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Geopolitical Risks - February update

A newworld order is taking shape. The Ukraine war and U.S.-China competition
have fueled fragmentation and the emergence of geopolitical blocs. There has
been a dramatic reduction in cooperation among major powers. Our BlackRock
Geopolitical Risk Indicator has declined from its 2022 peak, but market attention
remains elevated amid this turbulentgeopolitical environment.

Geopolitical events historically have had a short-lived impact on markets and
economies, our analysis of 68 risk events since 1962 finds. This haschanged in
the new, more volatile regime described in in our 2023 Outlook. We now see
geopolitics as structural marketrisks, with direct and long-lasting effects.

We see strategic competition between major powers intensifying in 2023 - and
global economic and energyties shifting along geopolitical lines. Nations have
weaponized energy, technology and financial networks to try to achieve strategic
objectives. This hinders economic efficiency and presents challenges for global
investors, we find.

Key highlights this month include:

* Weraise our U.S.-China strategic competition risk ratingto a high levelamid
heighteneddistrust in the relationship. Structuraltensions between the two
nations presentsignificant risks for investors, in our view.

* Weincrease the likelihood of Gulf tensions to high. Tensions over Iran's nuclear
program and support for Russia are building, raising the risk of military
confrontation in the Middle East to its highestlevel in nearly a decade.

*  Wekeep the likelihood of Climate policy gridlock at a medium level. The
Inflation Reduction Act (IRA) should accelerate decarbonization in the U.S., but
a split Congress makes new legislation unlikely in the near term. The EU, for its
part, has announced its own set of IRA-like investment packages.

Our dashboard features both data-driven marketattention barometers and
judgment-based assessments of our top risks. We show marketattention to each
risk, assess the likelihood of it occurring over a six-month horizon and analyze its
potential market impact.

Our BlackRock Geopolitical Risk Indicators (BGRIs) track market attention to each
risk using mentions in brokerage reports andfinancial news stories. They
integrate naturallanguage processing and machine learning techniques. This
assessmenthelps determine when geopolitical risks start to appear on investors’
radar screens —and when they startfading.

We recently improved our data cleaning process, including removing
mistranslated language and other non-investmentrelevantcontent. We have
adjusted the historical data accordingly, resulting in the removal of some spikes in
marketattention that were overstated.

We also have developed a market movement measure thatwe believe gives us
insights into how assetprices are responding to geopolitical risks. Itintegrates
analysis from our Risk & Quantitative Analysis (RQA) team and its Market-Driven
Scenarios (MDS) for each risk.

The gauge’s score is based on how similar the marketenvironmentis to the MDS
assumptions and how much the MDS-related asset prices have moved over the
past month. See the “How itworks” section. We also list the three assets that we
see as the key variables of each MDS.

We believe tracking geopolitical risks’ marketimpact is as muchanartasa
science. We continuously update our risk scenarios and refine our methodologies.
Our scenarios are hypothetical and do notreflect all possible outcomes. Our
market movementanalyses are notrecommendations to invest in any specific
investmentstrategy or product.

BlackRock.

Tom Donilon
Chairman — BlackRock
Investment Institute

Catherine Kress
Head of Geopolitical Research & Strategy

Stephanie Lee

Portfolio Manager — BlackRock Systematic
Active Equities

Jackson Spivey

Vice President, Geopolitical Research &
Strategy

Contents

Risk summary LX)
Framework 4
Scenariovariables 5
How it works 6

BlackRock
Investment
Institute


https://www.blackrock.com/us/individual/literature/whitepaper/bii-gauging-geopolitics-june-2019.pdf
https://www.blackrock.com/corporate/insights/blackrock-investment-institute/publications/outlook

Top 10 risks by likelihood

1
Russia-NATO
conflict

2
U.S.-China
strategic
competition

3
Major
cyberattack(s)

4
Global

technology
decoupling

5
Gulf tensions

. Market attention Likelihood
Description

since 2019

Russia launches a
large-scale invasion

of Ukraine. The U.S. °
and EU respond 3
with financial, High
energy and o=
technology 3
sanctions on
Russia.
3

China takes military

action against "M/h\__,l\

Taiwan or asserts 0————— High
claims in the South
China Sea by force. -3

Cyberattacks cause

sustained
disruption to critical om‘d\v‘ High

physical and digital

infrastructure. -3
Technology
decoupling 8
between the U.S.
and China OM High
significantly
accelerates in scale -3
and scope.
3

Iran nuclear talks

collapse, and

tensions escalate, Om‘m High
raising the risk of a

regional conflict. -3

Our view

Russia’s invasion of Ukraine is the largest, most
dangerous military conflict in Europe since WWII.
Russian President Vladimir Putin failed in his initial aim
to destroy Ukrainian sovereignty. Ukraine has
recaptured significant territory in the south and
northeast, though battlefield progress has slowed and
Russia appears to be preparing an offensive. Russia has
increased attacks on Ukraine’s energy and civilian
infrastructure. A settlement or even a ceasefire looks
unlikely for now. Instead, we see an extended conflict,
alongside a long-term political, economic and military
standoff between the West and Russia. Intentional or
accidental escalation between NATO and Russia
remains a risk.

The U.S. downing of a Chinese surveillance balloon
highlights the increasing distrust and structural
tensions between the U.S. and China. It also shows the
fragility of efforts to put a floor under the relationship, as
Presidents Biden and Xi attempted at recent G-20
meeting. Taiwan is a key flashpoint. Xi reaffirmed his
intention to unify Taiwan with the mainland at last year’s
National Party Congress. The U.S. Congress is likely to
support closer Taiwan relations - including a possible
visit by Speaker Kevin McCarthy this year - elevating
tensions. We do not see military action in the near term
but expect the risk to increase over time. China can take
a range of steps short of military action to pressure
Taiwan.

We see the pace of cyber attacks increasing as the
Russia-Ukraine conflict persists. Critical government
and private sector networks, as well as infrastructure, are
vulnerable to hacking and spying. Attacks are increasing
in scope, scale and sophistication. The U.S. government
is pushing for more protection requirements. Repeated
attacks could cause significant damage and disruption
that could spill over to financial markets and the
economy.

Strategic competition between the U.S. and China is
driving global fragmentation as both focus on boosting
self-reliance, reducing vulnerabilities and decoupling
their tech sectors. We see unprecedented U.S.
semiconductor export restrictions against China
accelerating the decoupling. Japan and the Netherlands
appear set to roll out similar measures. The U.S. is
weighing additional export controls on other
technologies like quantum and Al, as well as a
mechanism to review investments in China. The U.S. has
enacted the CHIPS and Science Act aimed at boosting
competitiveness in critical technologies. Technology was
a focus of China’s 20th Party Congress, highlighting the
drive for self-sufficiency.

Negotiations toward a revived nuclear deal have ground
to halt, and U.S. leaders have said it’s no longer a priority.
In addition, Iran’s military cooperation with Russia and
support for militant groups in the region are
exacerbating tensions. The closer Iran now gets to being
able to produce and deploy a nuclear weapon, the higher
the likelihood of military action against Iran. The drone
attack against a military facility—reportedly by Israel—in
the Iranian city of Isfahan underscores this. The risk of
military attack may be at its highest in a decade. There
has been a general de-escalation of tensions among
Gulf oil producers, who have benefited from high energy
prices. The Abraham Accords and diplomatic efforts by
the U.S. administration are enhancing cooperation
between Israel and Arab states.
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Falling inflation, the slowing pace of U.S. interest rate
hikes and a weaker U.S. dollar will reduce financial
pressures on emerging markets this year, in our view. We
see China’s reopening further supporting EM
economies. Still, slowing global growth will prove a drag.
We expect divergence. Some EMs, like Brazil and Mexico,
hiked rates and tightened fiscal policies early and may
be able to ease policies this year. Others, mainly in
Africa, have engaged with the IMF and can better absorb
global shocks. We see commodity exporters as generally
well buffered.

Al-Qaida has been slow to reorganize following the
killing of Ayman al-Zawahiri, but remains a significant
threat. Additionally, ISIS is undergoing a resurgence in
Afghanistan, raising the risk of foreign fighters returning
to their home countries and conducting attacks. This
comes at a time when Western governments are focused
on other policy priorities. In the U.S., the administration
has underscored the growing risk of domestic terrorism,
calling it the most serious and persistent terrorist threat
to the homeland. We see the threat increasing amid a
polarized U.S. political backdrop.

North Korea has rebuffed talks with the U.S. and
escalated provocations. This includes threatening
rhetoric and record tests of short-range and
intercontinental ballistic missile in 2022, with some
increasingly close to South Korean and Japanese
territory. South Korea and Japan are bolstering their
defenses in response. We do not see an imminent threat
of regional conflict but think tensions will worsen in
2023. This could include additional long-range missile
tests, the further development of tactical weapons and a
seventh nuclear test. We believe markets are
underappreciating this risk.

The Ukraine war has brought energy security to the fore.
The world will need more non-Russian fossil fuels in the
near term, but we believe the crisis will accelerate the
transition to a lower-carbon world in the long run. The
energy shock will likely boost decarbonization plans in
Europe amid a race for clean energy leadership, as the
continent responds to the Inflation Reduction Act (IRA)
that is driving investment in the U.S. A divided U.S.
Congress means the Biden administration will focus on
implementation of the IRA and regulatory actions.
Further legislative action is unlikely in the short-term, in
our view.

The Ukraine war triggered a strong impulse toward
European unity, as governments came together to
sanction Russia and support Ukraine. Italy’s
conservative government has so far avoided stoking
tensions with the EU, and Brussels has shown openness
to reform EU fiscal rules. Franco-German relations are
improving. Europe has weathered the energy crisis this
winter better than expected. We remain cautious of
divisions emerging as the economic costs of the Ukraine
war mount. Countries are still grappling with how to
approach China in the increasingly competitive
geopolitical environment.

Sources: BlackRock Investment Institute, with data from Refinitiv. Data as of February 2023. Notes: The “risks” column lists the 10 key
geopolitical risks that we track. The “description” column defines each risk. “Market attention” is a graphical snapshot of recent movement in the
BlackRock Geopolitical Risk Indicator (BGRI) for each risk. The BGRI measures the degree of the market’s attention to each risk, as reflected in
brokerage reports and financial media. See the "how it works" section on p.7 for details. The table is sorted by the “Likelihood” column which
represents our fundamental assessment, based on BlackRock’s subject matter experts, of the probability that each risk will be realized - either
low, medium or high — in the near term. The “our view” column represents BlackRock’s most recent view on developments related to each risk.
This is not intended to be a forecast of future events or a guarantee of future results. This information should not be relied upon by the reader as
research or investment advice regarding any funds or security in particular. Individual portfolio managers for BlackRock may have opinions
and/or make investment decisions that may, in certain respects, not be consistent with the information contained herein.
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Geopolitical risk framework

BlackRock Geopolitical Risk Indicator
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Forward-ooking estimates may nat come to pass. Source: BlackRock Investment Institute. February 202 3. Notes: The BlackRock Geopolitical Risk Indicator (BGRI) tracks the relative
frequency of brokerage reports (via Refinitiv) and financial news stories (Dow Jones News) associated with specific geopolitical risks. We adjust for whetherthe sentiment in the text of
articles is positive or negative, and then assign a score. Thisscore reflects the level of market attention to each risk versusa 5-year history. We use a shorter historical window for our COVID

risk due to its limited age. We assigna heavier weight to brokerage reports than other media sources since we want to measure the market's attention toany particular risk, not the public’s.
We recently improved our data cleaning process, including removing disclosure and mistranslated language. We have adjusted the historical data accordingly, resulting in the removal of

some spikes in market attention to geopolitical risk that were overstated previously.

The global BlackRock Geopolitical Risk Indicator (BGRI) aims to capture overall market attention to geopolitical risks, as
the line chartshows. The indicator is a simple average of our top-10 individual risks. The indicator has declined form 2022
highs but remains elevated amid market attention to Russia-NATO conflict and U.S.-China strategic competition.

We raise our U.S.-China strategic competition risk ratingto a high likelihood rating amid heightened distrustand structural
tensionsin the relationship. We raise Gulf tensions to high amid decreased prospects for a nuclear dealand anincreased
risk of military action in the region. We maintain the North Korea conflict risk at a medium likelihood as North Korea’s
provocations increase. The market’s attention to both these risks is low, as the chart shows. We keep our Russia-NATO
conflict, Major cyber attacks and Globaltechnology decoupling risks at high levels (the red dots).

Risk map
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Forward-looking estimates may not come to pass. Source: BlackRock Investment Institute. February 202 3. Notes: The vertical axis depicts the market attention toeach of our top-10
risks, as reflected in brokerage reportsand financial media and measured by the BlackRock Geopolitical Risk Index (BGRI). The horizontal axis shows our estimate of the degree to
which asset prices have movedin accordance with our risk scenarios (horizontal axis). See the “How it works” section on p.7 for details. The color of the dotsindicates our fundamental
assessmentof the relative likelihood of the risk - low, medium or high, asperthe legend. Some of the scenarioswe envisiondo not have precedents - or only imperfect ones. The
scenarios are forillustrative purposesonly and do not reflect all possible outcomes as geopolitical risks are ever-evolving. The chart is meant for illustrative purposes only. This
material represents an assessment of the market environmentat a specific time andis notintended to be a forecast of future events or a guarantee of future results. This information
should not be reliedupon by the reader asresearch or investmentadvice regarding any funds, strategy or security in particular.



Key scenario variables

How to gauge the potential market impact of each of our top-10 risks? We have identified three key “scenario variables” for each — or
assets that we believe would be most sensitive to a realization of that risk. The chart below shows the direction of our assumed price
impact.

Geopolitical risk Direction of assumed price impact
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Source: BlackRock Investment Institute, with data from BlackRock’s Aladdin Portfolio Risk Tools application, February 2023. Notes: The table
depicts the three assets that we see as key variables for each of our top-10 geopolitical risks — as well as the direction of the assumed shocks for
each in the event of the risk materializing. The up arrow indicates a rise in prices (corresponding to a decline in yields for bonds); the down arrow
indicates a fall in prices. Our analysis is based on similar historical events and current market conditions such as volatility and cross-asset
correlations. See the “implied stress testing framework” section of the 2018 paper Market-Driven Scenarios: An Approach for Plausible Scenario
Construction for details. For illustrative purposes only. The scenarios are for illustrative purposes only and do not reflect all possible outcomes
as geopolitical risks are ever-evolving. This material represents an assessment of the market environment at a specific time and is not intended
to be a forecast of future events or a guarantee of future results. This information should not be relied upon by the reader as research or
investment advice regarding any funds, strategy or security in particular.



FOR PUBLIC DISTRIBUTION INTHE U.S., CANADA, LATIN AMERICA, HONG KONG, SINGAPORE AND AUSTRALIA. FOR INSTITUTIONAL, PROFESSIONAL, QUALIFIED INVESTORS AND
QUALIFIED CLIENTS IN OTHER PERMITTED COUNTRIES.

How it works

The quantitative components of our geopolitical risk dashboard incorporate two different measures of risk: the first
based on the market attention to risk events, the second on the market movementrelatedto these events.

Market attention

The BlackRock Geopolitical Risk Indicator (BGRI) tracks the relative frequency of brokerage reports (via Refinitiv) and
financial news stories (Dow Jones News) associated with specific geopolitical risks. We adjust for whether the sentiment
in the text of articles is positive or negative, and then assign a score. This score reflects the level of marketattention to
each risk versus a five-year history. We use a shorter historical window for our COVID-19 risk due to its limited age. We
assign a heavier weightto brokerage reports than other media sources since we wantto measure the market's attention
to any particular risk, not the public’s.

Our updated methodology improves upon traditional “text mining” approachesthat search articles for predetermined
key words associated with each risk. Instead, we take a big data approach based on machine-learning. Huge advancesin
computing power now make it possible to use language models based on neuralnetworks. These help us sift through
vast data sets to estimate the relevance of every sentence in an article to the geopolitical risks we measure.

How does it work? First we augmenta pre-trained language model with broad geopolitical contentand articles
representative of each individual risk we track. The fine-tuned language modelthen focuses on two tasks when trawling
though millions of brokerage reports and financial news stories:

» classifying the relevance of each sentence to the individual geopolitical risk to generate an attention score
» classifying the sentiment of each sentence to produce a sentimentscore

The attention and sentimentscores are aggregated to produce a composite geopolitical risk score. Azeroscore
represents the average BGRI level over its history. A score of one meansthe BGRI level is one standard deviation above
its historical average, implying above-average marketattention to the risk. We weigh recentreadings more heavily in
calculating the average. The level of the BGRIs changes slowly over time even if marketattention remains constant. This
is to reflect the concept that a consistently high level of market attention eventually becomes “normal.”

Our language model helps provide more nuanced analysis of the relevance of a given article than traditional methods
would allow. Example: Consider an analyst reportwith boilerplate language at the end listing avariety of different
geopolitical risks. A simple keyword-based approach may suggest the article is more relevantthan itreally is; our new
machine learning approach seeks to do a better job at adjusting for the contextof the sentences—anddeterminingtheir
truerelevance totherisk at hand.

Market movement

In the market movementmeasure, we use Market-Driven Scenarios (MDS) associated with each geopolitical risk event
as a baseline for how market prices would respondto the realization of the risk event.

Our MDS framework forms the basis for our scenarios and estimates of their potential one-month impact on global
assets. The first step is a precise definition of our scenarios —and well-defined catalysts (or escalation triggers) for their
occurrence. We then use an econometricframeworkto translate the various scenario outcomes into plausible shocks to
a global setof market indexes and risk factors.

The size of the shocks is calibrated by various techniques, including analysis of historical periods that resemble the risk
scenario. Recenthistorical parallels are assigned greater weight. Some of the scenarios we envision do nothave
precedents — and many have only imperfect ones. Thisis why we integrate the views of BlackRock’s experts in
geopolitical risk, portfolio management, and Risk and Quantitative Analysis into our framework. See the 2018 paper
Market Driven narios: An Appr h for Pl ibl nari nstruction for details. MDS are forillustrative purposes
only and do not reflectall possible outcomes as geopolitical risks are ever-evolving.

We then compile a market movementindexfor each risk.”" This is composed of two parts:

1. Similarity: This measures how “similar” the current marketenvironmentis to our expectation of whatit would look
like in the eventthe particular MDS was realized. We focus on trailing one-month returns of the relevant MDS
assets.

2. Magnitude: This measures the magnitude of the trailing one-month returns of the relevant MDS assets.
These two measures are combinedto create an indexthat works as follows:
* Avalue of 1 would meansthat asset prices reacted in an identical way as our MDS indicated.

* Avalue of zerowould indicate that the pattern of asset prices bears no resemblance atall to whatthe MDS for a
particular risk would indicate.

* Avalueof -1 would indicate that asset prices are movingin the opposite direction to what the MDS would indicate.
Markets are effectively betting against the risk.

*This material represents an assessment of the market environment at a specific time andis notintendedto be a forecast of future events
or a guarantee of future results. This information should not be relied upon bythe reader as research or investment advice regarding any
funds, strategy or securityin particular. The scenarios are for illustrative purposes only and do not reflect all possible outcomes as
geopolitical risks are ever-evolving.
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BlackRock Investment Institute

The BlackRock InvestmentInstitute (Bll) leverages the firm’s expertise and generates proprietary research to provide
insights on the global economy, markets, geopolitics and long-term assetallocation - all to help our clients and
portfolio managers navigate financial markets. Bll offers strategic andtactical marketviews, publications and digital
tools thatare underpinned by proprietary research.

Generaldisclosure: This material is intended for information purposes only, and does not constitute investment advice, a recommendation oran offer or solicitation to purchase or sell any securities to any
person in any jurisdiction in which an offer, solicitation, purchase or sale would be unlawful under the securities laws of such jurisdiction. This material may contain estimates and forward-looking statements,
which may include forecasts and do not represent a guarantee of future performance. This information is not intended to be co mplete or exhaustive and no representations or warranties, either express or
implied, are made regarding the accuracy or completeness of the information contained herein. The opinions expressed are as of February 2023 and are subject to change without notice. Reliance upon
information in this material is at the sole discretion of the reader. Investing involves risks.

Inthe U.S. and Canada, this material is intended for public distribution. In the European EconomicArea(EEA} this is Issued by BlackRock (Netherlands) B.V. is authorised and regulated by the Netherlands
Authority forthe Financial Markets. Registered office Amstelplein 1, 1096 HA, Amsterdam, Tel: 020 - 549 5200, Tel: 31-20-549-5200. Trade Register No. 17068311 Foryour protection telephone calls
are usually recorded. In the UKand Non-European EconomicArea (EEA) countries: this is Issued by BlackRock Advisors (UK) Limited, which is authorised and regulated by the Financial Conduct Authority.
Registered office: 12 Throgmorton Avenue, London, EC2N 2DL, Tel: +44 (0)20 7743 3000. Registered in England and Wales No. 007 96793. For your protection, calls are usually recorded. Please refer to
the Financial Conduct Authority website for a list of authorised activities conducted by BlackRock. In Italy, For information on investor rights and how to raise complaints please go

to hitps://www.blackrock.com/corporate/co mpliance/investor-right available in ltalian. [n Switzerland, This document is marketing material. Until 31 December 2021, this document shall be exclusively
made available to, and directed at, qualified investors as defined in the Swiss Collective Investment Schemes Act of 23 June 2006 (‘CISA”), as amended. From 1 January 2022, this document shall be
exclusively made available to, and directed at, qualified investors as defined in Article 10 (3) of the CISA of 23 June 2006, asamended, at the exclusion of qualified investors with an opting-out pursuant to
Art. 5 (1) of the Swiss Federal Act on Financial Services ("FinSA"). For information onart 8 /9 Financial Senices Act (FinSA) and on your client segmentation under art. 4 FinSA, please see the following
website: www.blackrock.com/finsa For investors in Israel: BlackRock Investment Management (UK) Limited is not licensed under Israel’s Regulation of Investment Advice, Investment Marketing and Portfolio
Management Law, 5755-1995 (the “Advice Law”), nor does it cany insurance thereunder. In South Africa, please be advised that BlackRock Investment Management (UK) Limited is an authorized financial
sewices provider with the South African Financial Senices Board, FSP No. 43288. In the DIFC this material can be distributed in and from the Dubai Intemational Financial Centre (DIFC) by BlackRock
Advisors (UK) Limited — Dubai Branch which is regulated by the Dubai Financial Services Authority (DFSA). This material is only directed at Professional Clients'and no other person should rely upon the
information contained within it Blackrock Advisors (UK) Limited - Dubai Branch is a DIFC Foreign Recognised Company registered with the DIFC Registrar of Companies (DIFC Registered Number 546), with
its office at Unit06/07, Level 1, Al Fattan Currency House, DIFC, PO Box 506661, Dubai, UAE, and is regulated by the DFSA to engage in the regulated activities of ‘Advising on Financial Products’ and
‘Arranging  Deals in Investments™ in or from the DIFC, both of which are limited to units in a collective investment fund (DFSA Reference Number FOO0738) In the Kingdom of Saudi Arabia, issued in the
Kingdom of Saudi Arabia (KSA) by BlackRock Saudi Arabia (BSA), authorised and regulated by the Capital Market Authority (CMA), License No. 18-192-30. Registered under the laws of KSA. Registered office:
29th floor, Olaya Towers - Tower B, 3074 Prince Mohammed bin Abdulaziz St., Olaya District, Riyadh 12213 - 8022, KSA, Tel: +966 11 838 3600. The information contained within is intended strictly for
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