŀƳōƛǘƛƻƴ ǘƻ ŀŎƘƛŜǾŜ ƴŜǘ-zero Scope 1 and Scope 2 greenhouse gas emissions across its wholly- owned operated assets by 2050, which in turn will help support the KƛƴƎŘƻƳΩǎ ŀƛƳ ǘƻ ǊŜŀŎƘ

net-zero emissions by 2060 through the circular carbon economy approach. Aramco may incur

substantial costs and capital expenditures to achieve its net-zero ambitions. If Aramco does not meet its announced net-zero tarƎŜǘǎΣ ƻǊ ƛŦ !ǊŀƳŎƻΩǎ ŜŦŦƻǊǘǎ Řƻ ƴƻǘ ƳŜŜǘ ƛƴŎǊŜŀǎƛƴƎ ǎƻŎƛŜǘŀƭ ƻǊ ǎǘŀƪŜƘƻƭŘŜǊ ŜȄǇŜŎǘŀǘƛƻƴǎ ŀƴŘ ǎǘŀƴŘŀǊŘǎΣ !ǊŀƳŎƻ Ƴŀȅ ōŜ ŜȄǇƻǎŜŘto claims and its reputation, employee retention and business may be negatively impacted.

Terrorism and armed conflict may materially and adversely affect Aramco.

!ǊŀƳŎƻΩǎ ŦŀŎƛƭƛǘƛŜǎ ƘŀǾŜ ōŜŜƴ ǘŀǊƎŜǘŜŘ ōȅ ǘŜǊǊƻǊƛǎǘ ŀƴŘ ƻǘƘŜǊ ŀǘǘŀŎƪǎΦ Lƴ aŀǊŎƘ нлннΣ ŀ ǎǘƻǊŀƎŜ ŦŀŎƛƭƛǘȅ ƛƴ Jiddahwas subject to attack by unmanned aerial vehicles and missiles and, in March 2021, the Riyadh Refinery was subject to an attack by unmanned aerial vehicles. In addition, in September 2019, the Abqaiq facility and the Khuraisprocessing facility were 
subject to attack by unmanned aerial vehicles and missiles. As a result of the attacks on the Abqaiq facility and the Khuraisprocessing facility, crude oil production and associated gas production were temporarily reduced and Aramco took a number of acǘƛƻƴǎ ǘƻ ƳƛƴƛƳƛȊŜ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ƭƻǿŜǊ !Ǌŀōƛŀƴ [ƛƎƘǘ ŀƴŘ !Ǌŀōƛŀƴ 9ȄǘǊŀ [ƛƎƘǘ ǇǊƻŘǳŎǘƛƻƴ ōȅ ǘŀǇǇƛƴƎ ƛƴǘƻ !ǊŀƳŎƻΩǎ 

inventories located outside of the Kingdom and swapping crude oil grades of deliveries to Arabian Medium and Arabian Heavy.

Furthermore, in both May and August 2019,  the East-West pipeline and the Shaybahfield, respectively, were targeted by unmanned aerial vehicle attacks. These attacks resulted in a brief shutdown of the pipeline and fires and damage

to the processing and cogeneration infrastructure at the ShaybahNGL facility.
!ŘŘƛǘƛƻƴŀƭ ǘŜǊǊƻǊƛǎǘ ƻǊ ƻǘƘŜǊ ŀǘǘŀŎƪǎ ƻǊ ŀǊƳŜŘ ŎƻƴŦƭƛŎǘ ŎƻǳƭŘ ƛƳǇŀŎǘ !ǊŀƳŎƻΩǎ ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ ƘŀǾŜ ŀ ƳŀǘŜǊƛŀƭ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘ ƻn AǊŀƳŎƻΩǎ ōǳǎƛƴŜǎǎΣ ŦƛƴŀƴŎƛŀƭ Ǉƻǎƛǘƛƻƴ ŀƴŘ ǊŜǎǳƭǘǎ ƻŦ ƻǇŜǊŀǘƛƻƴǎΣ ŎƻǳƭŘ ŎŀǳǎŜ !ǊŀƳŎƻ ǘƻ ŜȄǇŜƴŘ ǎƛƎƴƛŦƛŎŀƴǘ ŦǳƴŘǎ ŀƴŘ ŎƻǳƭŘ ƛƳǇŀct the market price of the shares.

Aramco exports a substantial portion of its crude oil and refined products to
customers in Asia, and adverse economic or political developments in Asia could impact  its results of operations.

Aramco exports a substantial portion of its crude oil and refined products to customers in Asia. In 2021 and 2022, customers in Asia,
ƛƴŎƭǳŘƛƴƎ !ǊŀƳŎƻΩǎ ŀŦŦƛƭƛŀǘŜŘ ǊŜŦƛƴŜǊƛŜǎ ƭƻŎŀǘŜŘ ƛƴ !ǎƛŀΣ ǇǳǊŎƘŀǎŜŘ ум҈ ŀƴŘ тф҈Σ ǊŜǎǇŜŎǘƛǾŜƭȅΣ ƻŦ ƛǘǎ ŎǊǳŘŜ ƻƛƭ ŜȄǇƻǊǘǎΦ !ǊŀƳco expects to export additional crude oil to Asia as new downstream assets in Asia commence operations. In addition, the refined, cƘŜƳƛŎŀƭΣ ǇŜǘǊƻŎƘŜƳƛŎŀƭΣ ōŀǎŜ ƻƛƭ ŀƴŘ ŦƛƴƛǎƘŜŘ ƭǳōǊƛŎŀƴǘ ǇǊƻŘǳŎǘǎ ǘƘŀǘ ŀǊŜ ǇǊƻŘǳŎŜŘ ŀǘ !ǊŀƳŎƻΩǎ Ƨƻƛƴǘ ǾŜƴǘǳǊŜǎ ŀƴŘ 

international operations in Asia are generally sold locally and exported to other Asian countries.

Since early 2020, economic conditions in Asia have been significantly impacted by the outbreak of COVID-19. If there is a prolonged slowdown in economic growth, an economic recession or other adverse economic or political development in Asia, Aramco mayexperience a material reduction in demand for its products by its customers located in the region. Moreover,

any such development in other parts of the world (including political and social instability or armed conflict) may result inother producers supplying surplus capacity to Asia, thereby increasing competition for customers in Asia, which could negatively impact the prices at which Aramco sells its products to customers there. A significant decrease in demand for 

!ǊŀƳŎƻΩǎ ǇǊƻŘǳŎǘǎ ƛƴ !ǎƛŀ ŎƻǳƭŘ ƘŀǾŜ ŀ ƳŀǘŜǊƛŀƭ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘ ƻƴ ƛǘǎ ōǳǎƛƴŜǎǎΣ ŦƛƴŀƴŎƛŀƭ Ǉƻǎƛǘƛƻƴ ŀƴŘ ǊŜǎǳƭǘǎ ƻŦ ƻǇŜǊŀǘƛƻƴǎΦ

Aramco is subject to operational risks and hazards that may have a significant impact on its operations or result in significant liabilities and costs.

Aramco is subject to operational risks common in the oil and gas and petrochemical industries, including  the  following:

ω crude oil or gas spills, pipeline leaks and ruptures, storage tank leaks and accidents involving explosions, fires, blow outsand surface cratering;

ω power shortages or failures;
ω mechanical or equipment failures;

ω transportation interruptions and accidents;
ω tropical monsoons, storms, floods and other natural disasters (including weather conditions associated with climate change);

ω chemical spills, discharges or releases of toxic or hazardous substances or gases; and

ω changes in laws and regulations that could require Aramco to update or modify its methods of production, processing, storage or transportation of products.
¢ƘŜǎŜ Ǌƛǎƪǎ ŎƻǳƭŘ ǊŜǎǳƭǘ ƛƴ ŘŀƳŀƎŜ ǘƻΣ ƻǊ ŘŜǎǘǊǳŎǘƛƻƴ ƻŦΣ !ǊŀƳŎƻΩǎ ǇǊƻǇŜǊǘƛŜǎ ŀƴŘ ŦŀŎƛƭƛǘƛŜǎΣ ŘŜŀǘƘ ƻǊ ƛƴƧǳǊȅ ǘƻ ǇŜƻǇƭŜ ŀƴŘ Ƙarm to the environment, which could have a significant impact on its operations or result in significant liabilities and remediation costs. In addition, Aramco is not insured against all risks and insurance in connection with certain risks

and hazards may not be available

(see risk τ Aramco could be subject to losses from risks related to insufficient insurance).

¢ƻ ǘƘŜ ŜȄǘŜƴǘ ŀ ǎǳōŎƻƴǘǊŀŎǘƻǊ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ŘŀƳŀƎŜΣ !ǊŀƳŎƻΩǎ ǊŜŎƻǳǊǎŜ ǘƻ ǘƘŜ ǊŜƭŜǾŀƴǘ ǎǳōŎƻƴǘǊŀŎǘƻǊ Ƴŀȅ ōŜ ƭƛƳƛǘŜŘ ōy cƻƴǘǊŀŎǘ ƻǊ ǘƘŜ ŦƛƴŀƴŎƛŀƭ Ǿƛŀōƛƭƛǘȅ ƻŦ ǎǳŎƘ ǎǳōŎƻƴǘǊŀŎǘƻǊΦ {ǳŎƘ ƻŎŎǳǊǊŜƴŎŜǎ ŎƻǳƭŘ ŀƭǎƻ ƛƴǘŜǊǊǳǇǘ !ǊŀƳŎƻΩǎ ƻǇŜǊŀǘƛƻƴǎΣ ŘŜƭŀȅ !Ǌamco projects or damage its reputation, which could have a material adverse effect on its business.
CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ !ǊŀƳŎƻΩǎ ŀǎǎŜǘǎ ŀǊŜ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ YƛƴƎŘƻƳ ŀƴŘ ƛǘ ǊŜƭƛŜǎ ƘŜŀǾƛƭȅ ƻƴ ŀ ŎǊƻǎǎ ŎƻǳƴǘǊȅ ǇƛǇŜƭƛƴŜ ǎȅǎtem and terminal facilities to transport crude oil and products through the Kingdom. Aramco also depends  on critical assets to process its crude oil, such

ŀǎ ǘƘŜ !ōǉŀƛǉ ŦŀŎƛƭƛǘȅΣ ǿƘƛŎƘ ƛǎ ƛǘǎ ƭŀǊƎŜǎǘ ƻƛƭ ǇǊƻŎŜǎǎƛƴƎ ŦŀŎƛƭƛǘȅ ŀƴŘ ǇǊƻŎŜǎǎŜǎ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŀƳƻǳƴǘ ƻŦ !ǊŀƳŎƻΩǎ Řŀƛƭȅ ǇǊƻduced crude oil. The East-West pipeline, the ShaybahNGL facility, the Abqaiq facility and the Khuraisprocessing facility have been subject to attacks in 2019.
LŦ !ǊŀƳŎƻΩǎ ŎǊƛǘƛŎŀƭ ǘǊŀƴǎǇƻǊǘ ǎȅǎǘŜƳǎ ƻǊ ǇǊƻŎŜǎǎƛƴƎ ŦŀŎƛƭƛǘƛŜǎ ǿŜǊŜ ǎǳōƧŜŎǘ ǘƻ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŘƛǎǊǳǇǘƛƻƴΣ  ƛǘ ŎƻǳƭŘ ƘŀǾŜ ŀ Ƴŀterƛŀƭ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘ ƻƴ !ǊŀƳŎƻΩǎ ōǳǎƛƴŜǎǎΣ ŦƛƴŀƴŎƛŀƭ Ǉƻǎƛǘƛƻƴ ŀƴŘ ǊŜǎǳƭǘǎ ƻŦ ƻǇŜǊŀǘƛƻƴǎ όǎŜŜ Ǌƛǎƪ τ Terrorism and armed conflict may materially and adversely affect Aramco).

The resurgence of COVID-19 or

outbreaks of other infectious diseases and its impact on business and economic conditions, may have negative effects on AramcƻΩǎbusiness, financial position, cash flow, results of operations, and price of its securities.

The COVID-19 pandemic and measures taken to combat it have had a widespread impact on business and economic conditions, including

on the demand for crude oil, natural gas, refined products and petrochemicals. Public health authorities and governments at local, national and international levels implemented various measures to respond to the pandemic, including restrictions on travel, voluntary and mandatory quarantines, workforce reductions of personnel who are deemed to be nonessential 
and restrictions on business activities. These measures led to lower demand for crude oil, natural gas, refined products and petǊƻŎƘŜƳƛŎŀƭǎ ǿƘƛŎƘ Ƙŀǎ ƘŀŘΣ ŀƴŘ Ƴŀȅ ŎƻƴǘƛƴǳŜ ǘƻ ƘŀǾŜΣ ŀ ŘƛǊŜŎǘ ƛƳǇŀŎǘ ƻƴ !ǊŀƳŎƻΩǎ ƻǇŜǊŀǘƛƻƴǎΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ /h±L5-19 pandemic has resulted in volatility in global capital markets and investor sentiment, which may affect the availability, 

amount and type
of financing available to Aramco.

Aramco is not able to predict how long the COVID-19 pandemic will persist or if there will be further resurgences or new variants of COVID-19 or outbreaks of other infectious diseases, how long measures that are introduced to respond will be in place or ifadditional restrictive measures may be introduced. It also cannot predict how long the effects and the efforts to 
contain them will continue to impact its business after such outbreaks are under control.

Lƴ ŀŘŘƛǘƛƻƴΣ ƛŦ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ǇŜǊŎŜƴǘŀƎŜ ƻŦ !ǊŀƳŎƻΩǎ ǿƻǊƪŦƻǊŎŜ ƛǎ ǳƴŀōƭŜ ǘƻ ǿƻǊƪΣ ƻǊ ƛŦ !ǊŀƳŎƻ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ŎƭƻǎŜ ŦŀŎƛƭƛǘƛŜs bŜŎŀǳǎŜ ƻŦ ƛƭƭƴŜǎǎ ƻǊ ƎƻǾŜǊƴƳŜƴǘ ǊŜǎǘǊƛŎǘƛƻƴǎΣ !ǊŀƳŎƻΩǎ ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ ōǳǎƛƴŜǎǎ Ƴŀȅ ōŜ ƴŜƎŀǘƛǾŜƭȅ ŀŦŦŜŎǘŜŘΦ

Risk factors continued

Estimates of proved hydrocarbon reserves depend on significant interpretations, assumptions and judgments. Any significant deviaǘƛƻƴ ƻǊ ŎƘŀƴƎŜǎ ƛƴ ŜȄƛǎǘƛƴƎ ŜŎƻƴƻƳƛŎ ŀƴŘ ƻǇŜǊŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎ ŎƻǳƭŘ ŀŦŦŜŎǘ ǘƘŜ ŜǎǘƛƳŀǘŜŘ ǉǳŀƴǘƛǘȅ ŀƴŘ ǾŀƭǳŜ ƻŦ !ǊŀƳŎƻΩǎ ǇǊƻǾŜd reserves.

!ǊŀƳŎƻΩǎ ǊŜǎŜǊǾŜ ŜǎǘƛƳŀǘŜǎ ŎƻƴŦƻǊƳ ǘƻ ǘƘŜ
SPE-PRMS definitions and guidelines, which are internationally recognized industry standards promulgated by the Society of Petroleum Engineers, the World Petroleum Council, the American Association of Petroleum Geologists, the Society of Petroleum Evaluation Engineers, the Society of Exploration Geophysicists, the Society of Petrophysicistsand Well Log 

Analysts and the European Association of Geoscientists
& Engineers. Reserve estimation is an inherently complex process that principally relies on a combination of knowledge, experienŎŜ ŀƴŘ ƧǳŘƎƳŜƴǘΦ !ǊŀƳŎƻΩǎ ŀƴŘ 5ϧaΩǎ ŜǎǘƛƳŀǘŜǎ ƻŦ ǘƘŜ ǉǳŀƴǘƛǘȅ ƻŦ !ǊŀƳŎƻΩǎ ǇǊƻǾŜŘ ƘȅŘǊƻŎŀǊōƻƴ ǊŜǎŜǊǾŜǎ ŘŜǇŜƴŘ ƻƴ ǎƛƎƴƛŦƛŎŀƴǘ ƛnterpretations,

assumptions and judgments relating to available geological, geophysical, engineering, contractual, economic and other information, and take into account existing economic and operating conditions and commercial viability

as at the date the reserve estimates are made.
There can be no assurance that the interpretations, assumptions and judgments utilized by Aramco to estimate proved reserves,

or those utilized by D&M for the purposes of preparing its certification letter, will prove to be appropriate or accurate. Any significant deviation from these interpretations, assumptions or judgments could materially affect the estimated quantity or valuŜ ƻŦ !ǊŀƳŎƻΩǎ ǇǊƻǾŜŘ ǊŜǎŜǊǾŜǎΦ

In addition, these estimates could change due to new information from production or drilling

activities, changes in economic factors, including changes in the price of hydrocarbons, changes to laws, regulations or the terms of the Concession or other events. Further, declining hydrocarbon prices may cause certain proved reserves to no longer beconsidered commercially viable,
ǿƘƛŎƘ ŎƻǳƭŘ ǊŜǎǳƭǘ ƛƴ ŘƻǿƴǿŀǊŘ ŀŘƧǳǎǘƳŜƴǘǎ ǘƻ !ǊŀƳŎƻΩǎ ŜǎǘƛƳŀǘŜǎ ƻŦ ƛǘǎ ǇǊƻǾŜŘ ǊŜǎŜǊǾŜǎΣ

impairment of its assets or changes to its capital expenditures and production plans. Moreover, proved reserve estimates are subject to change due to errors in the application of published rules and changes iƴ ƎǳƛŘŀƴŎŜΦ !ƴȅ ƳŀǘŜǊƛŀƭ ǊŜŘǳŎǘƛƻƴ ƛƴ ǘƘŜ ǉǳŀƴǘƛǘȅ ƻǊ ǾŀƭǳŜ ƻŦ !ǊŀƳŎƻΩǎ ǇǊƻǾŜŘ ǊŜǎŜǊǾŜǎ ŎƻǳƭŘ ŀŘǾŜǊǎŜƭȅ ŀŦŦŜŎǘ !ǊŀƳŎƻΩǎ  ōǳǎƛness and reputation.

The independent third-ǇŀǊǘȅ ŎŜǊǘƛŦƛŎŀǘƛƻƴ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŜ YƛƴƎŘƻƳΩǎ ŜǎǘƛƳŀǘŜŘ ǊŜǎŜǊǾŜǎ ŘƻŜǎ ƴƻǘ ŎƻǾŜǊ ǘƘŜ ŜƴǘƛǊŜǘȅ
of its reserves.

Aramco retained independent petroleum consultants, D&M, to audit, as at December 31, 2021, reservoirs Aramco believes accounted for approximately 85% of its proved oil reserves to which it has rights under the Concession and remain to be produced after December 31, 2021, but before December 31, 2077 (the end of the initial 40-year term of the Concession plus 

the first 20-ȅŜŀǊ ŜȄǘŜƴǎƛƻƴύΦ !ǊŀƳŎƻ ŎƘƻǎŜ ǘƘƛǎ ǎŎƻǇŜ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ƻǾŜǊŀƭƭ ǎŎŀƭŜ ƻŦ ǘƘŜ YƛƴƎŘƻƳΩǎ ǊŜǎŜǊǾŜǎ ŀƴŘ ǘƘŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƻŦ ŘŜǇƻǎƛǘǎ ƛƴ ǘƘŜ ƳŀƧƻǊ ǊŜǎŜǊǾƻƛǊǎ ǘƘŀǘ ǿŜǊŜ ŀǎǎŜǎǎŜŘΦ CǳǊǘƘŜǊ ƛƴŘŜǇŜƴŘŜƴǘ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ YƛƴƎŘƻƳΩǎ ǎƳŀƭƭŜǊ ǊŜǎŜǊǾƻƛǊǎwoǳƭŘ ƘŀǾŜ ǘŀƪŜƴ ǎŜǾŜǊŀƭ ȅŜŀǊǎ ǘƻ ŎƻƳǇƭŜǘŜΦ 5ϧaΩǎ ǊŜǎŜǊǾŜǎ ŜǎǘƛƳŀǘƛƻƴ ƻŦ нмтΦл ōƛƭƭƛƻƴ ōŀǊǊŜƭǎ ƻŦ ƻƛƭ ŜǉǳƛǾŀƭŜƴǘ 

ǊŜǎŜǊǾŜǎ ŦƻǊ ǘƘŜ ǊŜǎŜǊǾƻƛǊǎ ƛǘ ŜǾŀƭǳŀǘŜŘ ǿŀǎ ǿƛǘƘƛƴ ǘƘŜ ƴƻ ƳŀǘŜǊƛŀƭ ŘƛŦŦŜǊŜƴŎŜ ŎŀǘŜƎƻǊȅ όǿƛǘƘƛƴ р҈ ƻŦ !ǊŀƳŎƻΩǎ ƛƴǘŜǊƴŀƭ ŜǎǘƛƳation for the same reservoirs)
for the same Concession time period.

There is no independent third-ǇŀǊǘȅ ŎŜǊǘƛŦƛŎŀǘƛƻƴ ƭŜǘǘŜǊ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŜ ōŀƭŀƴŎŜ ƻŦ ǘƘŜ YƛƴƎŘƻƳΩǎ ǇǊƻǾŜŘ ƻƛƭ ŜǉǳƛǾŀƭŜƴǘ ǊŜǎŜrves or as at a more recent date than December 31, 2021. Any material deviation in the quantity of proved reserves could havea ƳŀǘŜǊƛŀƭ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘ ƻƴ !ǊŀƳŎƻΩǎ ŦƛƴŀƴŎƛŀƭ ŎƻƴŘƛǘƛƻƴ ŀƴŘ ǊŜǇǳǘŀǘƛƻƴΦ

Aramco could be subject to losses from risks related to

insufficient insurance.

Aramco insures against risk primarily by self- insuring through its captive insurance subsidiary, Stellar, which provides insurance exclusively to Aramco. Aramco also obtains insurance in certain areas from third-party providers in excess of the coverage provided through Stellar.

Aramco does not insure against all risks and its insurance may not protect it against liability from all potential events, particularly
catastrophic events such as major crude oil spills, environmental disasters, terrorist attacks or acts of war. In addition, it does not maintain business interruption insurance for disruptions to its

operations and certain of its operations are insured separately from the rest of its business. Furthermore, there can be no assurance that Aramco can continue to renew its existing levels of coverage on commercially acceptable terms, or at all. As a result, it could incur significant losses from uninsured risks or risks for which

ƛǘǎ ƛƴǎǳǊŀƴŎŜ ŘƻŜǎ ƴƻǘ ŎƻǾŜǊ ǘƘŜ ŜƴǘƛǊŜ ƭƻǎǎΦ !ƴȅ ǎǳŎƘ ƭƻǎǎŜǎ ŎƻǳƭŘ ƘŀǾŜ ŀ ƳŀǘŜǊƛŀƭ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘ ƻƴ !ǊŀƳŎƻΩǎ ōǳǎƛƴŜǎǎΣ Ŧƛƴŀncial position and results of operations.

!ǊŀƳŎƻΩǎ ŀōƛƭƛǘȅ ǘƻ ŀŎƘƛŜǾŜ ƛǘǎ ǎǘǊŀǘŜƎƛŎ ƎǊƻǿǘƘ ƻōƧŜŎǘƛǾŜǎ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ ǎǳŎŎŜǎǎŦǳƭ ŘŜƭƛǾŜǊȅ  ƻŦ ŎǳǊǊŜƴǘ ŀƴŘ ŦǳǘǳǊŜ
projects and achieving these objectives

may not have the anticipated impact.

!ǊŀƳŎƻΩǎ ŀōƛƭƛǘȅ ǘƻ ŀŎƘƛŜǾŜ ƛǘǎ ǎǘǊŀǘŜƎƛŎ ƎǊƻǿǘƘ ƻōƧŜŎǘƛǾŜǎ ŘŜǇŜƴŘǎΣ ƛƴ ǇŀǊǘΣ ƻƴ ǘƘŜ ǎǳŎŎŜǎǎŦǳƭΣ ǘƛƳŜƭȅ ŀƴŘ Ŏƻǎǘ-effective delivery of capital projects, which are carried out by Aramco or by it along with joint ventures or partners and affiliates. Aramco faces numerous challenges in developing such projects, including

the following:

ω fluctuations in the prices for hydrocarbons, which may impact its ability to finance its projects from its cash flow from operating activities or make projects less economically feasible or 
rendered uneconomic;

ω making economic estimates or assumptions based on data or conditions, including demand and price assumptions, which may change;
ω constraints on the availability and cost of skilled labor, contractors, materials, equipment and facilities;

ω its ability to obtain funding necessary for the implementation of the relevant project on terms acceptable to it, or at all;

ω difficulties in obtaining necessary permits, complying with applicable regulations and changes to applicable law or regulations;
ω difficulties coordinating multiple contractors and subcontractors involved in complex projects;

ω its ability to find major global industry partners and new opportunities for downstream investments globally;
ω market factors outside of its control affecting its ability to fund such projects, including constraints that prevent or limit ŦƛƴŀƴŎƛƴƎ ǇǊƻǾƛŘŜǊǎΩ ŀōƛƭƛǘȅ ǘƻ ƛƴǾŜǎǘ ƛƴ ƘȅŘǊƻŎŀǊōƻƴǎ- related projects; 

and

ω undertaking projects or ventures in new lines of business in which Aramco has limited or no prior operating experience.

These challenges have led and could lead to delays in the completion of projects and increased project costs. If projects aredeƭŀȅŜŘΣ Ŏƻǎǘ ƳƻǊŜ ǘƘŀƴ ŜȄǇŜŎǘŜŘ ƻǊ Řƻ ƴƻǘ ƎŜƴŜǊŀǘŜ ǘƘŜ ŜȄǇŜŎǘŜŘ ǊŜǘǳǊƴΣ !ǊŀƳŎƻΩǎ ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ
expected levels of production could be impacted. These occurrences could result in Aramco recognizing impairments on its projects,  assuming liabilities of joint ventures or partners and affiliates or other consequences, any of which could have a material ŀŘǾŜǊǎŜ ŜŦŦŜŎǘ ƻƴ !ǊŀƳŎƻΩǎ ōǳǎƛƴŜǎǎΣ ŦƛƴŀƴŎƛŀƭ Ǉƻǎƛǘƛƻƴ ŀƴŘ ǊŜǎǳƭǘǎ ƻŦ ƻǇŜǊŀǘƛƻƴǎΦ

Aramco is pursuing lower carbon intensity products and operations to address climate- related risks and opportunities, includingthrough lowering net carbon emissions. Other oil and gas companies may benefit from governmental incentives, such as financial incentives provided by the U.S. Inflation Reduction Act enacted in August 2022 for clean energy, including 

hydrogen, energy storage, clean energy vehicles and carbon capture, utilization and storage. If Aramco is unable to avail itselfƻŦ ǎƛƳƛƭŀǊ ƛƴŎŜƴǘƛǾŜǎΣ ƛǘǎ ŎƻƳǇŜǘƛǘƛǾŜ Ǉƻǎƛǘƛƻƴ Ƴŀȅ ōŜ ƛƳǇŀŎǘŜŘΦ Lƴ ŀŘŘƛǘƛƻƴΣ !ǊŀƳŎƻΩǎ ŀōƛƭƛǘȅ ǘƻ ŘŜǾŜƭƻǇ ƭƻǿ ŎŀǊōƻƴ ǇǊƻŘǳŎǘǎand solutions will also depend on the market acceptance of and regulatory support for

these products.

Risk factors continued

Continued
!ǊŀƳŎƻΩǎ ŀōƛƭƛǘȅ ǘƻ ŀŎƘƛŜǾŜ ƛǘǎ ǎǘǊŀǘŜƎƛŎ ƎǊƻǿǘƘ ƻōƧŜŎǘƛǾŜǎ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ ǎǳŎŎŜǎǎŦǳƭ ŘŜƭƛǾŜǊȅ  ƻŦ ŎǳǊǊŜƴǘ ŀƴŘ ŦǳǘǳǊŜ

projects and achieving these objectives

may not have the anticipated impact.

Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ ŦƛƴŀƴŎƛŀƭ ƛƳǇŀŎǘ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ŎŜǊǘŀƛƴ ƻŦ !ǊŀƳŎƻΩǎ ǎǘǊŀǘŜƎƛŎ ƎǊƻǿǘƘ ǇǊƻƧŜŎǘǎ  ŀƴŘ ŦǊƻƳ ƛǘǎ ŀƳōƛǘƛƻƴ ǘƻ ŀŎƘƛeve net-zero Scope 1 and Scope 2 greenhouse gas emissions across its wholly-owned operated assets by 2050 is uncertain. There is a risk that even if Aramco
is able to achieve its strategic growth objectives, their impact on its business may not be as profitable or as beneficial asanticipated,

which may have a material adverse effect on its business, financial position and results

of operations.

CǳǊǘƘŜǊƳƻǊŜΣ Ƴŀƴȅ ƻŦ !ǊŀƳŎƻΩǎ ǇǊƻƧŜŎǘǎ ǊŜǉǳƛǊŜ ǎƛƎƴƛŦƛŎŀƴǘ ŎŀǇƛǘŀƭ ŜȄǇŜƴŘƛǘǳǊŜǎΦ LŦ ŎŀǎƘ Ŧƭƻǿ ŦǊƻƳ ƻǇŜǊŀǘƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ Ŧundǎ ŦǊƻƳ ŜȄǘŜǊƴŀƭ ŦƛƴŀƴŎƛŀƭ ǊŜǎƻǳǊŎŜǎ ŀǊŜ ƴƻǘ ǎǳŦŦƛŎƛŜƴǘ ǘƻ ŎƻǾŜǊ !ǊŀƳŎƻΩǎ ŎŀǇƛǘŀƭ ŜȄǇŜƴŘƛǘǳǊŜ ǊŜǉǳƛǊŜƳŜƴǘǎΣ !ǊŀƳŎƻ Ƴŀȅ ōŜ ǊŜǉǳired to reallocate available capital among its projects or modify its capital expenditure plans, which may result in 
delays to, or cancellation of, certain projects or deferral

ƻŦ ŎŜǊǘŀƛƴ ŎŀǇƛǘŀƭ ŜȄǇŜƴŘƛǘǳǊŜǎΦ !ƴȅ ŎƘŀƴƎŜ ǘƻ !ǊŀƳŎƻΩǎ ŎŀǇƛǘŀƭ ŜȄǇŜƴŘƛǘǳǊŜ Ǉƭŀƴǎ ŎƻǳƭŘΣ ƛƴ ǘǳǊƴΣ ƘŀǾŜ ŀ ƳŀǘŜǊƛŀƭ ŀŘǾŜǊǎŜ ŜŦŦectƻƴ !ǊŀƳŎƻΩǎ ƎǊƻǿǘƘ ƻōƧŜŎǘƛǾŜǎ ŀƴŘ ƛǘǎ ōǳǎƛƴŜǎǎΣ ŦƛƴŀƴŎƛŀƭ Ǉƻǎƛǘƛƻƴ ŀƴŘ ǊŜǎǳƭǘǎ ƻŦ ƻǇŜǊŀǘƛƻƴǎΦ

!ǊŀƳŎƻΩǎ ƘƛǎǘƻǊƛŎŀƭ ǊŜǎǳƭǘǎ ƻŦ ƻǇŜǊŀǘƛƻƴǎ Ƴŀȅ ƴƻǘ ōŜ ŘƛǊŜŎǘƭȅ ŎƻƳǇŀǊŀōƭŜ ŦǊƻƳ ȅŜŀǊ ǘƻ ȅŜŀǊΦ

In recent years, the Government has adopted a number of changes to the fiscal regime under which Aramco operates. These changes ƘŀǾŜ ŀ ƳŀǘŜǊƛŀƭ ƛƳǇŀŎǘ ƻƴ !ǊŀƳŎƻΩǎ ǊŜǎǳƭǘǎ ƻŦ ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ ƳŀƪŜ ƛǘǎ ŎƻƴǎƻƭƛŘŀǘŜŘ ŦƛƴŀƴŎƛŀƭ ǎǘŀǘŜƳŜƴǘǎ ŦƻǊ ŎŜǊǘŀƛƴ ǇŜǊƛƻŘǎ ƭessdirectly comparable, particularly with respect to revenue and other income related to sales, production 

ǊƻȅŀƭǘƛŜǎΣ ƻǘƘŜǊ ǘŀȄŜǎΣ ƛƴŎƻƳŜ ǘŀȄŜǎ ŀƴŘ ȊŀƪŀǘΦ !ŎŎƻǊŘƛƴƎƭȅΣ !ǊŀƳŎƻΩǎ ƘƛǎǘƻǊƛŎŀƭ ǊŜǎǳƭǘǎ ƻŦ ƻǇŜǊŀǘƛƻƴǎ ŀǊŜ ƴƻǘ

necessarily determinative of its likely future cash flows, results of operations or rate of growth, and its past performance should not be relied upon as an indication of its future performance. For a more detailed discussion of the fiscal regime changes aƴŘ ǘƘŜƛǊ ŜŦŦŜŎǘ ƻƴ !ǊŀƳŎƻΩǎ ŎƻƴǎƻƭƛŘŀǘŜŘ ŦƛƴŀƴŎƛŀƭ ǎǘŀǘŜƳŜƴǘǎΣ ǎŜŜ {ŜŎǘƛƻƴ нΥ wŜǎǳƭǘǎ ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜΣ {ŜŎǘƛƻƴ сΥ 
Additional financial and legal information, and Section 7: Consolidated financial statements.

Aramco may not realize some or all of the expected benefits of recent or future acquisitions, including the acquisition of a 70%equity interest
in SABIC.

Aramco has engaged in, and may continue to engage in, acquisitions of businesses,

technologies, services, products and other assets from time to time. Any such acquisition entails various risks, including that Aramco may not be able to accurately assess the value, strengths and weaknesses of the acquisition or investment targets, effectively integrate the purchased businesses or assets, achieve the expected synergies or recover the purchase costs 

of the acquired businesses or assets. Aramco may also incur unanticipated costs or assume unexpected liabilities and losses in connection with any business or asset it acquires, including in relation to the retention of key employees, legal contingencies (such as, contractual, financial, regulatory, environmental or other obligations and liabilities) and risks related to the 
acquired business, and the maintenance and integration of procedures, controls and quality standards.

¢ƘŜǎŜ ŘƛŦŦƛŎǳƭǘƛŜǎ ŎƻǳƭŘ ƛƳǇŀŎǘ !ǊŀƳŎƻΩǎ ƻƴƎƻƛƴƎ ōǳǎƛƴŜǎǎΣ ŘƛǎǘǊŀŎǘ ƛǘǎ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ŜƳǇƭƻȅŜŜǎ ŀƴŘ ƛƴŎǊŜŀǎŜ ƛǘǎ ŜȄǇŜƴǎŜǎ ǿƘich could, in turn, have a material adverse effect on its business, financial position and results of operations.

hƴ WǳƴŜ мсΣ нлнлΣ !ǊŀƳŎƻ ŀŎǉǳƛǊŜŘ ǘƘŜ tLCΩǎ тл҈ Ŝǉǳƛǘȅ ƛƴǘŜǊŜǎǘ ƛƴ {!.L/ ŦƻǊ ǘƻǘŀƭ ŎƻƴǎƛŘŜǊŀǘƛƻƴ

of SAR 259.1 billion ($69.1 billion). For the acquisition to be successful for Aramco, it will need to manage its ownership stakŜ ƛƴ {!.L/ ƛƴ ŀ ƳŀƴƴŜǊ ǿƘƛŎƘ ǎǳǇǇƻǊǘǎ ǘƘŜ ƻǇǘƛƳƛȊŀǘƛƻƴ ƻŦ {!.L/Ωǎ ǇŜǊŦƻǊƳŀƴŎŜΦ ¢ƘŜ ǊŜŀƭƛȊŀǘƛƻƴ ƻŦ ǎǳŎƘ ōŜƴŜŦƛǘǎ Ƴŀȅ ōŜ ŀŦŦŜŎǘed ōȅ ŀ ƴǳƳōŜǊ ƻŦ ŦŀŎǘƻǊǎΣ Ƴŀƴȅ ƻŦ ǿƘƛŎƘ ŀǊŜ ōŜȅƻƴŘ !ǊŀƳŎƻΩǎ ŎƻƴǘǊƻƭΦ
CŀƛƭǳǊŜ ǘƻ ǊŜŀƭƛȊŜ ǎƻƳŜ ƻǊ ŀƭƭ ƻŦ ǘƘŜ ŀƴǘƛŎƛǇŀǘŜŘ ōŜƴŜŦƛǘǎ ƻŦ ǘƘŜ ŀŎǉǳƛǎƛǘƛƻƴ Ƴŀȅ ƛƳǇŀŎǘ !ǊŀƳŎƻΩǎ ŦƛƴŀƴŎƛŀƭ ǇŜǊŦƻǊƳŀƴŎŜ ŀƴŘ Ǉrospects, including the growth of its downstream business.

Aramco is exposed to risks related

to operating in several countries.

! ǎǳōǎǘŀƴǘƛŀƭ ǇƻǊǘƛƻƴ ƻŦ !ǊŀƳŎƻΩǎ ŘƻǿƴǎǘǊŜŀƳ ƻǇŜǊŀǘƛƻƴǎ ŀǊŜ ŎƻƴŘǳŎǘŜŘ ƻǳǘǎƛŘŜ ǘƘŜ YƛƴƎŘƻƳΦ wƛǎƪǎ ƛƴƘŜǊŜƴǘ ƛƴ ƻǇŜǊŀǘƛƴƎ ƛƴ ǎŜǾeral countries include, without limitation:

ω complying with, and managing changes to and developments in, a variety of laws and regulations, including, without limitation, with respect to price regulations, data privacy, cybersecurity, 

the environment, forced

divestment of assets, expropriation of property and cancellation or forced renegotiation of contract rights;
ω complying with tax regimes in multiple jurisdictions and the imposition of new or increased withholding or other taxes or royalties;
ω the imposition of new, or changes to existing, transfer pricing regulations or the imposition of new restrictions on foreign trade, investment  or travel;

ω adverse changes in economic and trade sanctions, import or export controls and national security measures resulting in business disruptions, including delays or denials of import or export 

licenses or blocked or rejected financial transactions;
ω conducting business with subsidiaries, joint operations and joint ventures and their potential challenges implementing policieǎ ŀƴŘ ǇǊƻŎŜŘǳǊŜǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ /ƻƳǇŀƴȅΩǎ ǇƻƭƛŎƛŜǎ ŀƴŘ 
procedures; and

ω fluctuations in foreign currency exchange rates.

Operating in several countries also requires significant management attention and resources. The occurrence of any of these riskǎ Ƴŀȅ ōŜ ōǳǊŘŜƴǎƻƳŜ ŀƴŘ ŎƻǳƭŘ ƘŀǾŜ ŀ ƳŀǘŜǊƛŀƭ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘ ƻƴ !ǊŀƳŎƻΩǎ ōǳǎƛƴŜǎǎΣ ŦƛƴŀƴŎƛŀƭ Ǉƻǎƛǘƛƻƴ ŀƴŘ ǊŜǎǳƭǘǎ ƻŦ ƻǇŜǊŀǘƛƻns.

Aramco is dependent on Senior Management and key personnel.

Aramco operates in a competitive environment, and its success depends upon its ability to identify, hire, develop, motivate and retain highly-ǉǳŀƭƛŦƛŜŘ {ŜƴƛƻǊ aŀƴŀƎŜƳŜƴǘ ŀƴŘ ƻǘƘŜǊ ƪŜȅ ǇŜǊǎƻƴƴŜƭΦ !ǊŀƳŎƻΩǎ {ŜƴƛƻǊ aŀƴŀƎŜƳŜƴǘ ŀƴŘ ƻǘƘŜǊ ƪŜȅ ǇŜǊǎƻƴƴŜƭ Ƴŀȅ Ǿƻƭǳƴǘarily terminate their employment with Aramco or leave their positions due to reasons beyond 

!ǊŀƳŎƻΩǎ ŎƻƴǘǊƻƭΦ LŦ !ǊŀƳŎƻ ŜȄǇŜǊƛŜƴŎŜǎ ŀ ƭŀǊƎŜ

number of departures of its oil and gas experts in a relatively short period of time, attracting

and retaining a sufficient number of replacement personnel may be challenging. If Aramco is unable to hire and retain Senior ManŀƎŜƳŜƴǘ ŀƴŘ ƻǘƘŜǊ ƪŜȅ ǇŜǊǎƻƴƴŜƭ ǿƛǘƘ ǊŜǉǳƛǎƛǘŜ ǎƪƛƭƭǎ ŀƴŘ ŜȄǇŜǊǘƛǎŜΣ ƛǘ ŎƻǳƭŘ ƘŀǾŜ ŀ ƳŀǘŜǊƛŀƭ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘ ƻƴ !ǊŀƳŎƻΩǎ ōǳǎƛness, financial position and results of operations.

!ǊŀƳŎƻΩǎ ƻǇŜǊŀǘƛƻƴǎ ŀǊŜ ŘŜǇŜƴŘŜƴǘ ƻƴ ǘƘŜ ǊŜƭƛŀōƛƭƛǘȅ ŀƴŘ ǎŜŎǳǊƛǘȅ ƻŦ ƛǘǎ L¢ ǎȅǎǘŜƳǎΦ

Aramco relies on the security of critical information and operational technology systems for, among other things, the exploration, development, production, storage and distribution of hydrocarbons, the processing,  use and security of financial records,proprietary information, intellectual property, personal information and operating data, and communications with 

management, personnel and business partners. Cyber incidents may negatively impact these or other functions and, particularlyin relation to industrial control systems, may result in physical damage, injury  or loss of life and environmental harm. AramcoΩǎ
systems are a high-profile target for sophisticated cyberattacks by nation states, criminal hackers and competitors, and it routinely fends off malicious attempts to gain unauthorized systems access. While Aramco seeks to maintain a secure network infrastructure to protect against critical data loss and to ensure operational integrity and continuity, there is a risk 
that determined

attackers with access to the necessary resources could successfully penetrate its systems.

Attempts to gain unauthorized access to Aramco networks have been successful in the past, including a 2012 cyberattack in which Aramco resorted to manual procedures for certain nonoperational related matters while the breach was contained. To date, noneofǘƘŜǎŜ ŀǘǘŜƳǇǘǎ ƘŀǾŜ ōŜŜƴ ƳŀǘŜǊƛŀƭ ǘƻ !ǊŀƳŎƻΩǎ ŦƛƴŀƴŎƛŀƭ ǇŜǊŦƻǊƳŀƴŎŜ ƻǊ ǊŜǇǳǘŀǘƛƻƴΦ bƻƴŜǘƘŜƭŜǎǎΣ ǘƘŜ 
nature and breadth of any potential future cyberattack remain unknown and technology that has allowed an increase in remote working arrangements may increase the risk of cybersecurity incidents, data breaches or cyberattacks. Such incidents could resultin significant costs, including investigation and remediation expenses, regulatory scrutiny, legal liability and 
the loss of personal or sensitive business or third-ǇŀǊǘȅ ƛƴŦƻǊƳŀǘƛƻƴΣ ŀƴŘ ŎƻǳƭŘ ƘŀǾŜ ŀ ƳŀǘŜǊƛŀƭ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘ ƻƴ !ǊŀƳŎƻΩǎ ƻǇŜǊations and reputation.

Aramco is and has been subject to significant litigation and other actions.

Aramco is and has been subject to significant litigation, primarily in the United States and  the Kingdom. Some of the most signƛŦƛŎŀƴǘ ¦Φ{Φ ƭƛǘƛƎŀǘƛƻƴ Ƙŀǎ ƛƴǾƻƭǾŜŘ ŀƭƭŜƎŀǘƛƻƴǎ ƻŦ Ǿƛƻƭŀǘƛƻƴǎ ƻŦ ŀƴǘƛǘǊǳǎǘ ƭŀǿǎ ŀǊƛǎƛƴƎΣ ƛƴ ǇŀǊǘΣ ŦǊƻƳ ǘƘŜ YƛƴƎŘƻƳΩǎ ƳŜƳōŜǊǎhip and participation in

OPEC. Such antitrust litigation sought extensive relief, including treble damages, divestiture of assets in the United Statesand disgorgement of profits. If granted, this relief could have had a material adverse impact on Aramco. To date, the OPEC-related antitrust lawsuits have been dismissed on the basis of various sovereign defenses under U.S. law. However, there 

is no assurance that Aramco will prevail on the basis of these defenses in the future in connection

with OPEC-related or other lawsuits, and Aramco and its affiliates could be subject to similar claims elsewhere in the future where it may not have similar defenses. In addition, there is a risk
that laws could be enacted in the future that would expressly remove or weaken certain sovereign defenses.
In addition, increasing attention on climate change risks may result in increased litigation against Aramco and its affiliates. Claims relating to climate change matters have been filed against companies in the oil and gas industry by private parties, shareholders of such companies, public interest organizations, state attorneys general, cities and other localities, 

especially

in the United States and Europe. These lawsuits seek a variety of remedies, including financial compensation for alleged pastand future damages resulting from climate change and court orders requiring energy companies to reduce GHG emissions. Furthermore, oil and gas companies have been subject to a growing number of lawsuits alleging damages from the 

ŎƻƳǇŀƴƛŜǎΩ ŎƻƴǘǊƛōǳǘƛƻƴǎ ǘƻ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΣ ŦŀƛƭǳǊŜ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ŦǊƻƳ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ǘƘŜƛǊ ƻǇŜǊŀǘƛƻƴǎΣ ŎƻƴŎŜŀƭƛng information about the consequences of the use of their products on climate change and similar matters. Motiva has been named in several of
these lawsuits, and Aramco and its affiliates may be named in similar lawsuits in the future.

In addition, oil and gas companies are also increasingly subject to lawsuits based on allegations that certain public statements regarding environmental, social and governance (ESG) matters or net-zero or carbon neutrality targets are made without clear plans, exaggerate spending on energy that comes from sources other than fossil fuels, lack details or factual 

support or rely too heavily on carbon or other offsets or technologies that are not yet viable or scalable and therefore are falǎŜ ŀƴŘ ƳƛǎƭŜŀŘƛƴƎ άƎǊŜŜƴǿŀǎƘƛƴƎέ ŎŀƳǇŀƛƎƴǎ ƻǊ ǘƘŀǘ ŎƭƛƳŀǘŜ- related disclosures made by companies are inadequate. Aramco could be subject to such lawsuits if it makes these types of statements and its customers or investors believe they 

have been harmed as a result. Motiva is subject to this type of lawsuit where a state government in the United States allegedthat Motiva engaged in greenwashing and misled consumers about the consequences of the use of its products on climate change.
Litigation could result in substantial costs (including civil or criminal penalties, or both, damages or the imposition of import trade measures) and require Aramco to devote substantial resources and divert management attention, any of which may have amaterial adverse effect on its business, financial position and results of operations.

Moreover, exports of crude oil, refined products and petrochemicals by Aramco or its affiliates to foreign countries may be affected by litigation, regulatory actions, investigations, disputes or agreements that lead to the imposition of import trade measures, including anti-dumping and countervailing duties, safeguard measures, import licensing and customs 
requirements, and new or increased tariffs, quotas or embargoes. The possibility and effect of any such measures will depend on the laws governing the foreign country to which the applicable products are being exported and applicable international tradeagreements. Foreign countries may

take such measures for political or other reasons, including reasons unrelated to Aramco actions  or operations. Because the majƻǊƛǘȅ ƻŦ !ǊŀƳŎƻΩǎ ǇǊƻŘǳŎǘǎ ŀǊŜ ŜȄǇƻǊǘŜŘΣ ŀƴȅ ǎǳŎƘ ƳŜŀǎǳǊŜǎ Ƴŀȅ

ƘŀǾŜ ŀ ƳŀǘŜǊƛŀƭ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘ ƻƴ !ǊŀƳŎƻΩǎ ōǳǎƛƴŜǎǎΣ ŦƛƴŀƴŎƛŀƭ Ǉƻǎƛǘƛƻƴ ŀƴŘ ǊŜǎǳƭǘǎ ƻŦ ƻǇŜǊŀǘƛƻƴǎΦ

Continued

Aramco is and has been subject to significant litigation and other actions.

In addition, the Kingdom is a party to international trade agreements, such as World Trade Organization agreements, that include commitments by the Kingdom with respect to the composition of its laws, regulations and practices that impact international trade. The Kingdom may become a party to other such agreements in the future. Compliance by the Kingdom 

with any such commitments may directly or indirectly impact Aramco and could cause it to alter its operations in a manner that

is costly or otherwise has a material adverse effect on its business, financial position or results of operations. If the KingdoƳ Ŧŀƛƭǎ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜǎŜ ŎƻƳƳƛǘƳŜƴǘǎΣ !ǊŀƳŎƻΩǎ ōǳǎƛƴŜǎǎ ƻǇŜǊŀǘƛƻƴǎ ŎƻǳƭŘ ōŜ ŜȄǇƻǎŜŘ ǘƻ ǎŎǊǳǘƛƴȅ ŀƴŘ !ǊŀƳŎƻ ƻǊ ƛǘǎ ŀŦŦƛƭƛŀtesΩ ŜȄǇƻǊǘǎ ŎƻǳƭŘ ōŜ ǎǳōƧŜŎǘ ǘƻ ǇƻǘŜƴǘƛŀƭ ǊŜƳŜŘƛŀƭ ƳŜŀǎǳǊŜǎΣ ǎǳŎƘ ŀǎ ŘǳǘƛŜǎΣ ǿƘƛŎƘ ŎƻǳƭŘ ƘŀǾŜ ŀ ƳŀǘŜǊƛŀƭ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘ 

ƻƴ !ǊŀƳŎƻΩǎ ōǳǎƛness, financial position and results of operations.

Aramco operates in a regulated industry and its business may be affected by regulatory changes.

¢ƘŜ ƻƛƭ ŀƴŘ Ǝŀǎ ƛƴŘǳǎǘǊȅ ƛƴ ǘƘŜ YƛƴƎŘƻƳ ƛǎ ŀ ǊŜƎǳƭŀǘŜŘ ƛƴŘǳǎǘǊȅΦ !ƴȅ ŎƘŀƴƎŜ ƛƴ ǘƘŜ YƛƴƎŘƻƳΩǎ ƭŀǿǎΣ ǊŜƎǳƭŀǘƛƻƴǎΣ ǇƻƭƛŎƛŜǎ ƻǊ Ǉractices relating

ǘƻ ǘƘŜ ƻƛƭ ŀƴŘ Ǝŀǎ ƛƴŘǳǎǘǊȅ ŎƻǳƭŘ ƘŀǾŜ ŀ ƳŀǘŜǊƛŀƭ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘ ƻƴ !ǊŀƳŎƻΩǎ ōǳǎƛƴŜǎǎΣ ŦƛƴŀƴŎƛŀƭ Ǉƻǎƛǘƛƻƴ ŀƴŘ ǊŜǎǳƭǘǎ ƻŦ ƻǇŜǊations. In addition, although the Concession provides for an initial period of 40 years, which will be extended by the Government for 20 years provided Aramco satisfies certain conditions commensurate with current operating practices (and may 

be

amended and extended for an additional 40 years thereafter subject to Aramco and the Government agreeing on the terms of
the extension), there is no assurance that the Government will not revoke the Concession  in whole or in part or adversely changŜ !ǊŀƳŎƻΩǎ ǊƛƎƘǘǎ ƛƴ ǊŜǎǇŜŎǘ ƻŦ ǘƘŜ /ƻƴŎŜǎǎƛƻƴΣ ǿƘƛŎƘ ǿƻǳƭŘ ƘŀǾŜ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘ ƻƴ !ǊŀƳŎƻΩǎ ōǳǎƛƴŜǎǎΣ ŦƛƴŀƴŎƛŀƭposition and results of operations.

Violations of applicable sanctions and trade restrictions, as well as anti-bribery and anti-corruption laws, could adversely affect Aramco.

Aramco currently conducts business, and could in the future decide to take part in new business activities, in locations where certain parties
are subject to sanctions and trade restrictions, as well as anti-bribery and anti-corruption laws, imposed by the United States,the European Union, the United Kingdom and other sanctioning or regulatory bodies. Laws and regulations governing sanctions, trade restrictions and bribery and corruption are

complex and are subject to change. For example, sanctions activities against Russia and individuals and companies connected to the Russian government or its officials have increased following the start of the Russia-Ukraine

ŎƻƴŦƭƛŎǘ ŀƴŘ ŀŘŘƛǘƛƻƴŀƭ ǎŀƴŎǘƛƻƴǎ ŎƻǳƭŘ ōŜ ƛƳǇƻǎŜŘ ƛƴ ǘƘŜ ŦǳǘǳǊŜ ǘƘŀǘ Ƴŀȅ ŀŘǾŜǊǎŜƭȅ ƛƳǇŀŎǘ !ǊŀƳŎƻΩǎ ōǳǎƛƴŜǎǎŜǎΦ

¢ƘŜǊŜ Ŏŀƴ ōŜ ƴƻ ŀǎǎǳǊŀƴŎŜ ǘƘŀǘ !ǊŀƳŎƻΩǎ ŎƻǊǇƻǊŀǘŜ ƎƻǾŜǊƴŀƴŎŜΣ ŎƻƳǇƭƛŀƴŎŜ ŀƴŘ ŜǘƘƛŎǎ ǇƻƭƛŎƛŜǎ ŀƴŘ ǇǊƻŎŜŘǳǊŜǎ όƛƴŎƭǳŘƛƴƎ ǿƛǘƘ Ǌespect to sanctions and trade restrictions, anti-bribery and anti-corruption) will protect it from the improper conduct of its employees or business partners, which conduct could result in substantial civil or criminal penalties. If Aramco were to 
be sanctioned in the future, as a result of its transactions with other parties or otherwise, such sanctions could result in asset freezes against Aramco, restrictions on investors trading securities issued by Aramco or other adverse consequences. Such penŀƭǘƛŜǎ ƻǊ ǎŀƴŎǘƛƻƴǎ ŎƻǳƭŘ ƘŀǾŜ ŀ ƳŀǘŜǊƛŀƭ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘ ƻƴ !ǊŀƳŎƻΩǎ ōǳǎƛƴŜǎǎΣ ŦƛƴŀƴŎƛŀƭ Ǉƻǎƛǘƛƻƴ ŀƴŘ ƳŀǘǘŜǊ ƻŦ 

operations.

Aramco is required to obtain, maintain and renew governmental licenses, permits and approvals in order to operate its businesses.

¢ƘŜ ǊƛƎƘǘǎ ƎǊŀƴǘŜŘ ǘƻ !ǊŀƳŎƻ ǳƴŘŜǊ ǘƘŜ /ƻƴŎŜǎǎƛƻƴ ǊŜǇǊŜǎŜƴǘ !ǊŀƳŎƻΩǎ ƭƛŎŜƴǎŜǎΣ ǇŜǊƳƛǘǎ ŀƴŘ ŀǇǇǊƻǾŀƭǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŎƻƴŘǳŎǘ ōǳǎiness

in the Kingdom with respect to hydrocarbons operations and related activities. However, Aramco is required to obtain and renew any license, permit or approval that is required under the Hydrocarbons Law, GSPR (which is replaced by the Energy Supplies Law) or with respect to certain other activities unrelated to hydrocarbons operations. There can be no 
assurance that the

relevant authorities will issue any such licenses, permits or approvals in the time frame anticipated by Aramco, or at all. Any unforeseen failure to renew, maintain or obtain the required permits and approvals, or the revocation or termination of existingƭƛŎŜƴǎŜǎΣ ǇŜǊƳƛǘǎ ŀƴŘ ŀǇǇǊƻǾŀƭǎΣ Ƴŀȅ ƛƴǘŜǊǊǳǇǘ !ǊŀƳŎƻΩǎ ƻǇŜǊŀǘƛƻƴǎΣ ŎƻǳƭŘ ǊŜǎǳƭǘ ƛƴ ŦƛƴŀƴŎƛŀƭ ŀƴŘ ƻǘƘŜǊ ǇŜƴŀƭǘƛŜǎ

ŀƴŘ ŎƻǳƭŘ ƘŀǾŜ ŀ ƳŀǘŜǊƛŀƭ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘ ƻƴ !ǊŀƳŎƻΩǎ ōǳǎƛƴŜǎǎΣ ŦƛƴŀƴŎƛŀƭ Ǉƻǎƛǘƛƻƴ ŀƴŘ ǊŜǎǳƭǘǎ ƻŦ ƻǇŜǊŀǘƛƻƴǎΦ

!ǊŀƳŎƻΩǎ ƻǇŜǊŀǘƛƻƴǎ ŀǊŜ ǎǳōƧŜŎǘ ǘƻ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇǊƻǘŜŎǘƛƻƴΣ ƘŜŀƭǘƘ ŀƴŘ ǎŀŦŜǘȅ ƭŀǿǎ ŀƴŘ ǊŜƎǳƭŀǘƛƻƴǎ ŀƴŘ ƛƴŎǊŜŀǎŜŘ ŎƻƴŎŜǊƴǎ ǊŜgarding the safe use of chemicals and plastics and their potential impact on the environment have resulted in more restrictive regulations and could lead to new regulations.

!ǊŀƳŎƻΩǎ ƻǇŜǊŀǘƛƻƴǎ ŀǊŜ ǎǳōƧŜŎǘ ǘƻ ƭŀǿǎ ŀƴŘ ǊŜƎǳƭŀǘƛƻƴǎ ǊŜƭŀǘƛƴƎ ǘƻ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇǊƻǘŜŎǘƛƻƴΣ ƘŜŀƭǘƘ ŀƴŘ ǎŀŦŜǘȅΦ ¢ƘŜǎŜ ƭŀǿǎ ŀnd regulations govern, among other things, the generation, storage, handling, use, disposal and transportation of hazardous materials, the emission and discharge of hazardous materials, groundwater use and contamination and the health 

ŀƴŘ ǎŀŦŜǘȅ ƻŦ !ǊŀƳŎƻΩǎ ŜƳǇƭƻȅŜŜǎ ŀƴŘ ǘƘŜ ŎƻƳƳǳƴƛǘƛŜǎ ƛƴ ǿƘƛŎƘ ƛǘ ƻǇŜǊŀǘŜǎΦ
Compliance with these obligations can result in significant expenditures. If Aramco fails to comply with applicable laws and regulations,

it could be subject to fines or the partial or total shutdown of related operations. Aramco has, from time to time, shutdown certain facilities in order to ensure compliance with applicable laws and regulations.

The implementing regulation for air quality  was issued pursuant to the resolution of the Minister of Environment, Water and Agriculture number (512258/1/1442) dated 24/09/1442H (corresponding to May 6, 2021) in accordance with the Environmental Law issued by Royal Decree No. M/165, dated 19/11/1441H (corresponding to July 10, 2020), and became
effective on January 13, 2021. The implementing regulation for air quality imposes significantly more stringent limits on emissions from various types of facilities, compared to earlier regulations, and the Company is currently engaged in discussions with the regulator to clarify or reconsider certain requirements set  out under this regulation. Depending on the 

ƻǳǘŎƻƳŜ ƻŦ ǘƘŜ /ƻƳǇŀƴȅΩǎ ŘƛǎŎǳǎǎƛƻƴǎ ǿƛǘƘ ǘƘŜ ǊŜƎǳƭŀǘƻǊΣ ǘƘŜǊŜ ƛǎ ŀ Ǌƛǎƪ ǘƘŀǘ ǎƛƎƴƛŦƛŎŀƴǘ Ŏƻǎǘǎ ŎƻǳƭŘ ōŜ ǊŜǉǳƛǊŜŘ ǘƻ ōǊƛƴƎ !ǊamcƻΩǎ ŦŀŎƛƭƛǘƛŜǎ ƛƴǘƻ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘƛǎ ǊŜƎǳƭŀǘƛƻƴΦ

In addition, a stricter interpretation of existing laws and regulations, any changes in these laws and regulations or the enactmŜƴǘ ƻŦ ƴŜǿ ƭŀǿǎ ŀƴŘ ǊŜƎǳƭŀǘƛƻƴǎ Ƴŀȅ ƛƳǇƻǎŜ ƴŜǿ ƻōƭƛƎŀǘƛƻƴǎ  ƻƴ !ǊŀƳŎƻ ƻǊ ƻǘƘŜǊǿƛǎŜ ŀŘǾŜǊǎŜƭȅ ŀŦŦŜŎǘ !ǊŀƳŎƻΩǎ ōǳǎƛƴŜǎǎΣ ŦƛƴŀƴŎial position and results of operations.

Aramco may also (i) incur significant costs associated with the investigation, clean up and restoration of contaminated land, water or ecosystems, as well as claims for damage to property and (ii) face claims of death or injury
to persons resulting from exposure to hazardous materials or adverse impacts on natural resources and properties of others resulting from its operations (including potentially from the transportation of hazardous substances and products, feedstock or chemiŎŀƭ ǇƻƭƭǳǘƛƻƴύΦ !ƴȅ ǎǳŎƘ Ŏƻǎǘǎ ƻǊ ƭƛŀōƛƭƛǘƛŜǎ ŎƻǳƭŘ ƘŀǾŜ ŀ ƳŀǘŜǊƛŀƭ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘ ƻƴ !ǊŀƳŎƻΩǎ ōǳǎƛƴŜǎǎΣ ŦƛƴŀƴŎƛŀƭ 

position and results of operations. In particular,  in the United States, Motiva and other companies in the petroleum refining and marketing industry historically used MTBE as a gasoline additive.

Motiva is a party to pending lawsuits concerning alleged environmental impact associated with historic releases of MTBE in the United States, many of which involve other petroleum marketers and refiners. Plaintiffs in these MTBE lawsuits generally seek to spread liability among large groups of oil companies and seek substantial damages. Additional lawsuits and 
claims related to the use of MTBE, including personal-injury claims, may be filed in the future. Motiva could be subject to material liabilities relating to MTBE claims.

Continued

!ǊŀƳŎƻΩǎ ƻǇŜǊŀǘƛƻƴǎ ŀǊŜ ǎǳōƧŜŎǘ ǘƻ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇǊƻǘŜŎǘƛƻƴΣ ƘŜŀƭǘƘ ŀƴŘ ǎŀŦŜǘȅ ƭŀǿǎ ŀƴŘ ǊŜƎǳƭŀǘƛƻƴǎ ŀƴŘ ƛƴŎǊŜŀǎŜŘ ŎƻƴŎŜǊƴǎ ǊŜgarding the safe use of chemicals and plastics and their potential impact on the environment have resulted in more restrictive regulations and could lead to new regulations.

Moreover, concerns regarding chemicals and plastics, including their safe use and potential impact on the environment, and how plastics contribute to climate change, reflect a growing trend in societal demands for increasing levels  of product safety, lessplastic use, environmental protection and recycling. These concerns have
led to more restrictive regulations and could lead to new regulations. They could also manifest themselves in shareholder proposals, delays or failures in obtaining or retaining regulatory

approvals, increased costs related to complying with more restrictive regulations, delayed product launches, lack of market acceptance, lower sales volumes or discontinuance of chemicals or plastics products, continued pressure for more stringent regulatorȅ ƛƴǘŜǊǾŜƴǘƛƻƴ ŀƴŘ ƛƴŎǊŜŀǎŜŘ ƭƛǘƛƎŀǘƛƻƴΦ ¢ƘŜǎŜ ŎƻƴǎŜǉǳŜƴŎŜǎ ŎƻǳƭŘ ŀƭǎƻ ƘŀǾŜ ŀƴ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘ ƻƴ !ǊŀƳŎƻΩǎ 
business, financial position, results of operations and reputation.

The mechanism for equalization

compensation Aramco receives from the Government in respect of domestic sales of certain hydrocarbons may be changed.

The Concession requires Aramco to meet domestic demand for certain hydrocarbons, petroleum products and LPG through domestic proŘǳŎǘƛƻƴ ƻǊ ƛƳǇƻǊǘǎΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǇǳǊǎǳŀƴǘ ǘƻ ǘƘŜ YƛƴƎŘƻƳΩǎ ǊŜƎǳƭŀǘƻǊȅ ǊŜƎƛƳŜΣ !ǊŀƳŎƻ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ǎŜƭƭ ŎǊǳŘŜ ƻƛƭ ŀƴŘ ŎŜǊǘŀƛn rŜŦƛƴŜŘ ǇǊƻŘǳŎǘǎ ǘƻ ǘƘƛǊŘ ǇŀǊǘƛŜǎ ƛƴ ǘƘŜ YƛƴƎŘƻƳ ŀǘ ǘƘŜ DƻǾŜǊƴƳŜƴǘΩǎ ǊŜƎǳƭŀǘŜŘ ǇǊƛŎŜǎΦ ¢ƘŜ ǊŜƎǳƭŀǘŜŘ 
prices for these products have historically generated less revenue for Aramco than if

the same products had been sold for export.

Pursuant to an equalization mechanism, the Government compensates Aramco for the revenue it directly forgoes as a result of selling these products in the Kingdom at regulated prices. Under this mechanism, Aramco receives compensation for the difference between regulated prices and equalization prices in respect of such sales.

Furthermore, in the Kingdom, natural gas prices are regulated by the Government and the price that domestic customers pay is traditionally set by the Council of Ministers. Effective September 17, 2019, the Government implemented an equalization mechanism to compensate Aramco for the revenue it directly forgoes as a result of selling Regulated Gas Products in 

the Kingdom at Domestic Gas Prices, in the event that the Government does not adjust the Domestic Gas Prices to meet the pricing of the gas projects in order to ensure Aramco receives a commercial rate of return on each project. Under this mechanism, Aramco receives compensation
for the difference between Domestic Gas Prices and Blended Prices in respect of such sales.

No assurance can be given that either equalization mechanism will not be revoked or amended on terms less favorable to Aramcothan the existing mechanism. In addition, in the event that the equalization price is less than the regulated price, in the case of liquids, or the Blended Price is less than the Domestic Gas Price, in the case of natural gas, the difference 

ǿƻǳƭŘ ōŜ ŘǳŜ ŦǊƻƳ !ǊŀƳŎƻ ǘƻ ǘƘŜ DƻǾŜǊƴƳŜƴǘΦ !ƴȅ ǎǳŎƘ ŜǾŜƴǘ ŎƻǳƭŘ ƘŀǾŜ ŀ ƳŀǘŜǊƛŀƭ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘ ƻƴ !ǊŀƳŎƻΩǎ ŜŀǊƴƛƴƎǎΣ ŎŀǎƘ Ŧƭow, financial position and results of operations.

Aramco is required  to separate its downstream business into an independent legal entity within

a certain time period as a condition of the Government allowing the general corporate tax rate to apply

ǘƻ !ǊŀƳŎƻΩǎ ŘƻǿƴǎǘǊŜŀƳ  ōǳǎƛƴŜǎǎΦ

9ŦŦŜŎǘƛǾŜ WŀƴǳŀǊȅ мΣ нлнлΣ ǘƘŜ ǘŀȄ ǊŀǘŜ ŀǇǇƭƛŎŀōƭŜ ǘƻ !ǊŀƳŎƻΩǎ ŘƻǿƴǎǘǊŜŀƳ ŀŎǘƛǾƛǘƛŜǎ ƛǎΣ ŦƻǊ ŀ

five-year period, the general corporate tax rate of 20% that applies to all similar domestic downstream companies under the Income Tax Law, rather than the 50% to 85% multitiered structure of income tax rates that previously applied to domestic oil and hydrocarbon production companies. In order for the geƴŜǊŀƭ ŎƻǊǇƻǊŀǘŜ ǘŀȄ ǊŀǘŜ ǘƻ ŀǇǇƭȅ ǘƻ !ǊŀƳŎƻΩǎ 

downstream business, Aramco is required to separate its downstream activities (from the

oil and hydrocarbon production activities)

into an independent legal entity before December 31, 2024. If Aramco does not comply in separating its downstream business within this five-ȅŜŀǊ ǇŜǊƛƻŘ ŀƴŘ ƛǎ ƴƻǘ ƎǊŀƴǘŜŘ ŀƴ ŜȄǘŜƴǎƛƻƴΣ !ǊŀƳŎƻΩǎ ŘƻǿƴǎǘǊŜŀƳ ōǳǎƛƴŜǎǎ ǿƛƭƭ ōŜ ǘŀȄŜŘ ǊŜǘǊƻŀŎǘƛǾŜƭȅ ƻƴ ŀƴ ŀƴƴǳŀƭ ōasis for such

five-year period in accordance with the multitiered tax rates applicable to domestic oil and hydrocarbon production companies.

In such case, Aramco may be required to pay the difference in taxes due to the Government,

which could adversely affect its financial position.

1. Saudi Aramco acknowledges a multitude of operational and strategic risks that may not be immediately 
apparent but could become material in the future.
2. The company's financial health is heavily influenced by international crude oil prices, which can fluctuate 
widely due to market dynamics.
3. Aramco's revenue is highly dependent on crude oil sales, making it vulnerable to shifts in global supply 
and demand.
4. External factors like economic conditions, geopolitical events, and trade policies significantly affect crude 
oil prices.
5. OPEC decisions, natural disasters, and pandemics like COVID-19 can create drastic changes in the 
demand and supply of oil.
6. Technological advancements in oil extraction and transportation can impact the oil market and Aramco's 
operations.
7. The company faces risks related to climate change, which could reduce global hydrocarbon demand and 
necessitate costly investments.
8. Environmental and safety regulations have become stricter, potentially leading to new operational 
challenges for Aramco.
9. The potential emergence of alternative energy sources could impact the crude oil market and Aramco's 
sales.
10. Electrification of transport and advancements in electric vehicle technology pose risks to the traditional 
hydrocarbon market.
11. Currency fluctuations, particularly in the value of the U.S. dollar, can influence Aramco's global pricing 
and revenue.
12. Aramco's operations are susceptible to risks from oil price volatility, as seen in historical price trends 
between 2016 and 2022.
13. OPEC+'s production cuts and geopolitical conflicts like the Russia-Ukraine crisis have contributed to 
price fluctuations.
14. Competition in the crude oil market is intense, with Aramco contending against other well-funded 
international and national companies.
15. Crude oil pricing competition affects Aramco's market share and revenue from sales outside the 
Kingdom.
16. Refining and petrochemical plants also face competition based on operating efficiencies and production 
costs.
17. Climate concerns are leading to actions intending to reduce fossil fuel use, such as international 
agreements to lower GHG emissions.
18. To contribute to Saudi Arabia's climate goals, Aramco has set an ambition to achieve net-zero Scope 1 
and Scope 2 GHG emissions by 2050.
19. Aramco's facilities are at risk from terrorism and ongoing conflict, with past attacks having disrupted 
operations.
нлΦ !ǘǘŀŎƪǎ ƻƴ !ǊŀƳŎƻΩǎ ŎǊƛǘƛŎŀƭ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ ƭƛƪŜ ǘƘŜ !ōǉŀƛǉ ŦŀŎƛƭƛǘȅΣ ƘƛƎƘƭƛƎƘǘ ǘƘŜ ƻƴƎƻƛƴƎ ǘƘǊŜŀǘ ǘƻ ƛǘǎ 
core assets.
21. Aramco's substantial exports to Asia link its financial performance to the region's economic and 
political stability.
22. Shifts in Asia's economies, adversely affected by COVID-19, could lead to decreased demand for 
!ǊŀƳŎƻΩǎ ƘȅŘǊƻŎŀǊōƻƴǎΦ
ноΦ !ǊŀƳŎƻΩǎ 5ƻǿƴǎǘǊŜŀƳ ǎŜƎƳŜƴǘ ŜƴƎŀƎŜǎ ƛƴ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ƻǇŜǊŀǘƛƻƴǎΣ ǿƘƛŎƘ ŀǊŜ ǎǳōƧŜŎǘ ǘƻ ƳŀǊƪŜǘ ŀƴŘ 
regulatory risks.
24. The company faces operational risks like spills, accidents, and natural disasters, impacting its operations 
and incurring liabilities.
25. Risks of industrial accidents pose threats to human safety, the environment, and Aramco's financial and 
operational efficiency.
26. The company's network infrastructure and key processing facilities remain vulnerable to disruptive 
incidents or attacks.
27. The COVID-19 pandemic and potential future health crises show the susceptibility of Aramco's business 
to global economic turmoil.
28. Issues stemming from health emergencies can affect Aramco's workforce, operations, and product 
demand.
29. Estimates of Aramco's hydrocarbon reserves depend on interpretations and assumptions that, if 
incorrect, could impact its asset valuation.
30. The company's financial performance could suffer from deviations in the estimated quantity or value of 
its proved reserves.
31. Aramco's legal entity structure and insurance coverage may not fully mitigate risks from catastrophic 
events and liabilities.
онΦ tǊƻƧŜŎǘǎ ǳƴŘŜǊǇƛƴƴƛƴƎ !ǊŀƳŎƻΩǎ ǎǘǊŀǘŜƎƛŎ ƎǊƻǿǘƘΣ ƛŦ ǳƴǎǳŎŎŜǎǎŦǳƭ ƻǊ ŘŜƭŀȅŜŘΣ ŎƻǳƭŘ ƛƳǇŀŎǘ ǇǊƻŘǳŎǘƛƻƴ 
and profitability targets.
33. Aramco's historical financial performance cannot be relied upon due to changes in the fiscal regime 
affecting comparability.
34. Acquisitions, such as the stake in SABIC, present risks including integration difficulties and unexpected 
costs or liabilities.
35. For Aramco, operating internationally involves risks related to regulations, taxation, currency 
fluctuations, and political developments.
36. The loss or turnover of Senior Management and key personnel could hamper the company's ability to 
maintain competitive performance.
37. Reliable and secure IT systems are crucial for Aramco, with cyber threats posing a risk to operations and 
data integrity.
38. Aramco is involved in significant litigation, including antitrust lawsuits in the U.S. linked to its 
participation in OPEC.
39. Lawsuits related to climate change risk could bring financial liabilities and damage Aramco's reputation 
and market value.
40. Trade restrictions or measures against Aramco's exports could adversely affect its business.
41. Regulatory changes within Saudi Arabia's oil and gas sector may impact Aramco's rights under the 
Concession agreement.
42. Compliance with sanctions and anti-bribery laws in different jurisdictions could subject Aramco to 
penalties or sanctions.
43. Aramco must secure and renew governmental licenses and approvals to operate, where a failure could 
mean penalties and operational interruptions.
44. Environmental regulations concerning products and production methods may incur costs and prompt 
operational changes for Aramco.
45. Changes to the government's equalization compensation mechanism for domestic sales could affect 
Aramco's earnings.
46. The government-ƳŀƴŘŀǘŜŘ ǎŜǇŀǊŀǘƛƻƴ ƻŦ !ǊŀƳŎƻΩǎ ŘƻǿƴǎǘǊŜŀƳ ōǳǎƛƴŜǎǎ Ƙŀǎ ǘŀȄ ƛƳǇƭƛŎŀǘƛƻƴǎ ŀƴŘ 
must be achieved within a specified period.
47. The Saudi government's decisions on crude oil production levels and maintenance of MSC impact 
Aramco's operational autonomy.
48. Aramco's financial outcomes are connected to the health of Saudi Arabia's economy, which relies 
significantly on oil revenues.
49. Aramco's central location in MENA exposes it to regional political and social instability, which can affect 
investor sentiment.
рлΦ !ƴȅ ŘƛǎŎƻƴǘƛƴǳŀǘƛƻƴ ƻŦ ǘƘŜ {!w ǇŜƎ ǘƻ ǘƘŜ ¦Φ{Φ ŘƻƭƭŀǊ ŎƻǳƭŘ ŀŦŦŜŎǘ !ǊŀƳŎƻΩǎ Ŏƻǎǘǎ ŀƴŘ ŘƛǾƛŘŜƴŘǎΣ 
straining its financial position.

1. Saudi Aramco faces a diverse array of risks, some not currently 
apparent, that may later materialize to affect its operations, financial 
health, and market share valuations.
2. As a major oil company, Aramco's financial outcomes are closely tied 
to international crude oil demand and pricing, which are driven by 
factors such as global economic conditions and geopolitical events.
3. Aramco's revenue is primarily reliant on crude oil sales, with market 
susceptibility leading to potential significant impacts on cash flow and 
operational results from price volatility.
4. The competitive nature of the global oil market poses risks to 
Aramco's ability to sell crude oil profitably, with numerous powerful 
international and national competitors.
5. Environmental and climate change concerns, including regulatory 
responses like the Paris Agreement, are influencing demand for fossil 
fuels and compelling Aramco towards clean energy investments.
6. Aramco's facilities have been targets of terror attacks and armed 
conflicts, with incidents in recent years affecting operations and 
underscoring the threat to its business model.
7. The Asian market, as the primary consumer of Aramco's exports, is 
crucial to its success; political and economic instability in Asia could 
lead to decreased demand and revenue.
8. Aramco is subject to various operational risks such as oil spills, 
equipment failures, and natural disasters, each of which could lead to 
operational disruptions and financial liabilities.
9. The COVID-19 pandemic demonstrated the potential for infectious 
diseases to negatively affect economic conditions and demand for 
Aramco's products, impacting business and operating results.
10. Fluctuating global capital markets and investor sentiment can affect 
Aramco's access to financing and its ability to execute its strategic 
growth objectives and maintain profitability.
11. Changes in estimates of proved hydrocarbon reserves due to 
inaccuracies or changing conditions could adversely affect the valuation 
of Aramco's reserve assets and financial position.
12. The company's significant litigation exposure, especially in the US 
regarding antitrust laws related to OPEC membership, could result in 
substantial penalties and impact business operations.
13. Aramco's operations and growth are dependent on obtaining and 
maintaining relevant governmental licenses, permits, and approvals, 
any disruption of which could adversely affect its business.
14. The potential impact of stricter environmental protection, health, 
and safety regulations could introduce new operational challenges and 
increase compliance costs for Aramco.
15. Aramco must comply with an equalization mechanism set by the 
Saudi government for domestic energy sales, which balances revenues 
lost to regulated pricing but could change unfavorably.
16. To achieve its strategic objectives, Aramco relies on the successful 
delivery of projects, which are at risk from market forces, funding 
availability, and technical challenges.
17. The company's financials are impacted by the government-
mandated separation of Aramco's downstream business, a process that 
must be completed within a specified timeframe or face retroactive 
taxation.
18. Government control over Saudi Arabia's crude oil production and 
Maximum Sustainable Capacity (MSC) poses risks to Aramco's 
operational autonomy and profitability.
19. The fiscal dependency of the Saudi government on the hydrocarbon 
industry connects Aramco's financial performance directly to the 
national economy's stability and growth.
20. Lastly, given its central headquarters and operations in the MENA 
region, Aramco is susceptible to regional instability, which can directly 
influence its operational and financial outcomes.

1. Saudi Aramco faces numerous risks, 
some known and others that may currently 
be considered immaterial, which could 
potentially affect its financial position, 
operations, and share value in the future.
2. The company's financial results and cash 
flow are significantly dependent on the 
fluctuating international crude oil market, 
which is influenced by factors outside of 
Aramco's control.
3. Aramco operates in a highly competitive 
oil industry, with numerous international 
and national companies vying for market 
share, which could affect Aramco's ability 
to sell crude oil and other products at 
competitive prices.
4. Growing concerns about climate change 
and the regulatory responses to it could 
reduce the global demand for 
hydrocarbons, posing risks to Aramco's 
business model and necessitating 
significant investment in lower carbon 
intensity technologies.
5. Terrorism and regional conflicts present 
material risks to Aramco's operations, as 
evidenced by past attacks on its facilities, 
which could disrupt operations and 
adversely affect its business and share 
price.
6. The economic health and political 
stability of Asian markets are critical for 
Aramco, as a substantial portion of its 
exports are destined for that region, 
making it susceptible to regional 
downturns or policy shifts.
7. Aramco's operations are fraught with 
inherent industry hazards, such as spills, 
leaks, and disruptions from natural 
disasters, which could impose significant 
remediation costs or operational setbacks.
8. The COVID-19 pandemic's impact on 
global economic conditions has 
demonstrated the potential for infectious 
diseases to adversely affect the demand 
for Aramco's products and disrupt its 
operations.
9. The article also highlights the potential 
financial and operational implications of 
litigation, regulatory changes, and 
insurance limitations that Aramco may 
face.
10. Aramco's strategic growth, including 
plans to separate its downstream 
operations and achieve stated climate 
goals, relies on successful project delivery, 
which is subject to the risks of increased 
costs, delays, and shifting market demands.

1. Saudi Aramco is exposed to 
a multitude of risks including 
volatile oil prices, geopolitical 
instability, and competitive 
pressures that can materially 
impact its revenue and 
operations.
2. The company's reliance on 
crude oil sales, which are 
subject to global supply and 
demand dynamics, 
significantly influences its 
financial results and cash 
flows.
3. Concerns over climate 
change and regulatory 
responses may lead to 
reduced hydrocarbon 
demand and require Aramco 
to invest in alternative energy 
solutions.
4. Aramco's facilities are at 
risk from terrorism and 
conflicts in the Middle East, 
with previous attacks 
highlighting the potential for 
operational disruptions.
5. The COVID-19 pandemic 
has underscored the 
ǾǳƭƴŜǊŀōƛƭƛǘȅ ƻŦ !ǊŀƳŎƻΩǎ 
business to public health 
crises, which can affect 
market conditions and reduce 
demand for oil and gas 
products.

The article 
outlines the 
various risks and 
challenges that 
Saudi Aramco 
faces, including 
market volatility, 
competition, 
climate change, 
geopolitical 
conflicts, and 
operational 
hazards, that 
could significantly 
impact its 
business 
operations and 
financial 
performance.
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Global
Despite geopolitical 
tensions, high inflation and
sharply rising interest rates 
that formed strong
economic headwinds, the 
global economy
expanded by an estimated 
3.1% in 2022,
compared to 6.1% in 2021. 
Global GDP growth
is expected to slow to a 
meager 1.5% in 2023
as these headwinds are 
expected to continue
into 2023.1
In 2022 worldwide oil 
demand is estimated to
have increased by 2.5 
mmbpdto 99.8 mmbpd,
while global oil supply is 
estimated to have
averaged 100.8 mmbpd.2 
Despite this
oversupplied position, the 
ICE Brent crude
oil price averaged $99 per 
barrel in 2022,
approximately 39.8% higher 
than the average
of $71 per barrel in 2021, as 
market conditions
in the first half of the year 
drove prices to
a peak of $128 per barrel.

In 2022, the global economy faced a complex mix of challenges, including geopolitical tensions, surging 
inflation, and sharply rising interest rates, yet managed to expand by an estimated 3.1%, a noticeable 
decline from the 6.1% growth seen in 2021. This slowdown in growth was influenced by various global 
factors, including the lingering effects of the COVID-19 pandemic, supply chain disruptions, and 
geopolitical conflicts in key regions, which affected international trade and investment patterns.
Despite these headwinds, certain sectors showed resilience, with technology and healthcare continuing to 
perform strongly. However, industries more sensitive to interest rates, such as real estate and consumer 
goods, experienced more significant impacts. The mixed performance across different sectors reflects the 
uneven impact of the prevailing economic conditions.

Looking ahead to 2023, there's a widespread expectation of a further slowdown in global economic 
growth. Analysts predict a modest 1.5% expansion, as the factors that dampened growth in 2022, 
particularly inflation and geopolitical tensions, are likely to persist. This projection is underpinned by 
concerns about ongoing supply chain issues and the potential for further disruptions in international 
trade.
In the energy sector, 2022 saw a notable increase in worldwide oil demand, estimated at 2.5 million 
barrels per day (mmbpd), bringing the total to 99.8 mmbpd. This rise in demand can be partly attributed 
to the global economic recovery following the pandemic, as industries ramped up production and 
transportation needs increased. However, this surge in demand was met with an ample supply, with the 
global oil supply estimated to have averaged 100.8 mmbpd.

Despite this seemingly oversupplied position, the ICE Brent crude oil price averaged $99 per barrel in 
2022, a significant increase of approximately 39.8% compared to the average of $71 per barrel in 2021. 
This rise in oil prices was driven by a combination of factors, including production cuts by major oil-
producing countries, geopolitical tensions affecting oil-producing regions, and fluctuations in currency 
values that impacted global oil trade. Additionally, market conditions in the first half of the year, 
characterized by high demand and concerns over supply disruptions, pushed prices to a peak of $128 per 
barrel.
The fluctuating oil prices had wide-ranging implications for the global economy. Higher energy costs 
contributed to the overall inflationary pressures, impacting both businesses and consumers. 
Transportation and manufacturing sectors, in particular, felt the strain of increased operational costs. On 
the other hand, oil-producing countries benefited from higher revenues, which could potentially be 
reinvested into diversifying their economies or stabilizing their financial positions.

In conclusion, 2022 was a year marked by significant economic challenges, yet the global economy 
demonstrated a level of resilience. The energy sector, particularly oil, played a pivotal role in shaping 
economic conditions, with its dynamics reflecting broader global trends. As we move into 2023, the 
lingering effects of these challenges, alongside new developments, will continue to shape the global 
economic and energy landscapes.

In 2022, the global economy faced significant challenges 
including geopolitical tensions, high inflation, and rising interest 
rates, yet it expanded by an estimated 3.1%, down from 6.1% in 
2021. This slowdown is attributed to the lingering effects of the 
COVID-19 pandemic, supply chain disruptions, and international 
conflicts, which have impacted global trade and investment. 
Despite these obstacles, certain sectors like technology and 
healthcare remained robust, though industries sensitive to 
interest rates, such as real estate, experienced more strain.
Looking ahead, 2023 is expected to see a further slowdown in 
global growth, with projections of a mere 1.5% increase. This 
anticipated decline is due to persistent factors such as inflation 
and geopolitical instability, compounded by ongoing supply chain 
challenges and potential trade disruptions.
In the energy domain, 2022 witnessed a significant rise in oil 
demand, estimated at 2.5 million barrels per day, reaching 99.8 
mmbpd. This increase was largely fueled by the economic 
recovery post-pandemic, as industrial and transportation 
activities surged. However, the global oil supply also rose, 
averaging 100.8 mmbpd.
Despite this apparent oversupply, the average ICE Brent crude oil 
price was $99 per barrel in 2022, a 39.8% increase from $71 in 
2021. This hike in prices was influenced by production cuts, 
geopolitical tensions in oil-producing regions, and currency 
fluctuations. The first half of the year saw prices peak at $128 per 
barrel, driven by high demand and concerns over supply 
interruptions. These fluctuations in oil prices had broad economic 
impacts, contributing to inflation and affecting various sectors, 
especially transportation and manufacturing. Conversely, oil-
producing nations benefited from increased revenues, potentially 
aiding in economic diversification and stabilization.
Overall, 2022's economic landscape was shaped by a blend of 
resilience and challenges, with the energy sector, particularly oil, 
playing a crucial role. As 2023 unfolds, the ongoing and emerging 
factors will continue to influence the global economic and energy 
outlook.
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In 2023, Aramco has further embedded sustainability within its strategy, with a significant new dimension: the intensive use of responsible Artificial 
Intelligence (AI) in all major business processes. This approach underscores the company's commitment to long-term sustainability, driven by leveraging its 
competitive position while responsibly reducing emissions. Aramco's integration of innovative Generative AI technologies, used ethically and transparently, 
marks a new era in its operational efficiency and environmental stewardship.
Sustainability governance has evolved to include the oversight of AI applications. The Board of Directors, through the Sustainability, Risk and Health, Safety 
and Environment (HSE) Committee, now also examines the ethical deployment of AI in sustainability efforts. This committee ensures AI technologies are 
discussed, understood, and promoted at the Board level. They receive quarterly updates on AI-enhanced sustainability key performance indicators (KPIs), 
providing critical oversight on strategy and goals in this new technological frontier.
!ǘ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ƭŜǾŜƭΣ ǘƘŜ ǊƻƭŜ ƻŦ ǘƘŜ /ƻƳǇŀƴȅΩǎ {ǳǎǘŀƛƴŀōƛƭƛǘȅ {ǘŜŜǊƛƴƎ /ƻƳƳƛǘǘŜŜ ό{{/ύ Ƙŀǎ ŜȄǇŀƴŘŜŘΦ bƻǿΣ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ aligning sustainability 
activities, it oversees the integration and ethical use of AI across the company. The SSC, comprising Senior Vice Presidents from various business lines and 
led by the Executive Vice President of Strategy and Corporate Development, reports on AI advancements to both the Strategy Council and Management 
Committee. This body is crucial in identifying sustainability issues and their interplay with AI, focusing on long-term value creation for the business and 
stakeholders.
wŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ пΥ wƛǎƪ ŦƻǊ ƳƻǊŜ ƻƴ !ǊŀƳŎƻΩǎ !L-enhanced risk management framework, and Section 5: Corporate governance for thedetailed 
Sustainability, Risk and HSE Committee Report incorporating AI governance.
Four areas of focus: Aramco's commitment to sustainability and AI integration is evident in its four key focus areas:
Climate change and the energy transition, with AI-driven solutions;
Safe operations and people development, enhanced by AI analytics;
Minimizing environmental impact through AI-optimized processes; and
Growing societal value, leveraging AI for community engagement and support. Each area now includes AI-specific KPIs, reflecting Aramco's pioneering 
approach in harmonizing AI innovation with sustainable development goals.

In 2023, Aramco's strategy continues to be deeply rooted in sustainability, with a notable enhancement: the moderate yet impactful integration of 
responsible Artificial Intelligence (AI) into its major business processes. This evolution underscores Aramco's commitment tobalancing long-term 
sustainability with technological innovation, particularly through the ethical and transparent use of AI. The company's focusremains on leveraging 
its competitive position and reducing emissions, now augmented with AI to enhance efficiency and decision-making processes.
Sustainability governance at Aramco has adapted to this technological shift. The Board of Directors, through its Sustainability, Risk and Health, 
Safety and Environment (HSE) Committee, now includes the oversight of AI applications in its remit. This committee ensures that the use of AI in 
sustainability initiatives is consistent with Aramco's ethical standards, aligning with the company's long-standing commitment to responsible 
business practices. The inclusion of AI is carefully managed to complement, rather than overshadow, the core sustainability objectives.
!ǘ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ƭŜǾŜƭΣ ǘƘŜ /ƻƳǇŀƴȅΩǎ {ǳǎǘŀƛƴŀōƛƭƛǘȅ {ǘŜŜǊƛƴƎ /ƻƳƳƛǘǘŜŜ ό{{/ύ Ǉƭŀȅǎ ŀ ŎǊǳŎƛŀƭ ǊƻƭŜ ƛƴ ƛƴǘŜƎǊŀǘƛƴƎ !L ƛƴǘƻ ǎǳstainability efforts. 
The SSC, comprising Senior Vice Presidents from different business lines, ensures that AI tools are used to optimize sustainability outcomes while 
being cognizant of their broader impacts. The Executive Vice President of Strategy and Corporate Development, who leads the SSC,ensures that AI 
applications are aligned with both Aramco's sustainability goals and ethical standards.
{ŜŜ {ŜŎǘƛƻƴ пΥ wƛǎƪ ŦƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ !ǊŀƳŎƻΩǎ Ǌƛǎƪ ƳŀƴŀƎŜƳŜƴǘ ŦǊŀƳŜǿƻǊƪΣ ƴƻǿ ŜƴƘŀƴŎŜŘ ǿƛǘƘ !L ƛƴǎƛƎƘǘǎΣ ŀƴŘ {ŜŎǘƛƻƴ рΥCorporate 
governance for the detailed Sustainability, Risk and HSE Committee Report, which includes aspects of AI governance.
Four areas of focus: Aramco maintains its dedication to sustainability, now with a moderated AI integration, across four key areas:
Climate change and the energy transition;
Safe operations and people development;
Minimizing environmental impact; and
Growing societal value. In each area, AI plays a supportive role, augmenting Aramco's capabilities in monitoring, analysis, and strategic planning, 
thereby reinforcing its commitment to sustainability and responsible business practices.

Moderate inclusion of AI 
for 2023

Strong inclusion of AI 
for 2023

Example ςinclusion of AI in Aramco for 2023:
The major addition should be intensive usage of 
responsible Artificial Intelligence into all major 
business processes of the Aramco company. 
Emphasize the innovative capabilities of Generative 
Artificial Intelligence. Emphasize ethical and 
transparent use of AI. 

Change in focus 
of the 2022 
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Is more 
traditional AI 
still relevant?
ΧȅŜǎΣ ƛƴ Ƴŀƴȅ ŀǎǇŜŎǘǎ



What remained from a more traditional AI?

ÅNon-GenAI/LLM type of AI still exists and 
is still very useful!
ÅΧŘǳŜ ǘƻ ǘƘŜ DŜƴ!L ƘȅǇŜ άƻƭŘ-!Lέ ƭƛǾŜǎ ƛƴ ŀ 

shadow, but generates lots of value

ÅTraditional AI is based largely on statistical 
methods (+search/optimization) and on 
logic
ÅΧƛǘ Ŏŀƴ ōŜ ƻŦǘŜƴ ǳƴŘŜǊǎǘƻƻŘ ŀǎ ŀ άƴŀǊǊƻǿ !Lέ



Χŀǎ ŀ ǊŜƳƛƴŘŜǊ ςŜȄŀƳǇƭŜǎ ƻŦ ά¢ǊŀŘƛǘƛƻƴŀƭ !LέΚ
Approach Properties Example Use Cases

Regression Models 
(GLM, Bayesian)

Explainable AI, Theoretical 
Guarantees

GDP forecasting, small area estimation

Probabilistic Graphical ModelsExplainable AI, Reasoning Causal inference, economic projections

Decision Trees 
(Random Forest, XGBoost)

Scalable, Partial Explainability Tax fraud detection, sector classification

Linear/Integer Programming Rigorous AI, Theoretical GuaranteesBudget allocation, survey scheduling

Big Data AI 
(Hadoop, Online Learning)

Big Data AI, Scalable, Real-Time
Census processing, stock market 
monitoring

Explainable AI(SHAP & LIME) Explainable AI Credit scoring, GDP modeling audits

Digital Twins Dynamic systems, Explainable AI
Urban planning, macroeconomic 
simulation

Reasoning AI/ Semantic Web
(Fuzzy Logic, Ontologies)

Reasoning Techniques, Explainable AI
AI compliance, subjective well-being 
analysis

Real-Time AI
(CEP, Kalman Filters)

Real-Time AI, Scalable
Economic shock detection, live traffic 
monitoring



Technical triggers of AI 
endangering  human rights



(Some of) the basic properties of AI systems 
which could endanger human rights
ÅManaging large scale of complexity (recursive AI agents)
ÅΧǳǎƛƴƎ ǘƘŜ ǎŎŀƭŜ ƻŦ Řŀǘŀ ƛƴ ǘƘŜ ǎƛȊŜ ƻŦ ŀƭƭ ƘǳƳŀƴ ŘƛƎƛǘŀƭ ŎƻƴǘŜƴǘ
ÅHumans cannot manage complexity beyond certain scale

ÅBlack-box models / lack of transparency
ÅΧǎǳƛǘŀōƭŜ ŦƻǊ ƳŀŎƘƛƴŜΣ ōǳǘ ƴƻǘ ŦƻǊ ƘǳƳŀƴ 
ÅIǳƳŀƴǎ ŘƻƴΩǘ ƘŀǾŜ ŦŜŜŘōŀŎƪ ƛƴǘƻ ƳŀŎƘƛƴŜ όōȅ ŜȄǇƭŀƴŀǘƛƻƴύ

ÅSpeed of inferencing
ÅSurpassing humans in reaction time 
ÅThe Speed of computers increases ~4 times per year

ÅAutonomous Decision-aŀƪƛƴƎ όIǳƳŀƴ Ψhǳǘ ƻŦ [ƻƻǇΩύ
ÅΧŘǳŜ ǘƻ ƳƛǎŀƭƛƎƴƳŜƴǘ ƻŦ ƘǳƳŀƴ ǾǎΦ ƳŀŎƘƛƴŜ ǾŀƭǳŜ ǎȅǎǘŜƳǎ

ÅUnclear accountability
ÅΧǘƘŜ ŎƘŀƛƴ ƻŦ ǎǘŀƪŜƘƻƭŘŜǊǎ ƛƴ ǘƘŜ ǇǊƻŎŜǎǎ ƛǎ ƭƻƴƎ

ÅRobustness
ÅΧ!L ǎȅǎǘŜƳǎ ŀǊŜ ƴƻǘ ǇŜǊŦŜŎǘ ŀƴŘ ƛǎ ƘŀǊŘ ǘƻ ƎǳŀǊŀƴǘŜŜ ǎǘŀōƭŜ ǊŜǎǳƭǘǎ



Brief statistics of AI incidents (https://oecd.ai/incidents)

Overall number of incidents increased after 2022 Number of deaths and physical harm stayed mostly stable

https://oecd.ai/incidents


Likely future AI 
developments



Speed of computers:
computers are ~4 times 
faster every year

ÅIf computers will be expectedly 
much faster in the near future, what 
can we do with such capacity?

ÅΧǿƘŀǘ ŦǳƴŘŀƳŜƴǘŀƭ !L ǇǊƻōƭŜƳǎ 
could be addressed and what 
consequences this could have?

Jensen Huang, NVIDIA CEO, March 19, 2024:

"Moore's Law, in its best days, would have 
delivered 100x in a decade," Huang explained. 
"By coming up with new processors, new 
systems, new interconnects, new frameworks 
and algorithms and working with data 
scientists, AI researchers on new models, 
across that entire span, we've made large 
language model processing a million times 
faster."

https://siepr.stanford.edu/news/nvidias-jensen-huang-incredible-future-ai

https://www.youtube.com/watch?v=cEg8cOx7UZk

https://siepr.stanford.edu/news/nvidias-jensen-huang-incredible-future-ai
https://www.youtube.com/watch?v=cEg8cOx7UZk


https://www.economist.com/technology-quarterly/2020/06/11/the-cost-of-training-machines-is-becoming-a-problem

https://www.economist.com/technology-quarterly/2020/06/11/the-cost-of-training-machines-is-becoming-a-problem


(Near- to Mid-)future AI challenges

1. Advanced reasoning capabilities to reach 
(un)known (un)known knowledge

2. Why GenAI/LLMs works at all?

3. LƴǘǊƻŘǳŎƛƴƎ άWorld Modelsά ǘƻ ǊŜƭŀǘŜ 
with human understandable world

4. Large (recursive) AI agent infrastructures 
with autonomous emergent behaviors

5. Integrating new data modalities (types of 
data) beyond the usual ones



First-Order-Logic World-Model 
grounding



Reminder:Traditional process of fitting data to a model 
ςanalogy to be used on the text

x y
1 50
3 60
4 70
6 80
8 90

Data:

Model:

Fitting Data 
to the Model

ΧƛƴǎǘŜŀŘ ƻŦ ŀ ƴǳƳŜǊƛŎ ǊŜƎǊŜǎǎƛƻƴ ƳƻŘŜƭ ǿŜ ǿŀƴǘ ǘƻ ƘŀǾŜ ŀ 
First-Order-Logic model, and instead of data we want to use 
plain text ςmodel fitting to be done by LLM based system



LLM as a 
big black-box

Fragments of 
explainable 
knowledge
όǾƛŀ ƭƻŎŀƭ άǿƻǊƭŘ ƳƻŘŜƭǎέύ

LLMs & World Models



First, we develop small World-aƻŘŜƭ ƻƴ άCompany 
having a motive to acquire another companyέ

Prompt:create rich prolog definition of the concept "company 
having a motive to acquire another company". Use atomic 
subpredicates, possibly taken from OpenCyc common sense 
vocabulary.



{ŜŎƻƴŘΣ ǿŜ ǘŀƪŜ ŀ ƴŜǿǎ ŀǊǘƛŎƭŜ ƻƴ ǘƘŜ άŀŎǉǳƛǎƛǘƛƻƴέ
https://www.thedrum.com/news/2024/01/26/microsoft-s-xbox-activision-layoffs-logical-it-levels-up-gaming-experts-say

On the tails of its acquisition of Activision Blizzard in October, the tech titan this week laid off nearly 2,000 employees from its gaming division. 
Microsoft building Microsoft is gearing up to compete more aggressively in the gaming industry / Adobe Stock Microsoft laid off 1,900 employees 
from its Xbox and Activision Blizzard divisions this week ςjust three months after the company completed its $68.7bn acquisition of Activision 
.ƭƛȊȊŀǊŘΦ ¢ƘŜ Ŏǳǘǎ ǊŜǇǊŜǎŜƴǘ ŀōƻǳǘ уΦс҈ ƻŦ aƛŎǊƻǎƻŦǘΩǎ ƎŀƳƛƴƎ ǎǘŀŦŦΦ ¢ƘŜ ƴŜǿǎ ŎƻƳŜǎ ƛƴ ŀ ǎǘǊƛƴƎ ƻŦ ƭŀȅƻŦŦǎ ǘƘŀǘ ƘŀǾŜ ǊƻŎƪŜŘ ǘhe tech world in the 
ƭŀǎǘ ȅŜŀǊ ŀƴŘ ŀ ƘŀƭŦΦ άLǘϥǎ ŀ ǾŜǊȅ ŘƛŦŦƛŎǳƭǘ ǘƛƳŜ ŦƻǊ ǇǳōƭƛǎƘŜǊǎΣ ŘŜǾŜƭƻǇŜǊǎΣ ǎǘǳŘƛƻǎ ŀƴŘ ƎŀƳƛƴƎ ǘŜŎƘ ǇƭŀǘŦƻǊƳǎΣ ŀǎ ƳƻǊŜ ŀƴŘ more layoffs continue to 
ƳŀǘŜǊƛŀƭƛȊŜΣέ ǎŀȅǎ !ƭŜȄ DƛƴƴΣ ǾƛŎŜ-president of demand, UK and EMEA at iionΣ ŀƴ ŀŘǾŜǊǘƛǎƛƴƎ ǇƭŀǘŦƻǊƳ ŦƻǊ ōǊŀƴŘǎ ŀƴŘ ƎŀƳŜ ǇǳōƭƛǎƘŜǊǎΦ άIƻǿŜǾŜǊΣέ 
ƘŜ ǎŀȅǎΣ άǘƘŜ ŀŎǘǳŀƭ ŎƻƴǎǳƳŜǊ ƳŀǊƪŜǘ ƛǎ ŜǾŜǊ ōǳƻȅŀƴǘ ŀƴŘ ǇƻǎƛǘƛǾŜΦέ IŜΩǎ ǊƛƎƘǘΦ 5ŀǘŀ ŦǊƻƳ ǘƘŜ ¦{ /ƻƳƳŜǊŎŜ 5ŜǇŀǊǘƳŜƴǘ ǊŜƭŜŀǎŜŘlast month 
indicates that, despite an outsized number of layoffs in the tech and media space of late, the economy at large is looking healthy. Consumer 
spending is high and, in the fourth quarter, gross domestic product grew at the annualized rate of 3.3%, following a Q3 growth rate of 4.9%. The 
Ǌƻōǳǎǘ ǎǘŀǘŜ ƻŦ ǘƘŜ ¦{ ŜŎƻƴƻƳȅ ƳŀƪŜǎ ƳŀƧƻǊ ǿŀǾŜǎ ƻŦ ǘŜŎƘ ƭŀȅƻŦŦǎ ŀƭƭ ǘƘŜ ƳƻǊŜ ǇŜǊǘǳǊōƛƴƎΦ ά¢ƘŜǎŜ ƭƻǎǎŜǎ ŀǊŜ ǇŀƛƴŦǳƭΣέ ǎŀȅǎ DǊeg Kahn, chief 
ŜȄŜŎǳǘƛǾŜ ƻŦŦƛŎŜǊ ŀǘ DY 5ƛƎƛǘŀƭ ±ŜƴǘǳǊŜǎ ŀƴŘ ŀƴ ŜȄǇŜǊǘ ƛƴ ŜƳŜǊƎŜƴǘ ǘŜŎƘƴƻƭƻƎȅ ŀƴŘ ƳŜŘƛŀΦ ά!ƴŘ ǘƘŜǎŜ ƭŀȅƻŦŦǎ Ƴƻǎǘ ƻŦ ǳǎ ŎƻƴǎƛŘer jarring in light of 
ƘŜŀƭǘƘȅ ŜŎƻƴƻƳƛŎ ƴǳƳōŜǊǎ ǎƘƻǿƛƴƎ ƛƴŦƭŀǘƛƻƴ ǎǘŀōƛƭƛȊƛƴƎ ŀƭƻƴƎ ǿƛǘƘ ŘŜŎŜƴǘ D5t ƎǊƻǿǘƘΦέ Lƴ ǘƘŜ ƎŀƳƛƴƎ ǎǇŀŎŜ ƛƴ ǇŀǊǘƛŎǳƭŀǊΣ ǘƘŜǊe may be a variety 
of contributing factors. For one, the boom of mobile, console and PC gaming during the early days of the pandemic may have led tƻ άƻǾŜǊ-
ŜȄǳōŜǊŀƴǘ ƘƛǊƛƴƎ ŀƴŘ ǎǇŜƴŘƛƴƎΣέ ǎŀȅǎ IŀǊǊȅ [ŀƴƎΣ ǾƛŎŜ-president of marketing at Kwalee, a UK-ōŀǎŜŘ ǾƛŘŜƻ ƎŀƳŜ ŘŜǾŜƭƻǇŜǊΦ ¢ƻŘŀȅΣ [ŀƴƎ ǎŀȅǎΣ άōŀŎƪ 
in the realm of reality, many firms found they were overextended ςleading to these mass redundancies. It's hurting a lot of excellent businesses 
ŀƴŘ Ƴŀƴȅ ŜȄǘǊŜƳŜƭȅ ǘŀƭŜƴǘŜŘ ǇŜƻǇƭŜΦέ .ǳǘ ǘƘŜǎŜ ŦŀŎǘƻǊǎΣ [ŀƴƎΣ YŀƘƴ ŀƴŘ Dƛƴƴ ŀƭƭ ŀƎǊŜŜΣ ǿŜǊŜ ƴƻǘ ǘƘŜ ƛƳǇŜǘǳǎ ŦƻǊ aƛŎǊƻǎƻŦǘΩǎ Řecision to axe 
staffers this week. On the heels of its Activision Blizzard buyout ςwhich faced an antitrust challenge from the US Federal Trade Commission but 
was ultimately given the green light ςaƛŎǊƻǎƻŦǘ ǿŀǎ ŦƻǊŎŜŘ ǘƻ ŀǎǎŜǎǎ ƛǘǎ ŎƻǎǘǎΦ !ǎ [ŀƴƎ Ǉǳǘǎ ƛǘΥ ά! ǎƛƎƴƛŦƛŎŀƴǘ ǊŜŘǳŎǘƛƻƴ ƛƴ ƘŜadcount was one way 
ǘƻ Ǉŀȅ ƻŦŦ ǎƻƳŜ ƻŦ ǘƘŜ Ϸсфōƴ ǇǳǊŎƘŀǎŜ ǇǊƛŎŜΦέ Lƴ ŀƴ ƛƴǘŜǊƴŀƭ ŎƻƳǇŀƴȅ ƳŜƳƻ ƻōǘŀƛƴŜŘ ōȅ ¢ƘŜ ±ŜǊƎŜΣ aƛŎǊƻǎƻŦǘ DŀƳƛƴƎ /9h tƘƛƭ {Ǉencer explained 
ǘƻ ǎǘŀŦŦŜǊǎ ǘƘŀǘ ǘƘŜ ƭŀȅƻŦŦǎ ŀǊŜ ǇŀǊǘ ƻŦ ŀ ƭŀǊƎŜǊ Ǉƭŀƴ ǘƻ άώƛŘŜƴǘƛŦȅϐ ŀǊŜŀǎ ƻŦ ƻǾŜǊƭŀǇέ Ǉƻǎǘ-ŀŎǉǳƛǎƛǘƛƻƴΦ LǘΩǎ ŀ ŘŜǾŜƭƻǇƳŜƴǘ ǘƘŀt Ginn says he predicted 
ƛƴ ŜŀǊƭȅ нлнн ǿƘŜƴ aƛŎǊƻǎƻŦǘ ǎƛƎƴŀƭŜŘ ƛǘǎ ƛƴǘŜǊŜǎǘ ƛƴ ŀŎǉǳƛǊƛƴƎ !ŎǘƛǾƛǎƛƻƴ .ƭƛȊȊŀǊŘΦ ά!ƴ ŜȄǇŜƴǎŜ ŀǎ ƘƛƎƘ ŀǎ ϷсфōƴΣ ƛƴ ǘƘƛǎ ǘǳrbulent day and age for 
ƎŀƳƛƴƎΣ ŎƻǳƭŘ ƴŜǾŜǊ ŎƻƳŜ ǿƛǘƘƻǳǘ ǊŜǇŜǊŎǳǎǎƛƻƴǎ ŦƻǊ ǎǘŀŦŦ ƻƴ ōƻǘƘ ǎƛŘŜǎ ƻŦ ǘƘŜ ƳŜǊƎŜǊΣέ ƘŜ ǎŀȅǎΦ !ƴƻǘƘŜǊ ŎƻƴǘǊƛōǳǘƛƴƎ ŦŀŎǘƻǊ Ƴay ōŜ aƛŎǊƻǎƻŦǘΩǎ 
$10bn investment in OpenAIlast year and its ongoing focus on AI development internally. Google and Amazon, for example, both underwent 
rounds of layoffs last year at the same time that they dedicated more resources to AI development. A strategic advantage But MicǊƻǎƻŦǘΩǎ ƭŀǘŜǎǘ 
layoffs, according to some, also have the potential to strengthen its position in the gaming market against its biggest competitors. In short: 
aƛŎǊƻǎƻŦǘ ǎǘǊŜƴƎǘƘŜƴǎ ƛǘǎ ōƻǘǘƻƳ ƭƛƴŜ ƛŦ ƛǘ Ŏŀƴ ƻǇŜǊŀǘŜ ŀƴŘ ƎǊƻǿ ƛǘǎ ōǳǊƎŜƻƴƛƴƎ ƎŀƳƛƴƎ ŘƛǾƛǎƛƻƴ ǿƛǘƘ ƭŜǎǎ ƻǾŜǊƘŜŀŘΦ ά¢ƘŜ ƭŀȅƻffs represent the 
ŎƻƴǎƻƭƛŘŀǘƛƻƴ ƻŦ aƛŎǊƻǎƻŦǘΩǎ ƎŀƳƛƴƎ ŘƛǾƛǎƛƻƴΦ ¢Ƙŀǘ ŀƭƭƻǿǎ ǘƘŜ ŎƻƳǇŀƴȅ ǘƻ ǘǳǊƴ ƛǘǎ ŀǘǘŜƴǘƛƻƴ ǘƻ ƳƻǾƛƴƎ ŦƻǊǿŀǊŘ ƻƴ ƛǘǎ ŎƻƳǇŜǘƛǘive strategy against 
{ƻƴȅΣ bƛƴǘŜƴŘƻΣ ƛǘǎ ǇǊƛƳŀǊȅ ƎŀƳƛƴƎ ǊƛǾŀƭǎΣέ ǎŀȅǎ YŀƘƴΦ άLǘΩǎ ŀƭǎƻ ƭƻƻƪƛƴƎ ŀǘ ŎƻƳǇŀǊŀǘƛǾŜ ǳǇǎǘŀǊǘǎ ƭƛƪŜ wƻōƭƻȄΣ ǿƘƛŎƘ Ƙŀǎ ŘƻƴŜsomuch to advance 
ǘƘŜ ƎŀƳƛƴƎ ƭŀƴŘǎŎŀǇŜΦέ LǘΩǎ ǿƛŘŜƭȅ ōŜƭƛŜǾŜŘ ǘƘŀǘ ƳǳŎƘ ƻŦ aƛŎǊƻǎƻŦǘΩǎ ƳƻǘƛǾŀǘƛƻƴ ƛƴ ǎƴŀǇǇƛƴƎ ǳǇ !ŎǘƛǾƛǎƛƻƴ .ƭƛȊȊŀǊŘ ƭŀȅ ƛƴ ƛǘǎdesire to take over the 
ŘŜǾŜƭƻǇŜǊΩǎ ƭŀǊƎŜ ŎƻƴǘŜƴǘ ƭƛōǊŀǊȅ ςǿƘƛŎƘ ƛƴŎƭǳŘŜǎ ƎŀƳŜǎ ƭƛƪŜ /ŀƭƭ ƻŦ 5ǳǘȅΣ ²ƻǊƭŘ ƻŦ ²ŀǊŎǊŀŦǘ ŀƴŘ /ŀƴŘȅ /ǊǳǎƘΦ aƛŎǊƻǎƻŦǘΩǎ ǇǊŜǾƛous role in the 
gaming market was relegated primarily to device-making: it manufactures Xbox. But competitors like Sony and Nintendo have long operated their 
own gaming studios and developed games ςƳŀƴȅ ƻŦ ǿƘƛŎƘ ƘŀǾŜ ƭƻȅŀƭΣ Ǝƭƻōŀƭ ŦƻƭƭƻǿƛƴƎǎΦ aƛŎǊƻǎƻŦǘΩǎ ŀŎǉǳƛǎƛǘƛƻƴ ƻŦ !ŎǘƛǾƛǎƛƻƴ .ƭƛȊzard was 
ultimately a strategic move designed to enable it to eat up a larger portion of the gaming market by giving it control over more intellectual 
ǇǊƻǇŜǊǘȅΦ άLŦ ǘƘŜǊŜΩǎ ƻƴŜ ǘƘƛƴƎ ǘƘŀǘ ŘŜŦƛƴŜǎ ƎŀƳƛƴƎ ǎǳŎŎŜǎǎ ώǘƻŘŀȅΣϐ ƛǘΩǎ ƭƛŎŜƴǎƛƴƎ ŀƴŘ ƛƴǘŜƭƭŜŎǘǳŀƭ ǇǊƻǇŜǊǘȅΣ ŀǎ ƻǇǇƻǎŜŘ ǘƻ having a best-selling 
ŎƻƴǎƻƭŜ ǎȅǎǘŜƳΣέ YŀƘƴ ǘƻƭŘ ¢ƘŜ 5ǊǳƳ ƛƴ ŀƴ ƛƴǘŜǊǾƛŜǿ ƭŀǎǘ ŦŀƭƭΦ ά¢ƘŜ ŦƻǊƳŜǊ ƛǎ ǿƛŘŜ ƻǇŜƴ ƛƴ ǘƘƛǎ ƛƴŎǊŜŀǎƛƴƎƭȅ ŘŜŎŜƴǘǊŀƭƛȊŜŘ ǿƻrld; the latter is limited 
ōȅ ǘƘŜ ŎƻƴǎǘǊŀƛƴǘǎ ŀƴŘ ǘǊŜƴŘǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŀ ǇŀǊǘƛŎǳƭŀǊ ƘŀǊŘǿŀǊŜ ǇǊƻŘǳŎǘΦέ .ȅ ǎŜŎǳǊƛƴƎ !ŎǘƛǾƛǎƛƻƴ .ƭƛȊȊŀǊŘΩǎ ƛŎƻƴƛŎ ƎŀƳŜǎΣheǎŀȅǎΣ άaƛŎǊƻǎƻŦǘ 
ƛƳƳŜŘƛŀǘŜƭȅ ƛǎ ŎŀǘŀǇǳƭǘŜŘ ƛƴǘƻ ǘƘŜ ŎŜƴǘŜǊ ƻŦ ƎŀƳƛƴƎ ǿƛǘƘ ŀ ŘŜŘƛŎŀǘŜŘ ǇƭŀȅŜǊ ŎƻƳƳǳƴƛǘȅΣ ǿƘƛŎƘ ōǳƛƭŘǎ ƻƴ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ŜȄƛǎǘƛƴƎconsoles, PC and 
ŎƭƻǳŘ ƎŀƳƛƴƎ ƻŦŦŜǊƛƴƎǎΦέ 9ƳŜǊƎŜƴǘ ǘŜŎƘ ǇƻǎŜǎ ƴŜǿ ƘǳǊŘƭŜǎ Lǘǎ ƴŜǿŦƻǳƴŘ ǎǘǊŜƴƎǘƘ ƛƴ ǘƘŜ ƳŀǊƪŜǘ ŘƻŜǎƴΩǘ ƴŜƎŀǘŜ ǘƘŜ ŦŀŎǘ ǘƘŀǘ aƛŎrosoft will face a 
slate of new challenges as gaming evolves in tandem with emergent technologies. Development of cloud gaming, decentralized, blockchain-based 
experiences and AI-driven gaming is gaining momentum by the day. Roblox is already a leader in gaming and represents the vanguard of 
blockchain-based experiences. Netflix, meanwhile, is hard at work diversifying its content offerings with a growing collection of cloud-based 
streaming games. (The streaming platform debuted 86 games last year and has more than 90 currently in development). Meanwhile, AǇǇƭŜΩǎ 
Vision Pro headset is set to shake up the gaming space in significant ways. Its spate of spatial games, including Game Room, What the Golf? and 
{ǳǇŜǊ CǊǳƛǘ bƛƴƧŀ ŜƴƎŀƎŜ ǇƭŀȅŜǊǎ ƛƴ ƴŜǿΣ ƛƳƳŜǊǎƛǾŜ ǿŀȅǎΦ ¢Ƙƛǎ ƳƻŘŜƭ ƻŦ ƎŀƳƛƴƎ ŎƻǳƭŘ ƘŀǾŜΣ ƛƴ YŀƘƴΩǎ ŜǎǘƛƳŀǘƛƻƴΣ άƘǳƎŜ ƛƳǇƭƛŎŀtions for 
ŎƻƭƭŀōƻǊŀǘƛǾŜ ŀƴŘ ŎǊŜŀǘƛǾŜ ǿƻǊƪǇƭŀŎŜǎΣ ƘŜŀƭǘƘŎŀǊŜΣ ŀƴŘ ŜŘǳŎŀǘƛƻƴΦέ ¢ƘŜ ŀŘǾŀƴŎŜƳŜƴǘ ƻŦ ƴŜǿ ǘŜŎƘ ƛƴ ƎŀƳƛƴƎ ǿƛƭƭ ƻƴƭȅ ŎǊŜŀǘŜ ƴŜǿchallenges for 
ƭŜƎŀŎȅ ƎŀƳƛƴƎ ŎƻƳǇŀƴƛŜǎ ƭƛƪŜ aƛŎǊƻǎƻŦǘΣ {ƻƴȅ ŀƴŘ bƛƴǘŜƴŘƻΦ ¢ƘŜȅΩǊŜ ŎƘŀƭƭŜƴƎŜǎ ǘƘŀǘ aƛŎǊƻǎƻŦǘ ǿƛƭƭ ǘŀƪŜ ƛƴ ǎǘǊƛŘŜΣ YŀƘƴ ǇǊŜŘƛŎts.IŜΩǎ ŎƻƴŦƛŘŜƴǘ 
ǘƘŀǘΣ ƛƴ нлнпΣ άaƛŎǊƻǎƻŦǘ ǿƛƭƭ ōŜ ŀŎŎŜƭŜǊŀǘƛƴƎ ƛǘǎ ŜȄǇŜǊƛƳŜƴǘǎ ƛƴ !L ŀƴŘ ƛƳƳŜǊǎƛǾŜ ŜȄǇŜǊƛŜƴŎŜǎ ǿƛǘƘƛƴ ƎŀƳƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘǎΦέ !t the same time, the 
company is likely looking for new ways to generate revenue from advertising and content partners. Inspired by the proliferation of commercial 
experiences on Roblox ςwhere brands like Chipotle, Hilton, Adidas, Walmart and others have found success with limited-edition experiences and 
virtual pop-ups ςaƛŎǊƻǎƻŦǘ ƛǎ ōƻǳƴŘ ǘƻ ōŜ ƛƴǾŜǎǘƛƴƎ ƛƴ ƴŜǿ ǇŀǊǘƴŜǊǎƘƛǇ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ǿƛǘƘƛƴ ǘƘŜ ǊŜŀƭƳ ƻŦ ƛƳƳŜǊǎƛǾŜ ƎŀƳƛƴƎΦ άLǘΩs an area 
aƛŎǊƻǎƻŦǘ Ƙŀǎ ōŜŜƴ ŜȅŜƛƴƎ ŦƻǊ ŀ ǿƘƛƭŜ ŀƴŘ ŀǎ !ǇǇƭŜΩǎ ±ƛǎƛƻƴ tǊƻ ƎŜƴŜǊŀǘŜǎ ƳƻǊŜ ƛƴǘŜǊŜǎǘ ƛƴ ƳƛȄŜŘ ǊŜŀƭƛǘȅΣ ȅƻǳΩǊŜ ƎƻƛƴƎ ǘƻ ǎŜŜMicrosoft act more 
ŀƎƎǊŜǎǎƛǾŜƭȅ ƛƴ ǘƘŀǘ ŀǊŜŀΣέ YŀƘƴ ǎŀȅǎΦ !ƴŘ ƛƴ ƭƛƎƘǘ ƻŦ aƛŎǊƻǎƻŦǘΩǎ ǎǘǊƻƴƎ Ǉƻǎƛǘƛƻƴ ƛƴ ǘƘŜ ƳŀǊƪŜǘ ǘƻŘŀȅΣ ƘŜ ŜȄǇŜŎǘǎ ǘƘŀǘ άōǊŀƴds and content 
ŎƻƳǇŀƴƛŜǎ ŀǊŜ ƎƻƛƴƎ ǘƻ ōŜ ǊŜǎǇƻƴŘƛƴƎ ǿƛǘƘ ƛƳƳŜŘƛŀǘŜ ŜƴǘƘǳǎƛŀǎƳΦέ

https://www.thedrum.com/news/2024/01/26/microsoft-s-xbox-activision-layoffs-logical-it-levels-up-gaming-experts-say
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article into the World-Model

WorldModel+ 
Text 

Grounding


