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Elon Musk

Elon Reeve Musk (born June 28, 1971, Pretoria, South Africa) is a naturalized
American entrepreneur, engineer, and business magnate recognized for founding
and leading companies advancing electric vehicles, reusable spaceflight, artificial
intelligence, and digital payments. 12181 After early involvement in Zip2 and X.com
(which merged into PayPal), Musk founded SpaceX in 2002 as CEO and chief
engineer, Tesla in 2003 where he became CEO in 2008, Neuralink and The Boring
Company in 2016, and xAl in 2023.[41151|n 2022, he acquired Twitter for $44 billion
and rebranded it as X in 2023, serving as executive chair and CTO while

emphasizing free speech principles. [6117]

Musk's enterprises have achieved milestones including SpaceX's development of
the Falcon 9 reusable rocket, enabling cost reductions in orbital launches and the
first private company crewed mission to the International Space Station in 2020,
alongside Tesla's mass production of electric vehicles that propelled it to become
the most valuable automaker by market capitalization. [41[8] These innovations stem
from Musk's focus on first-principles engineering to address challenges like
sustainable energy and human multi-planetary existence. His net worth, driven by
equity in Tesla and SpaceX valued at over $400 billion for the latter in 2025,
positioned him as the world's richest person with an estimated $428 billion as of
September 2025, [°1110]

Musk has influenced broader debates on technological progress, demographic
decline, and institutional biases, often via X, where his ownership has prioritized
content moderation reforms amid criticisms from legacy media outlets that exhibit
systemic left-leaning tilts in coverage. " His endorsements, including support for
political figures advocating deregulation, have amplified discussions on innovation
policy, though they have drawn scrutiny for potential conflicts with his

government-dependent ventures like SpaceX's NASA contracts. [12]

Early Life and Education
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Childhood and Family Background

Elon Reeve Musk was born on June 28, 1971, in Pretoria, South Africa, to Errol
Musk, a South African electromechanical engineer who also held qualifications as a
pilot and sailor, and Maye Musk (née Haldeman), a Canadian-born model and
registered dietitian who had relocated to South Africa as a child. B3I The family
lived in relative affluence in Pretoria, with Errol providing a comfortable upper-
middle-class lifestyle that included multiple properties and access to engineering
resources that influenced Musk's early interests. ['¥! Musk has two younger

siblings: brother Kimbal, born in 1972, and sister Tosca, born in 1974511161

Musk's parents divorced in 1979, when he was eight years old, amid reports of
infidelity on Errol's part; the couple had been married for nine years. (171 Following
the split, Musk's siblings primarily resided with their mother, but Musk chose to live
mainly with his father—a decision he later expressed regret over, citing a strained
relationship marked by emotional distance and criticism. ['811191 Musk has publicly
described his father as a "terrible human being" and attributed some of his own

resilience to enduring a challenging home environment post-divorce. 201

Throughout his childhood, Musk faced intense bullying at schools such as
Waterkloof House Preparatory School, including physical assaults severe enough
to require hospitalization on at least one occasion. 21122 Despite these hardships,
he exhibited precocious talent in computing, teaching himself programming on a
Commodore VIC-20 and, at age 12 in 1983, developing a space-themed video
game called Blastar, which he sold to PC and Office Technology magazine for
approximately $500. 2311241 Thjs early entrepreneurial act foreshadowed Musk's

later pursuits in technology and business.

Move to North America and Education

In June 1989, at the age of 17, Musk emigrated from Pretoria, South Africa, to
Canada, leveraging Canadian citizenship acquired at birth through his mother,
Maye Musk, who was born in Saskatchewan. (2511261 This move allowed him to avoid
mandatory military conscription for white males under South Africa's apartheid
regime. 261 Upon arrival, Musk initially resided with relatives in Saskatchewan and

Ontario, taking low-wage jobs such as cleaning grain bins on a farm and working at
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a lumber mill to support himself. [27]

In 1990, Musk enrolled at Queen's University in Kingston, Ontario, where he
studied for two years, pursuing interests in physics, business, and computer
science amid a diverse student body that included some American peers. [281127]
Seeking greater opportunities, he transferred in 1992 to the University of
Pennsylvania on a scholarship, viewing the institution as a stepping stone to the
United States. 27 There, he completed dual bachelor's degrees—a Bachelor of
Science in physics from the College of Arts and Sciences and a Bachelor of
Science in economics from the Wharton School—finishing coursework in 1995 but

receiving the diplomas in 1997 due to administrative delays. 291128l

In 1995, Musk was accepted into a PhD program in applied physics and materials
science at Stanford University but departed after two days, opting instead to
launch internet ventures amid the dot-com boom, as he deemed graduate study
less urgent than entrepreneurial pursuits. 3% This decision marked the end of his
formal higher education, though Musk later reflected that his undergraduate
training in physics provided foundational analytical skills for his subsequent

engineering and business endeavors. [2°]
Early Business Ventures

Zip2 and X.com

In 1995, Elon Musk co-founded Zip2, a software company developing online city
guides and searchable business directories for newspaper publishers, with his
brother Kimbal Musk in Palo Alto, California, using an initial $28,000 investment
from their father, Errol Musk. 31 The venture operated leanly, with the brothers

coding the product themselves and living in the office to conserve resources. 321

Zip2 secured venture funding, including $3 million from Mohr Davidow Ventures,
which enabled expansion but introduced operational tensions for Musk as CEO. 33!
On February 16, 1999, Compaq Computer acquired Zip2 for $307 million in cash

plus stock options, yielding Musk about $22 million from his seven percent stake.
[31][34]
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Musk used $10 million from the Zip2 proceeds to co-found X.com in late 1999 with
partners Harris Fricker, Christopher Payne, and Ed Ho, establishing it as an online
bank offering payments, financial services, and eventually broader banking
features. B113%! |n March 2000, X.com merged with Confinity—a rival focused on
PayPal's peer-to-peer payment system—amid internal competition over email-
based transfers; the combined entity initially retained the X.com name before

rebranding to PayPal in 2001 to emphasize its core payments product. [36]

As CEO of the merged company, Musk advocated aggressive technical changes,
including a shift to Microsoft technology over Unix, which fueled board disputes;
he was ousted in a coup orchestrated by Peter Thiel and others during Musk's
honeymoon vacation in 2000, with Thiel assuming the CEO role. 381137 payPal went
public in 2002 before eBay acquired it on October 3, 2002, for $1.5 billion in stock,
netting Musk $160—-180 million from his largest shareholder position despite his

removal. [38!

Sale of PayPal and Initial Wealth Accumulation

In March 2000, Elon Musk's X.com merged with Confinity, a company that had
developed the PayPal electronic payment system originally intended for Palm
Pilots.[39 The merger combined X.com's online banking ambitions with PayPal's
peer-to-peer transfer technology, which gained rapid traction for eBay
transactions. 49! Initially retaining the X.com name, the entity rebranded to PayPal
in 2001 to emphasize its core payments product amid internal debates over

strategic direction. [38!

Musk, who had been CEO since founding X.com in 1999, faced boardroom
tensions over technology choices and was ousted in September 2000, with Peter
Thiel assuming the role; Musk remained chairman and the largest shareholder with
an approximately 11.7% stake.[*" PayPal's growth accelerated, processing millions
in transactions and achieving profitability despite regulatory hurdles from fraud

and money laundering concerns. [42]

On July 22, 2002, eBay acquired PayPal for $1.5 billion in stock, valuing the
company at a premium to capitalize on its dominance in online payments integral to

eBay's auction ecosystem. 43l Musk's stake netted him roughly $180 million in
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eBay shares, marking his first substantial wealth accumulation after earlier gains

from Zip2.[441 [45] This windfall, realized amid the dot-com recovery, provided the
seed capital for Musk's subsequent high-risk investments, including $100 million
into SpaceX's founding later that year and $6.5 million into Tesla in 2004, though

the stock's value fluctuated with market conditions. 46!
Founding and Leadership of SpaceX

Establishment and Early Challenges

Space Exploration Technologies Corp. (SpaceX) was established by Elon Musk in
May 2002 with an initial self-funding of approximately $100 million derived from
his proceeds of the PayPal sale. The venture's core objective was to pioneer
reusable rocket technology to slash spaceflight expenses by orders of magnitude,
thereby facilitating eventual human colonization of Mars through iterative
engineering improvements rather than reliance on established aerospace
paradigms. Musk assumed the role of CEO, emphasizing in-house propulsion

development and vertical integration to control costs and accelerate iteration. [4”]
(48]

Development of the Falcon 1, SpaceX's inaugural two-stage liquid-fueled orbital
rocket utilizing Merlin engines, commenced shortly after founding, with operations
based in a leased facility in EI Segundo, California, before relocating to Hawthorne.
In August 2006, NASA awarded SpaceX a $278 million Space Act Agreement
under the Commercial Orbital Transportation Services (COTS) program to
demonstrate reliable cargo transport to the International Space Station, providing
essential non-dilutive capital contingent on technical milestones amid the
company's bootstrapped status. This funding proved pivotal as SpaceX navigated
stringent budget constraints, employing a small team of around 100 engineers

focused on rapid prototyping. [491150]

The first three Falcon 1launch attempts from Kwajalein Atoll in the Marshall Islands
ended in failure, severely testing the company's viability. The debut flight on March
24, 2006, disintegrated 33 seconds post-liftoff owing to a turbopump fuel leak in
the first stage. A second attempt on March 21, 2007, reached space but failed to
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achieve orbit after the second stage engine prematurely shut down due to residual
fuel sloshing. The third, on August 2, 2008, suffered a staging separation
malfunction triggered by a buckled interstage, plummeting both stages into the
ocean. These consecutive setbacks, compounded by the global financial crisis,
depleted reserves and positioned SpaceX on the brink of insolvency by summer

2008, with Musk personally investing additional personal funds to sustain payroll.
[511[52][53]

Salvation arrived with the fourth Falcon 1launch on September 28, 2008, which
successfully injected a dummy payload into low Earth orbit after 2 minutes and 58
seconds of powered flight, marking the first liquid-fueled orbital success from a
private entity. This achievement unlocked the next COTS installment from NASA
and averted collapse, allowing parallel advancement of the larger Falcon 9 vehicle
despite skepticism from traditional aerospace incumbents regarding the feasibility

of private-sector innovation in rocketry. [541150]

Key Milestones in Reusable Rocketry and Starship
Development

SpaceX initiated reusable rocketry development with suborbital tests of the
Grasshopper prototype, a single-engine vertical takeoff and landing vehicle,
beginning on September 21, 2012, when it achieved a six-foot hop at the
McGregor, Texas test site. %! Subsequent flights escalated in altitude, culminating
in a June 14, 2013, test reaching 1,066 feet before a controlled landing, validating
propulsion and guidance for reusability. (56! Grasshopper completed eight flights

before retirement in October 2013, paving the way for orbital-scale efforts. [57]

The Falcon 9 rocket advanced reusability to operational orbital flights, with the first
successful first-stage landing occurring on December 21, 2015, following the
ORBCOMM-2 mission launch from Cape Canaveral, where booster B1019 touched
down on Landing Zone 1.1%8] This marked the initial recovery of an orbital-class
booster after stage separation. A milestone in offshore recovery followed on April
8, 2016, with the first drone ship landing during the SES-9 mission, enabling
higher-payload geostationary transfers.[%9 Reusability matured with the first

reflown booster on March 30, 2017, launching the SES-10 satellite, demonstrating

https://grokipedia.com/page/Elon_Musk#key-milestones-in-reusable-ro...

28/10/2025, 10:00



Elon Musk | Grokipedia

7 di 52

economic viability as turnaround times shortened and flight counts increased—by

August 2025, a single booster achieved its 30th launch and landing. 601161

Starship, envisioned as a fully reusable two-stage system for interplanetary

transport, shifted focus from Falcon-scale partial reuse to rapid full-stack iteration.

Early prototypes like Starhopper achieved the first untethered hop on July 25,
2019, reaching 150 meters at Starbase, Texas.®2] SN5 followed with a 500-foot
hop on August 4, 2020, testing stainless-steel construction and header tanks for
landing burns. 83 The program's orbital phase commenced with Integrated Flight
Test 1 (IFT-1) on April 20, 2023, the first full Super Heavy booster and Starship
upper stage launch, though it ended in explosion post-liftoff due to engine and

staging issues.

Subsequent tests iterated rapidly: IFT-2 on November 18, 2023, achieved stage
separation and upper-stage orbital insertion before reentry loss; IFT-3 on March
14, 2024, demonstrated peak reentry plasma survivability; and IFT-4 on June 6,
2024, refined soft splashdowns for both stages. 64l By 2025, progress included
IFT-7 on January 16 failing objectives but informing upgrades, while IFT-11 on
October 13 succeeded in controlled ascent, separation, heat shield validation, and
water landings, alongside mock satellite deployment in August 2025 tests. [651[66]
These milestones underscore Starship's emphasis on propellant transfer, catch
mechanisms for boosters via launch tower arms, and high-cadence operations,

with 11 flights by late 2025 enabling Mars mission architecture. [67]

Role in Tesla and Electric Vehicles

Entry into Tesla and Product Launches

In February 2004, Elon Musk led Tesla's Series A funding round, personally
investing $6.35 million of the $7.5 million raised, which made him the company's
largest shareholder and prompted his appointment as chairman of the board of
directors. (681169 A5 chairman, Musk influenced early strategic decisions, including
the prioritization of the Tesla Roadster as the initial product to prove electric
vehicle viability, though the company had been founded in 2003 by engineers

Martin Eberhard and Marc Tarpenning with a focus on high-performance EVs. [0
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Facing near-bankruptcy during the 2008 financial crisis, Musk provided additional
personal funding exceeding $40 million and assumed the role of CEO in October
2008, replacing interim leader Ze'ev Drori amid a restructuring that included staff
cuts and accelerated Roadster production to generate revenue. #9171 Under
Musk's CEO tenure, Tesla delivered its first product, the Roadster sports car, with
initial customer handovers beginning in early 2008; approximately 2,450 units
were produced and sold through 2012 at around $100,000 each, achieving up to
244 miles of range and demonstrating superior acceleration to contemporaries like
the Lotus Elise on which it was based. 72! The Roadster's limited run validated
battery technology and generated $150 million in cash flow, enabling further
development despite production delays and quality issues reported by early

owners. [70]

Tesla's next major launch, the Model S sedan, began customer deliveries on June
22, 2012, from its Fremont, California factory, marking the company's shift to in-
house manufacturing after acquiring a former NUMMI plant. 73! Priced starting at
$70,000 (after incentives), the Model S offered up to 265 miles of EPA-rated
range, over-the-air software updates, and a minimalist interior, outselling luxury
rivals like the Mercedes S-Class in the U.S. by 2013 and earning Motor Trend's Car
of the Year award for its performance and efficiency. 74l By emphasizing a
dedicated EV platform with a rear-mounted battery pack for low center of gravity,
the Model S achieved 0-60 mph in as little as 5.9 seconds for base models,

challenging skepticism about electric vehicles' practicality and scalability. 75!

Subsequent launches under Musk included the Model X SUV in September 2015,
featuring falcon-wing doors and all-wheel drive with up to 295 miles of range,
targeting family buyers while maintaining acceleration benchmarks; over 100,000
units were delivered by 2019 despite supply chain hurdles for its unique hardware.
[76] The Model 3 compact sedan followed in July 2017 after a high-profile unveiling
in March 2016 that drew 325,000 reservations in one week, with initial deliveries
achieving 310 miles of range and production scaling to over 5,000 units weekly by
mid-2018, making it the best-selling electric vehicle globally by 2020 and driving
Tesla's market cap beyond $1 trillion in subsequent years. 6! The Model Y
crossover, launched in March 2020, shared the Model 3 platform for cost

efficiency, offering 316 miles of range and outselling all other EVs combined in
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some markets due to its SUV form factor appealing to broader consumers. [76]
These vehicles collectively propelled Tesla from niche producer to industry leader,
with cumulative deliveries exceeding 6 million by 2023, though launches often

faced delays attributed to aggressive timelines and engineering iterations. [77]

Tesla significantly expanded its production capacity through the construction of
multiple Gigafactories worldwide. The Shanghai Gigafactory, operational since
2019, became Tesla's largest manufacturing hub, producing over 950,000 vehicles
in 2023 alone. 78 Subsequent facilities included Gigafactory Berlin-Brandenburg,
which began vehicle production in March 2022, and Gigafactory Texas, which
ramped up output for the Model Y and Cybertruck starting in 2022.781 By 2024,
these expansions enabled Tesla to deliver approximately 1.79 million vehicles
globally, maintaining its position as the leading electric vehicle producer despite
supply chain constraints and competition. 79 In 2025, Tesla initiated first builds of
a more affordable vehicle model in June, with volume production slated for later

that year to broaden market accessibility. [8°]

Efforts toward vehicle autonomy centered on the Full Self-Driving (FSD) software
suite, building on the Autopilot system introduced in 2014. FSD, which relies on
camera-based vision and neural networks rather than lidar, entered wide beta
release in 2020, with iterative updates improving highway and urban driving
capabilities. 8" By mid-2025, Tesla reported advancements in supervised FSD
versions, including better handling of complex maneuvers, though full
unsupervised operation remained elusive despite repeated timelines set by CEO
Elon Musk, such as end-o0f-2025 deployment in California and Texas for Model 3
and Model Y vehicles. 82l These promises faced skepticism due to historical delays
—Musk had forecasted robotaxi viability as early as 2019—and empirical data
indicating persistent disengagement rates far exceeding human drivers in edge
cases. [83 Regulatory scrutiny intensified, with the U.S. National Highway Traffic
Safety Administration (NHTSA) launching probes in October 2024 into 2.4 million
FSD-equipped vehicles following crashes, followed by a 2025 investigation into
2.9 million units for issues like running red lights and wrong-way driving. (841181l
European regulatory hurdles further delayed rollout, creating a "chasm" in approval

processes compared to U.S. progress. [8°]
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Recent innovations included the Cybertruck, with production scaling in 2024 at
Gigafactory Texas after its 2019 unveiling, achieving over 50,000 units delivered
by mid-2025 amid initial recalls for accelerator pedal and wiper issues. (88! At the
October 10, 2024, "We, Robot" event, Tesla unveiled the Cybercab, a two-
passenger autonomous vehicle without steering wheel or pedals, priced under
$30,000, with volume production targeted for 2026. 8711881 The event also featured
the Robovan for up to 20 passengers and updates to the Optimus humanoid robot,
intended for factory tasks to augment autonomy efforts, though timelines shifted
to 2026 for broader deployment. 8911901 These developments underscored Tesla's
pivot toward a robotaxi network and Al-driven robotics, with Musk projecting
unsupervised autonomy enabling fleet operations, contingent on software

maturation and regulatory clearance. [87]

Acquisition and Transformation of Twitter
into X

Purchase and Initial Reforms

On October 27, 2022, Elon Musk completed the acquisition of Twitter, Inc. for $44
billion at $54.20 per share, following a definitive agreement announced on April
25, 2022.191192] The transaction, financed through a combination of Musk's equity
commitment of approximately $27 billion, bank loans totaling $13 billion, and
equity from co-investors, resulted in Twitter becoming a privately held company

under Musk's control, with its shares delisted from the New York Stock Exchange.
(93] [94]

Upon closing the deal, Musk promptly terminated several top executives, including
CEO Parag Agrawal, Chief Financial Officer Ned Segal, legal chief Vijaya Gadde,
and Twitter co-founder and former safety head Jack Dorsey's proxy, without
severance payments, citing "for cause" dismissals related to prior severance
agreements. [951196] Musk assumed the role of CEO, stating intentions to reduce
bureaucracy and accelerate engineering-focused decision-making, drawing

parallels to cost-cutting measures at his other companies like Tesla and SpaceX.
[97]
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In the days following the acquisition, Musk initiated widespread layoffs affecting
nearly half of Twitter's approximately 7,500 employees, with notifications sent via
email on November 4, 2022, as part of efforts to address the company's reported
$4 million daily losses and overstaffing relative to revenue generation. [981194]
Additional cuts targeted specific teams, including those in communications,
human resources, and policy, while Musk imposed hard deadlines for product
features, such as overhauling the verification system to shift from legacy blue
checks to a paid Twitter Blue subscription model at $8 per month, aiming to
reduce spam and boost revenue. 2711991 These reforms, implemented amid internal
chaos and employee departures, were justified by Musk as necessary to achieve
profitability, given Twitter's pre-acquisition unprofitability and advertiser

dependence. 98!

Free Speech Initiatives and Content Moderation
Changes

Following the acquisition of Twitter on October 27, 2022, Elon Musk articulated a
vision for the platform as a "free speech absolutist" environment, emphasizing
reduced censorship and user-driven accountability over centralized moderation.
1001 He criticized prior content policies for suppressing dissenting views, such as

the 2020 New York Post story on Hunter Biden's laptop, which internal documents

later confirmed was throttled due to unverified claims despite journalistic sourcing.

07 Musk pledged to reinstate accounts banned for policy violations unless they
promoted violence, aiming to address perceived ideological imbalances in pre-

acquisition enforcement that disproportionately targeted conservative voices. [102]

Immediate structural changes included mass layoffs beginning November 3, 2022,
which eliminated approximately 50% of Twitter's overall workforce, including 15%
of the trust and safety team responsible for content decisions. %3] Subsequent
cuts reduced trust and safety engineering staff by 80%, with half of internal
moderators and a third of the global team dismissed, streamlining operations but
prompting concerns from regulators about reduced capacity for handling illegal
content. "1 Musk defended these reductions as eliminating redundant

bureaucracy, arguing that overstaffed moderation had enabled subjective biases
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rather than neutral enforcement. ['94! Further layoffs in January 2023 targeted
remaining content oversight roles, shifting reliance toward algorithmic and

community-based tools. [104]

Account reinstatements began swiftly, with Donald Trump's suspension lifted on
November 20, 2022, following a user poll where 52% favored restoration; the
account had been banned since January 2021 after the U.S. Capitol events. 1951 A
broader "general amnesty" poll on November 24, 2022, garnered 72.4% support,
leading to restorations starting the next week for non-violent violators, including
figures like Kanye West (suspended December 2022 for antisemitic posts but later
reinstated).1°2] These moves contrasted with pre-Musk practices, where over 1.3
million accounts were suspended annually for various abuses, often amid

accusations of uneven application favoring progressive narratives. [106]

Musk elevated Community Notes, a crowdsourced fact-checking feature inherited
from Twitter's Birdwatch pilot, as the primary alternative to top-down moderation;
notes are rated by diverse contributors and displayed only if consensus deems
them helpful.['07] Post-acquisition expansion included open-sourcing the
algorithm in 2023, enabling broader participation and integration by platforms like
Meta. 1981 Studies indicate notes reduce the virality of misleading posts by up to
20-30%, with attached content shared less and corrected more frequently. [10°]
M0 policy updates relaxed proactive misinformation labeling—previously applied
selectively—but strengthened rules on child sexual exploitation, while adopting a
"freedom of speech, not freedom of reach" model to limit amplification of violative

content without outright removal. '™

These reforms correlated with advertiser withdrawals totaling over $75 million in
lost revenue by late 2022, attributed by Musk to "activist" boycotts rather than
content surges, though reports noted temporary rises in hate speech visibility
before algorithmic adjustments. ™ Musk maintained that prior moderation's left-
leaning institutional biases, evident in leaked "Twitter Files" documents revealing
FBI influence on content decisions, justified the pivot toward transparency and
minimal intervention. 1% By 2024, X hired select safety roles amid ongoing

refinements, balancing free expression with legal compliance. [l
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Other Ventures and Projects

Neuralink and Brain-Machine Interfaces

Neuralink Corporation, founded by Elon Musk in 2016, develops implantable brain-
computer interfaces (BCls) aimed at enabling high-bandwidth communication
between the human brain and external devices. "3 The company's initial focus is
on treating severe neurological conditions such as paralysis by restoring motor
function through thought-controlled interfaces, with long-term goals including
mitigating risks from artificial intelligence by facilitating human-Al symbiosis. 4]
Musk personally funded the venture with approximately $100 million and
assembled a founding team of eight neuroscientists and engineers after evaluating

over 1,000 candidates. ['13!

The core technology consists of the N1 Implant, a coin-sized device surgically
placed in the skull, connected to ultra-thin, flexible polymer threads containing
1,024 electrodes each, totaling over 3,000 channels for recording and stimulating
neural activity. [""® These threads, thinner than a human hair, are inserted into the
cerebral cortex by a robotic system called R1 to minimize tissue damage and
achieve precise placement.!""®! The implant wirelessly transmits neural signals to
external devices, allowing users to control computers, smartphones, or prosthetics
via thought alone, with the system designed to be fully implantable and

cosmetically invisible. [1°]

Neuralink received U.S. Food and Drug Administration (FDA) clearance for its first-
in-human clinical trial, known as the PRIME Study, on May 25, 2023, following an
initial rejection in 2022 due to safety concerns including battery risks and wire
migration. "] The trial evaluates the safety and functionality of the N1 Implant in
patients with quadriplegia from spinal cord injuries or amyotrophic lateral sclerosis
(ALS).M8] Recruitment began in September 2023, targeting individuals aged 22 or

older with at least one year post-injury paralysis. [1"°!

The first human implantation occurred in January 2024 on Noland Arbaugh, a 29-
year-old quadriplegic from a C4-C5 spinal injury sustained in 2016, performed at

Barrow Neurological Institute in Phoenix, Arizona. 1201 Arbaugh demonstrated
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control of a computer cursor, played video games like Civilization VI, and broke a
world record for thought-controlled cursor speed within weeks, reporting restored
independence in digital interactions. " By August 2025, 18 months post-implant,
he described multitasking constantly with the device, pursuing education, and

starting a business, though he retains full-body paralysis. [?2]

Post-implantation challenges emerged when approximately 85% of threads
retracted from the brain tissue in Arbaugh's case, reducing active electrodes from
1,024 to around 200-400, attributed to unexpected brain surface movement or
micromotion rather than device failure. 23] Neuralink addressed this through
software algorithms that recalibrated signal detection, restoring cursor
performance to pre-retraction levels without hardware revision; the second
patient, implanted in mid-2024 and identified as Alex, experienced no such
retraction. 24l These issues highlight ongoing engineering hurdles in maintaining
long-term electrode stability, though animal studies had not predicted the extent

of retraction in humans. [123!

As of October 2025, Neuralink has implanted at least three patients and submitted
trial data from these to the New England Journal of Medicine for peer review,
marking its first formal publication of human results. 2%l The company plans a new
trial starting October 2025 for speech restoration in patients with impairments,
alongside international expansion to Canada, the UK, Germany, and the UAE,
aiming for dozens more implants by year-end. 126! 1271 Mysk has emphasized
iterative improvements, with updates including enhanced thread insertion
techniques and biocompatibility testing to support scalability toward broader

therapeutic and enhancement applications. [28]

The Boring Company and Infrastructure

The Boring Company was established by Elon Musk on December 17, 2016,
following his public expression of frustration with Los Angeles traffic congestion,
with the aim of developing advanced tunnel boring technology to enable cost-
effective underground transportation networks as an alternative to surface-level
urban gridlock. 29111301 The company's initial focus centered on reducing tunneling

costs by an order of magnitude and increasing boring speeds to facilitate
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widespread adoption of subterranean transit systems, diverging from traditional
infrastructure approaches that Musk argued were prohibitively expensive and slow.
(131 Early efforts included acquiring a used tunnel boring machine and constructing
a 1.14-mile test tunnel on SpaceX's property in Hawthorne, California, to refine

operations.[132]

Central to the company's infrastructure innovations is the Prufrock series of tunnel
boring machines (TBMs), designed in-house to launch directly from the surface
without requiring large pits, thereby minimizing setup time and urban disruption.
(1331 prufrock targets boring speeds exceeding 1 mile per week—six times faster
than prior-generation machines—with iterative models like Prufrock-3 completing
a Vegas tunnel segment in September 2024 and Prufrock-4 emphasizing
enhanced intelligence, speed, and safety features. 13411331 The company has
constructed seven research-and-development tunnels across three cities to test
and improve Prufrock's reliability, contributing to over 5 miles of operational
tunneling as of early 2025.[13%] These advancements aim to enable scalable urban
loops for electric vehicles, such as Tesla cars, operating at speeds up to 150 mph

in dedicated tunnels. [136!

The flagship project, the Vegas Loop, represents the company's primary
infrastructure deployment, with operational segments including the 1.7-mile Las
Vegas Convention Center (LVCC) Loop, completed in 2021 with two tunnels and
three stations to transport passengers via Tesla vehicles. 37! As of October 2025,
the broader Vegas Loop includes an operational Resorts World connector and
plans for expansion to 68 miles of tunnels with 104 stations, potentially serving
90,000 passengers per hour and linking sites like Harry Reid International Airport
to the resort corridor. 137111381 Additional initiatives include a proposed 9.5-mile
Music City Loop in Nashville, delayed to early 2027 amid permitting hurdles, and
real estate acquisitions along the Vegas route to support station development. 139!
(1401 However, progress has been uneven, with some early proposals like a Chicago

express loop abandoned due to regulatory and cost challenges. ']

Despite technical milestones, The Boring Company has encountered significant
criticisms regarding project execution and regulatory compliance, including nearly

800 alleged environmental violations in Las Vegas operations as of October 2025,
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such as unpermitted land disturbances, leading to potential fines exceeding $3
million though regulators imposed minimal penalties. 421 OSHA issued over
$112,000 in fines for Nashville site hazards like flooding and chemical exposures,
which the company contested. '3 Observers have noted persistent delays, cost
overruns beyond initial estimates, and limited scalability compared to conventional
public transit, with completed systems functioning more as low-capacity shuttles
than high-throughput solutions. 4311141 These issues highlight tensions between
the company's ambitious vision for privatized, rapid-deployment infrastructure and

practical barriers in permitting, oversight, and economic viability. 44!

xAI and Artificial Intelligence Pursuits

xAl was incorporated by Elon Musk in Nevada on March 9, 2023, and officially
announced on July 12, 2023, with the mission to advance scientific discovery and
understand the true nature of the universe. 148! 1461 The founding team included
researchers from organizations such as OpenAl, Google DeepMind, Microsoft
Research, and Tesla, including Igor Babuschkin as a key early member. 1471 [148]
Musk positioned xAl as an alternative to entities like OpenAl, which he co-founded
in 2015 but left in 2018, citing concerns over its shift from nonprofit, open-source
principles toward profit-driven, closed-source development in partnership with

Microsoft. [14°!

The company's primary product is Grok, a generative Al chatbot launched in
November 2023 as Grok-1, integrated initially within the X platform (formerly
Twitter). '%0] x Al open-sourced Grok-1's base model weights in March 2024. 1501
Subsequent iterations included Grok-2 in August 2024, which added image
generation capabilities via the Aurora model and an API for developers. ['*" Grok-3
followed in February 2025, emphasizing extended reasoning and a Deep Search
feature, while Grok-4 was released after July 4, 2025, and described by xAl as the
world's most intelligent model, available to subscribers and via AP|.[152] [153] [154] |,
August 2025, xAl introduced Grok Code Fast 1, a specialized code model for
integration with editors. ['®5 These releases reflect xAl's rapid iteration, with Musk
highlighting Grok's design for maximal truth-seeking and reduced censorship

compared to competitors. ['°4]
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xAl has secured substantial funding, including a Series B round in May 2024
valuing the company at $24 billion post-money, followed by plans in September
2025 for a $10 billion raise at a $200 billion valuation, and an expanded effort in
October 2025 targeting up to $20 billion, partly through debt tied to Nvidia chips.
1561 11571 1581 By 2025, xAl employed over 1,200 people and focused on building

large-scale compute infrastructure, such as acquiring 10,000 GPUs early on. ['5°]
[160]

Musk's Al pursuits emphasize Al safety through truth-oriented development rather
than heavy regulation, contrasting with his criticisms of OpenAl's trajectory, which
he argued prioritizes commercial interests over humanitarian goals. (161 1162 Thjs
led to Musk's 2024 lawsuit against OpenAl, alleging breach of founding
agreements, though xAl itself faced 2025 accusations from OpenAl and Anthropic
researchers of a "reckless" safety culture for not publishing safety research, claims

Musk and xAl have disputed as competitive tactics. [163] [1641[165]

Political Involvement and Government Roles

Musk publicly endorsed Donald Trump for president on July 13, 2024, minutes after
an assassination attempt on Trump at a rally in Butler, Pennsylvania, posting on X
that "l fully endorse President Trump and hope for his rapid recovery" and
describing Trump as displaying "great courage." ['®6! This marked Musk's first
explicit endorsement in the 2024 presidential race, following earlier statements
where he had indicated he would vote Republican for the first time but withheld

formal support from primary candidates. [66!

In May 2024, Musk helped establish America PAC, a super PAC focused on
supporting Trump through voter turnout operations in swing states, which by
October had spent over $137 million on canvassing, advertising, and legal
challenges to expand voting access. "87! |nitial reports in July claimed Musk
pledged up to $45 million monthly to the PAC, but Musk clarified on X that such
figures were exaggerated and that his contributions would be less, though he
committed significant funding to pro-Trump efforts.['68! Federal Election
Commission filings later revealed Musk donated at least $277 million overall to

Trump and Republican candidates in the 2024 cycle, making him the largest
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individual donor. [68l

Musk intensified campaign involvement in the final months, appearing
unannounced at Trump's October 5, 2024, rally in Butler, Pennsylvania—site of the
earlier assassination attempt—where he wore a "MAGA" hat, jumped onstage, and
urged attendance as a "must-win" for democracy."®9 He hosted multiple town
halls and solo events in Pennsylvania suburbs, emphasizing immigration, free
speech, and the stakes of the election, while America PAC deployed up to 400
paid canvassers per swing state for door-knocking and ballot curing to boost
Republican turnout. 70171 The PAC also ran a controversial $1 million daily
giveaway for verified voters signing a petition supporting constitutional rights,

which faced legal challenges but was upheld by courts through Election Day. 172!

These efforts centered on battleground states like Pennsylvania, where Musk's
organization invested heavily in get-out-the-vote operations, including early voting
drives and fixes for rejected mail ballots, contributing to Trump's narrow victory
there by focusing on low-propensity Republican voters. 73 Musk spent Election
Night at Mar-a-Lago with Trump and ramped up X platform promotion of Trump in

the closing days. ['74]

DOGE Leadership and Departure

In November 2024, President-elect Donald Trump announced that Elon Musk and
Vivek Ramaswamy would co-lead the Department of Government Efficiency
(DOGE), an advisory initiative aimed at reducing federal spending by at least $2
trillion, eliminating bureaucratic redundancies, and modernizing government
operations outside traditional congressional appropriations processes. 175111761
Formalized via executive order on January 20, 2025, DOGE operated as a
temporary body staffed by special government employees, with Musk serving in a
de facto leadership capacity despite not holding a Senate-confirmed position,

prompting legal challenges under the Appointments Clause. 17711178l

Under Musk's oversight, DOGE pursued aggressive cost-cutting measures,
including recommendations for mass reductions in federal workforce size—
targeting up to 75% in some agencies—termination of underperforming contracts,

and cancellation of programs deemed wasteful, such as certain diversity initiatives
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and outdated IT systems. ['791[180] These efforts yielded initial savings estimated in
the hundreds of billions, though critics from institutions like the Brookings
Institution argued that hasty implementations led to operational disruptions and
overlooked long-term efficacy, with actual verifiable cuts falling short of Musk's
ambitious targets due to resistance from entrenched agencies and judicial
interventions. 1801181 A federal judge ruled Musk as DOGE's effective head,
necessitating potential formal confirmation, which contributed to operational
constraints. Insiders reported that while an official administrator like Amy Gleason
held titular authority, Musk's lieutenants drove day-to-day decisions, focusing on

data-driven audits via tools like Al-assisted reviews of expenditures. [78]

Musk's tenure concluded on May 30, 2025, after approximately 130 days, aligning
with the statutory limit for special government employees and amid Musk's stated
need to refocus on Tesla and SpaceX amid declining company performance. [82]
(1831 |n his departure announcement, Musk expressed gratitude to Trump, claiming
partial success in exposing inefficiencies but acknowledging the initiative's shift to
a less disruptive phase under continued leadership without his direct involvement.
[18411185] The exit followed reported tensions, including Musk's public disagreement
with Trump over a proposed tax bill extension, legal hurdles blocking deeper
reforms, and White House signals of a planned transition, leaving DOGE to proceed
with its mandate amid a leadership vacuum and ongoing scrutiny from labor
groups like the AFL-CI0.['8811187] post-departure, the initiative emphasized
sustained, less aggressive efficiencies, with Ramaswamy assuming a more

prominent role. [18811189]
Public Views and Philosophy

Criticisms of Regulation and Woke Culture

Elon Musk has argued that excessive government regulation hampers
technological innovation and economic growth, particularly in high-risk industries
like space exploration and autonomous vehicles. SpaceX has pursued multiple
lawsuits against the Federal Aviation Administration (FAA), including challenges to

licensing processes delayed by environmental reviews and safety assessments
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following Starship test explosions, such as the April 2023 incident that prompted a
grounding and extended investigation. 10 In September 2024, Musk publicly
threatened further action against the FAA, criticizing its regulatory framework as
outdated and obstructive to rapid advancement in rocketry. " He has similarly
faulted the National Highway Traffic Safety Administration (NHTSA) for protracted
probes into Tesla's Autopilot system, which he contends reflect bureaucratic
overreach rather than evidence-based safety concerns, leading to repeated

investigations since 2016.1192

Musk's regulatory critiques extend to broader federal oversight, including conflicts
with the Securities and Exchange Commission (SEC) over disclosures and social
media statements, which he has described as attempts to suppress free speech.
(1931 |n February 2025, he highlighted failures in the FAA's air traffic control
modernization, advocating for privatization via Starlink to replace what he called an
antiquated Verizon-based system prone to outages. 194 Following the 2024 U.S.
presidential election, regulatory scrutiny of Musk's companies diminished, with
investigations at agencies like NHTSA and FAA stalling or personnel changes
occurring under the Department of Government Efficiency (DOGE), which Musk
co-led until May 2025, 1951 [192]

Musk has positioned himself as an opponent of what he terms "woke culture,"
particularly diversity, equity, and inclusion (DEI) programs, which he views as
prioritizing identity over merit and fostering division. On December 15, 2023, he
stated that DEl initiatives represent discrimination and "must die," arguing they
undermine competence in hiring and operations. 196! In January 2024, Musk
equated DEI with "another word for racism," urging rejection of its implementation
in corporate and public sectors. ['97] He reiterated these views in a March 18, 2024,
interview with Don Lemon, asserting that framing issues through race is "divisive

and corrosive" to society. 198!

Central to Musk's critique is the concept of a "woke mind virus," which he has
described as an ideological contagion eroding rational discourse and personal
autonomy. In July 2024, Musk claimed this virus "killed" his estranged transgender
daughter, Vivian Jenna Wilson, by pressuring him into consenting to gender-

affirming treatments during her youth, which he later deemed manipulative and
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irreversible.1991 He has linked the phenomenon to broader cultural shifts, including
corporate decisions like those at Disney and Netflix, where he attributed declining
performance to ideologically driven content. 2901 |n March 2025, Musk criticized
DEl roles in the UK's National Health Service as symptomatic of the virus's spread
into public institutions. 29" These positions have influenced his decisions, such as
relocating Tesla's headquarters from California to Texas in 2021, citing state laws

on education and regulation as exemplifying woke overreach. [202]

Advocacy for Multiplanetary Life and Population
Growth

Musk has long advocated for humanity to become a multiplanetary species as a
safeguard against existential threats, such as asteroid impacts, supervolcanoes, or
pandemics that could render Earth uninhabitable. 2931 He argues that confining
human civilization to a single planet leaves it vulnerable to extinction events,
emphasizing that expansion to Mars would ensure long-term survival by
diversifying locations. 294 Through SpaceX, founded in 2002, Musk pursues this
goal via the development of the Starship spacecraft, designed for reusable
interplanetary transport capable of carrying up to 100 people or 150 metric tons of

cargo. 1203l

SpaceX's timeline for Mars missions includes launching the first uncrewed
Starships in 2026 to test entry, descent, and landing technologies, with crewed
missions targeted for 2028 or shortly thereafter, depending on prior successes.
[203] [205] Mysk envisions a self-sustaining city on Mars within 30 years, by around
2055, requiring the transport of one million people over decades to establish
infrastructure like propellant production and habitats. 2961 He has tied political
outcomes to this ambition, stating in October 2024 that a Trump victory would
accelerate progress toward making life multiplanetary. These efforts build on
earlier plans, such as the 2016 International Astronautical Congress presentation
outlining a Mars transport system, though timelines have accelerated with

Starship's reusability advancements. [207]

Parallel to his space advocacy, Musk has warned of an impending population

collapse due to fertility rates below replacement levels in most countries,
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describing it as a greater civilizational risk than global warming. 298! |n July 2022,
he tweeted that "population collapse due to low birth rates is a much bigger risk to
civilization than global warming," countering narratives of overpopulation. 209 He
reiterated this in April 2023, forecasting a "big reckoning" from shrinking
workforces and strained social systems as fewer young people support aging
populations. 1% Musk attributes the decline to factors like economic pressures,
cultural shifts delaying family formation, and policies that inadvertently discourage
childbearing, projecting that without reversal, advanced economies could face

societal breakdown within decades. [2"

To counter this, Musk personally exemplifies his views by fathering at least 14
children with multiple partners as of 2025, stating he is "doing his part" to boost
birth rates. 22 [213] He has publicly urged others to have more children, arguing in
2019 alongside Alibaba's Jack Ma that population drop would be the world's
biggest problem in 20 years, leading to innovation stagnation and resource
underutilization. 2" Musk connects population growth to multiplanetary goals,
noting that colonizing Mars requires a robust human base on Earth, and low fertility
exacerbates recruitment challenges for ambitious projects. 2! In August 2025, he
called overpopulation claims a "nihilistic lie," warning that sustained low birth rates
could precipitate a "slow-motion collapse" of civilization through demographic

imbalances. 2"

Personal Life

Marriages, Children, and Family Dynamics

Musk married Canadian author Justine Wilson on January 1, 2000, in a ceremony at
a courthouse followed by a small party; the couple had five children together
before divorcing in September 2008 following a contentious settlement where
Wilson received $20 million and custody arrangements were established. [2161(217]
He then married British actress Talulah Riley on June 23, 2010, in a ceremony at
Dornoch Cathedral in Scotland; they divorced in 2012 but remarried on July 1, 2013,
in an Irish castle before finalizing a second divorce in October 2016, with Musk

later describing the unions as impulsive and Riley attributing the splits to his
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intense work focus. 217112181 No children resulted from the marriages to Riley. [219]

Musk has fathered at least 12 publicly confirmed living children with four women as
of 2025, including one deceased infant, through natural births, IVF, and surrogacy;
he has cited concerns over global population decline as a motivation for having a
large family, stating in interviews that "civilization will crumble" without higher birth
rates. 212112131 with Wilson, the couple's first child, Nevada Alexander Musk, was
born in 2002 but died at 10 weeks from sudden infant death syndrome; twins
Vivian Jenna Wilson (born April 15, 2004) and Griffin Musk followed via IVF, as did
triplets Kai, Saxon, and Damian Musk (born January 20, 2006). (220112211 v/jyjan,
originally named Xavier, petitioned to change her name and gender designation in
2022, stating she no longer wished to be related to Musk "in any way, shape or
form," amid reports of estrangement; Musk has publicly attributed her transition
and rift to influence from progressive ideologies, calling it "the woke mind virus"
that "killed" his child. 2121119

With musician Grimes (Claire Elise Boucher), Musk has three children: X £ A-Xii
(born May 4, 2020, via natural birth, with the name modified from X &£ A-12 after
California regulations), Exa Dark Siderzel (born December 2021 via surrogate), and
Techno Mechanicus (born around June 2023, nicknamed Tau). 222112231 The couple,
who described their relationship as "fluid," separated in 2021 but share custody,
with Grimes filing a petition in 2023 for sole parental rights citing Musk's alleged
drug use and erratic behavior, though the case was dismissed; Musk has described
X as a frequent companion at work events. 224 Neuralink executive Shivon Zilis has
borne Musk three children via IVF: twins Strider and Azure (born November 2021)
and a third unnamed child in early 2024. [21311220] Conservative commentator
Ashley St. Clair gave birth to Musk's son in September 2024, with paternity
confirmed via lab tests in April 2025 and the child's name reported as Seldon
Lycurgus; St. Clair sought to establish parentage in court amid Musk's limited

involvement. [21211225]

Musk's family dynamics reflect a decentralized structure across multiple
households, with him maintaining involvement through financial support,
occasional public appearances with younger children like X, and co-parenting

agreements, though tensions persist; Wilson has described Musk as an absentee

https://grokipedia.com/page/Elon_Musk#key-milestones-in-reusable-ro...

28/10/2025, 10:00



Elon Musk | Grokipedia

24 di 52

father during their marriage due to his workaholism, while Grimes has accused him
of withholding access to Techno amid their breakup. [226112271 Mysk, who grew up
primarily with his father Errol after his parents' 1979 divorce—a relationship he has
called emotionally abusive—has emphasized engineering talent in his offspring and
expressed regret over not having more children earlier, aligning with his pronatalist

views that prioritize biological imperatives over traditional nuclear family models.
[19][226]

Health, Habits, and Public Persona

Musk publicly disclosed on May 8, 2021, during his opening monologue on
Saturday Night Live that he has Asperger's syndrome, a condition on the autism
spectrum, stating he was the first person with Asperger's to host the show. 2281 He
has described childhood challenges associated with the condition, including social
difficulties and intense focus on interests. 2291 Physically, Musk has undergone
disc replacement surgery to address chronic neck and back pain, reporting in April
2024 that it alleviated his symptoms and recommending it for others with severe
issues, though medical evidence on its long-term efficacy for chronic pain remains
limited. (2301 For mental health, Musk revealed in a March 2024 interview that he
uses prescription ketamine approximately every other week in small doses to
manage negative thought patterns and depression, describing it as a tool to
escape a "negative frame of mind." 231 However, 2025 reports from associates
cited in investigations alleged more frequent ketamine use causing bladder issues,
alongside occasional ecstasy and psilocybin, prompting concerns about

dependency and erratic behavior, claims Musk has disputed. [23211233]

Musk maintains a demanding schedule, typically sleeping six hours per night,
going to bed between 1and 3 a.m. and waking around 9 a.m., a pattern he adjusted
from longer workdays to prioritize recovery while managing multiple companies.
[234] His diet includes occasional indulgences like morning donuts and multiple Diet
Cokes daily, supplemented by intermittent fasting that contributed to a reported
20-pound weight loss, though he avoids eating or drinking alcohol two to three
hours before bed to optimize sleep.[23%! Exercise-wise, he favors weightlifting and
strength training over cardio like running, which he dislikes, aiming for consistency

to sustain energy amid 80-100-hour workweeks that often extend into weekends.
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[236] [237]

Musk's public persona blends innovative visionary with irreverent provocateur,
amplified through prolific activity on X (formerly Twitter), where he shares memes,
engages followers directly, and posts over 20,000 public tweets analyzed for
themes of humor, product promotion, and personal anecdotes. 238! This approach
fosters an image of accessibility and cultural fluency, using memes as marketing
tools and performative gestures—like saluting flags or Al-generated content—to
rally supporters, though critics attribute it to echo-chamber dynamics and
impulsivity. 2391 His unfiltered style, including jokes about private matters and
rapid-fire commentary, contrasts traditional CEO restraint, positioning him as a

meme-lord billionaire who leverages social media for influence beyond business.
[240]

Wealth and Economic Impact

Net Worth Milestones and Sources

Elon Musk attained billionaire status in 2012, driven by surges in Tesla's stock price
following the unveiling of the Model X prototype, which elevated the company's
market capitalization to approximately $3.86 billion. 24" His net worth crossed
$100 billion in August 2020 amid Tesla's rapid valuation growth during the electric
vehicle market expansion. (242l Subsequent milestones included $200 billion in
2021, $300 billion in November 2021, $400 billion in December 2024, and a
historic peak above $500 billion on October 1, 2025, before settling near $499
billion later that day. (243112441 These figures reflect real-time tracking by Forbes,
which adjusts for public stock prices and private company valuations derived from

tender offers and investor filings. [°!

Milestone Approximate Date Net Worth Threshold
Billionaire 2012 $1 billion
Centibillionaire August 2020 $100 billion

$200 billion 2021 $200 billion
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Milestone Approximate Date Net Worth Threshold
$300 billion November 2021 $300 billion
$400 billion December 2024 $400 billion
$500 billion October 1, 2025 $500 billion

Musk's wealth primarily stems from his equity stakes in Tesla and SpaceX, with
Tesla accounting for a significant portion through his roughly 12-13% ownership of
the publicly traded company, whose shares have driven much of the volatility in his
net worth. [247112441 gpaceX contributes substantially via Musk's estimated 42%
stake, valued at around $400 billion as of August 2025 based on private tender
offers. [®1 By September 2025, his holdings in SpaceX and xAl together exceeded
the value of his Tesla shares, highlighting a shift toward private aerospace and Al
ventures amid Tesla's fluctuating market performance. [248] Additional sources
include smaller stakes in Neuralink, The Boring Company, and X (formerly Twitter),
acquired for $44 billion in 2022 and later merged with xAl, though these represent
minor fractions compared to Tesla and SpaceX. ¥ Valuations for private entities
rely on secondary market transactions and investor estimates, introducing some

uncertainty absent in public filings. [24°!

Philanthropy and Investments

Musk established the Musk Foundation in 2001 as a private nonprofit focused on
areas including renewable energy, human space exploration, pediatric research,
science and engineering education, and safe artificial intelligence. (250! The
foundation received approximately $5.7 billion in Tesla shares from Musk in late
2021, contributing to cumulative donations of around $7 billion in stock transfers
since 2020, which provided Musk with substantial tax savings estimated at $2
billion. (25" 1252 |n 2012, Musk signed the Giving Pledge, committing to donate the
maijority of his wealth to philanthropic causes, though implementation has drawn
scrutiny for prioritizing entities aligned with his business interests over broader

distribution. [293!

Key contributions include $100 million pledged in 2021 to fund the XPRIZE Carbon

Removal competition, aimed at developing gigaton-scale carbon dioxide removal
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technologies, with awards distributed to winners in 2025. 12541 [255] The foundation
donated $55 million to St. Jude Children's Research Hospital in 2021 as part of a
SpaceX-linked fundraiser, along with smaller grants such as $54 million to
environmental and educational initiatives in 2022. 256! During the COVID-19
pandemic, Musk and Tesla donated over 1,000 ventilators and medical supplies to
hospitals in the United States and internationally. 257! However, tax filings reveal
limited payouts relative to assets: in 2022, the foundation disbursed $160 million
amid $5.5 billion in holdings, and in 2023, it granted $237 million against $9.5
billion in assets, falling $421 million short of the IRS-mandated minimum
distribution, with much of the spending benefiting Musk-affiliated projects like his

children's schools. [258] [259]

Musk's investment strategy emphasizes high-concentration bets on
transformative technologies rather than diversified portfolios, with proceeds from
early exits like the $22 million sale of Zip2 in 1999 and $165 million from PayPal's
2002 acquisition funding SpaceX and Tesla. 269! He provided seed capital to
SolarCity in 2006, a solar energy firm founded by his cousins, which Tesla acquired
in 2016 for $2.6 billion in stock amid controversies over the merger's terms. 26" |n
artificial intelligence, Musk invested in DeepMind Technologies prior to its 2014
acquisition by Google for $500 million, citing concerns over unchecked Al
development that later prompted his co-founding of OpenAl in 2015 with an initial
$1 billion commitment, from which he departed in 2018 over strategic differences.
[260] [262] Mysk has publicly stated he avoids external stock investments, focusing
instead on his ventures, though he holds personal stakes in cryptocurrencies like
Bitcoin and Dogecoin, which he has promoted via endorsements and Tesla's brief

Bitcoin purchases in 2021.1263

Controversies and Criticisms

Labor and Regulatory Disputes

Tesla has faced multiple allegations of unfair labor practices from the National
Labor Relations Board (NLRB), including a 2021 ruling upheld by the Fifth Circuit
Court of Appeals in March 2023 that found the company violated the National
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Labor Relations Act through security guard policies restricting union discussions
and Elon Musk's 2018 tweet warning employees they could lose stock options if
they unionized. [264] [265] |n May 2024, the NLRB filed a complaint accusing Tesla of
interfering with union organizing efforts at its Buffalo, New York facility by
disciplining workers for protected activities. 2661 Musk has publicly opposed
unionization, arguing it reduces flexibility and competitiveness compared to non-
union rivals like Toyota, though empirical data from U.S. auto industry comparisons

shows unionized plants often face higher labor costs and slower innovation cycles.
[267]

SpaceX successfully challenged the NLRB's structure in August 2025, with the
Fifth Circuit upholding rulings that blocked agency proceedings against the
company for alleged illegal labor practices, citing constitutional separation-of-
powers issues in the board's design. [268] Separately, SpaceX has clashed with the
Federal Aviation Administration (FAA) over launch licensing and safety compliance;
in September 2024, the FAA proposed $633,009 in fines for violations during two
2023 Starship tests, prompting Musk to announce plans to sue the agency for
regulatory overreach that he claimed delayed missions and increased costs
without enhancing safety. 2991 These disputes reflect broader tensions, as
SpaceX's rapid iteration model—necessitating frequent failures for progress—
conflicts with the FAA's risk-averse framework, which Musk has criticized as

prioritizing bureaucracy over empirical risk assessment in high-stakes spaceflight.
[190]

Following Musk's October 2022 acquisition of Twitter (rebranded X), the company
conducted mass layoffs reducing its workforce by approximately 80%, from 7,500
to about 1,500 employees, leading to multiple lawsuits alleging violations of the
Worker Adjustment and Retraining Notification (WARN) Act and failure to provide
promised severance under a 2019 plan offering at least two months' pay plus
benefits. 270! |n August 2025, X reached a tentative settlement with former
employees seeking $500 million in severance claims, while Musk secured
dismissal of all claims against him personally in a related federal lawsuit in
September 2025.[271 [272] Additional suits from ousted executives, settled in
October 2025 for undisclosed terms, claimed wrongful termination and

defamation after Musk accused them of misconduct. 273l Proponents of the layoffs

https://grokipedia.com/page/Elon_Musk#key-milestones-in-reusable-ro...

28/10/2025, 10:00



Elon Musk | Grokipedia

29 di 52

argue they addressed pre-acquisition bloat, with data showing Twitter's
engineering productivity improved post-reduction, as measured by active

development velocity.

Regulatory scrutiny from the Securities and Exchange Commission (SEC) has
centered on Musk's disclosures and statements; in 2018, his tweet claiming
"funding secured" to take Tesla private at $420 per share led to fraud charges,
settled with $20 million penalties each for Musk and Tesla, plus Musk stepping
down as chairman and pre-approval requirements for Tesla-related tweets. 274l |n
January 2025, the SEC sued Musk for failing to timely disclose acquiring over 5%
of Twitter shares in 2022, alleging violations that delayed public knowledge and
affected markets. 275! An ongoing SEC probe into Musk's Tesla share sales and
Twitter stake buildup prompted a December 2024 settlement demand, which
Musk rejected, asserting no fraud occurred as sales were pre-planned to fund the

acquisition without insider advantage. 276!

Neuralink has encountered regulatory hurdles over animal testing protocols; a
2022 USDA investigation followed employee complaints of rushed procedures
causing unnecessary suffering in monkeys, with over 1,500 animals euthanized
since 2018 across experiments. 2771 The FDA cited Neuralink's California lab in
2023 for quality control lapses and "objectionable conditions" in record-keeping
during inspections, delaying human trials until approval in May 2023, though the
company maintains its methods align with industry standards for brain-computer
interface development where iterative animal testing is required prior to clinical
use. [278] Critics, including advocacy groups, highlight potential conflicts in
Neuralink's internal oversight committee, where members held equity stakes, but

no formal sanctions beyond citations have resulted as of late 20242791

Public Statements and Media Conflicts

Elon Musk has frequently used his platform X (formerly Twitter) to criticize
mainstream media outlets, accusing them of systemic left-leaning bias that
prioritizes narrative over factual reporting. He has argued that such media distorts
public understanding, stating in June 2024 that individuals relying on legacy

television news "live in a different reality" compared to those using diverse online
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sources. [280] This pattern intensified after his October 2022 acquisition of Twitter,
where he positioned the platform as a counter to what he terms "legacy media"

propaganda. [281

In December 2022, Musk suspended several journalists from outlets including the
New York Times and Washington Post after they shared or promoted accounts
tracking his private jet, which he viewed as doxxing; he defended the action as
protecting user safety while decrying media hypocrisy on privacy standards. [282]
The move drew accusations of suppressing coverage, but Musk countered that it
addressed real-time location threats previously enabled under prior Twitter

policies. [283]

A notable confrontation occurred in April 2023 during an interview with BBC
technology correspondent James Clayton, where Musk demanded specific
examples of increased hate speech on X following his takeover; when Clayton
admitted he had none prepared, Musk accused him on-air of lying about the
platform's content moderation failures. [28311284] Muysk later tweeted that the
exchange exemplified media reliance on unsubstantiated claims, amplifying

distrust in state-funded broadcasters like the BBC.[283!

Media conflicts escalated in November 2023 at the New York Times DealBook
Summit, where Musk responded to advertiser pullouts by telling them to "go f***
yourself" for pressuring X over content decisions, asserting that yielding to
boycotts would undermine free speech. 285! This prompted a wave of brands,
including Apple and Disney, to pause advertising, with X reporting a revenue drop
exceeding 50% by mid-2024; Musk attributed the exodus to coordinated efforts
rather than isolated concerns. 2881 |n August 2024, X filed lawsuits against ad
groups and companies like Unilever and Mars, alleging an illegal antitrust
conspiracy via the Global Alliance for Responsible Media (GARM) to enforce
boycotts post-acquisition. [28711285] By February 2025, the suits expanded to
include Lego, Nestlé, and Twitch, claiming billions in lost revenue from U.S. and

global ad halts. [28811289]

In March 2024, Musk's interview with former CNN host Don Lemon for Lemon's X
show devolved into tension over topics like hate speech moderation, diversity,

equity, and inclusion (DEI) policies, and Musk's drug use; Musk pushed back on
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Lemon's framing, later terminating the partnership via text, citing the discussion's
lack of compelling value and Lemon's perceived alignment with establishment
views. 29011291 | emon released the full footage, which highlighted Musk's defenses

of X's reduced censorship as enabling broader discourse. 2921

By October 2025, analysis from Reporters Without Borders indicated Musk posted
media criticisms on X nearly three times daily on average, often highlighting
perceived inaccuracies or ideological slant in coverage of his companies and
political stances. 2931 Musk has framed these statements as essential to countering
institutional bias, evidenced by events like X's 2023 disputes with Media Matters
over alleged manipulated ad placements near extremist content, which led to
further lawsuits. 294 These ongoing clashes underscore Musk's commitment to

platforming alternative narratives, even amid advertiser and regulatory pressures.
[281]

Political Feuds and Legal Battles

Musk's acquisition of Twitter in October 2022, rebranded as X, precipitated
multiple legal challenges intertwined with political scrutiny. The U.S. Securities and
Exchange Commission (SEC) filed a lawsuit in January 2025 alleging Musk failed to
timely disclose acquiring over 5% of Twitter shares in 2022, enabling him to
purchase additional stock at lower prices and saving approximately $150 million at
shareholders' expense. 29% Musk sought dismissal in August 2025, arguing SEC
overreach and prior settlements, including the 2018 case over his Tesla
privatization tweet that resulted in a $20 million fine, temporary resignation as

Tesla chairman, and tweet pre-approval requirements. [29611297]

A prominent defamation suit arose from Musk's July 2018 tweet calling British cave
diver Vernon Unsworth "pedo guy" amid disputes over Musk's mini-submarine
offer for the Thai cave rescue. Unsworth sued for $190 million, claiming
reputational harm, but a California jury ruled in Musk's favor in December 2019,
finding the statement not defamatory as Musk testified it was slang for "creepy"

rather than literal pedophilia accusation. [29811299]

Politically, Musk clashed with the Biden administration starting in 2021 when Tesla

was omitted from a White House EV summit despite producing over 50% of U.S.
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electric vehicles that year, prompting Musk to accuse the administration of
sidelining non-unionized companies. 399 Tensions intensified over Tesla's
resistance to unionization, with Musk tweeting in May 2022 that Democrats were
the party of "division & hate," and Biden endorsing union efforts against Tesla. [307]
This rift contributed to Musk's shift toward Republican support, including $250

million in donations to Donald Trump's 2024 campaign.

In August 2024, Musk's X faced a nationwide ban in Brazil ordered by Supreme
Court Justice Alexandre de Moraes for non-compliance with orders to block
accounts accused of spreading misinformation and threats against democracy.
Musk defied the rulings, calling de Moraes a "dictator" and refusing to censor
content, leading to daily fines exceeding $1 million and Starlink service disruptions;
X resumed operations in October 2024 after appointing a local representative and

complying with mandates. [3021[303]

By mid-2025, after Trump's inauguration, Musk feuded publicly with the president
over a Republican spending bill, criticizing it as fiscally irresponsible and pledging
primary challenges against supporters; Trump retaliated by threatening to withhold
federal subsidies for Tesla and SpaceX, worth billions annually, and questioning
Musk's U.S. ties. Musk announced plans for a new "America Party" in July 2025 to

attract disaffected voters from both major parties. [30411305]

Achievements and Broader Influence

Technological Advancements and Industry Disruptions

Musk co-founded X.com in March 1999, which merged with Confinity in March
2000 to form PayPal, pioneering secure online payments and disrupting traditional
financial services by enabling peer-to-peer transactions via email, achieving rapid
adoption during the dot-com era. [39] payPal's email-based payment system
facilitated e-commerce growth, processing millions of transactions and going
public in 2002 before its acquisition by eBay for $1.5 billion, which funded Musk's

subsequent ventures. 306!
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As CEO of Tesla since 2008, Musk accelerated the shift to electric vehicles (EVs),
launching the Roadster in 2008 as the first highway-capable serial production EV
with a 245-mile range, followed by the Model S in 2012, which achieved over
265,000 units sold by 2015 and set benchmarks for acceleration and efficiency.
[307] Tesla's vertical integration, including in-house battery production at
Gigafactory Nevada starting in 2016, reduced costs and dependency on suppliers,
enabling scalable lithium-ion packs that powered over 1.8 million vehicles delivered
in 2023 alone, compelling legacy automakers to invest billions in EV transitions.
[3081[309] Features like Autopilot, introduced in 2014 as hardware for semi-
autonomous driving, evolved into Full Self-Driving capability by 2020, using neural
networks trained on billions of miles of real-world data to advance computer vision

and path planning in consumer vehicles. 310!

SpaceX, founded by Musk in May 2002, disrupted the aerospace industry through
reusable rocket technology, achieving the first private orbital launch with Falcon 1
on September 28, 2008, and the inaugural successful first-stage landing of Falcon
9 on December 21, 2015, which slashed launch costs from industry averages of
$200 million to under $60 million per flight by enabling booster reflights, with the
first reuse in March 2017. 813121 By October 2024, SpaceX caught the Starship
Super Heavy booster mid-air with mechanical arms during a test, advancing fully
reusable systems for interplanetary travel, while completing 134 launches in 2024,
over half of global orbital launches, fostering satellite constellations like Starlink
with over 6,000 satellites deployed by mid-2025. [31311314]

Neuralink, established in 2016 under Musk's direction, developed implantable
brain-computer interfaces (BCls) to enable direct neural control of devices,
implanting its first human device in January 2024 for a paralysis patient who
demonstrated cursor control via thought, expanding to nine participants by July
2025 with improvements in thread count and bandwidth for restoring autonomy in
motor impairments. 315113181 The Boring Company, founded in 2016, innovated
tunnel boring machines (TBMs) like Prufrock, capable of starting digs without site
preparation and achieving speeds up to 1 mile per week, as demonstrated in the
Las Vegas Convention Center Loop operational since 2021, aiming to alleviate

urban congestion through underground transport networks. [13611135]
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xAl, launched by Musk in 2023, released Grok-1as an open-source large language
model, evolving to Grok 4 by July 2025, which outperformed competitors on
benchmarks for reasoning and tool use while integrating real-time search,
positioning it as a counter to centralized Al development with a focus on truth-
seeking outputs. 31713181 These efforts collectively challenged monopolistic
structures in payments, automotive, space, neurotechnology, infrastructure, and

Al, prioritizing cost reduction and scalability through proprietary engineering.

Recognition and Long-Term Vision

Musk received widespread recognition for his contributions to technology and
industry disruption, including being named Time magazine's Person of the Year in
2021, cited for advancing electric vehicles, reusable rocketry, and reshaping global
economic and cultural paradigms through companies like Tesla and SpaceX. 319 |n
2015, Yale University awarded him an honorary Doctor of Engineering and
Technology during its commencement, honoring his innovations in energy and
transportation. 3201 That same year, the Institute of Electrical and Electronics
Engineers (IEEE) granted him honorary membership for pioneering advancements
in electric propulsion and sustainable energy systems. Earlier, in 2009, Amherst
College recognized him among its honorees for entrepreneurial achievements,

including co-founding PayPal and advancing online payments. 321

His long-term vision prioritizes safeguarding human consciousness against
existential threats, emphasizing the establishment of a self-sustaining multi-
planetary civilization as a hedge against planetary-scale catastrophes on Earth.
[322] Through SpaceX, founded in 2002, Musk aims to colonize Mars, targeting
uncrewed missions by 2026 and crewed landings to enable a million-person city
by 2050, driven by the rationale that a single-planet species risks extinction from
events like asteroid impacts or solar expansion. 323! Tesla's mission, outlined in
Musk's 2006 Master Plan, focuses on accelerating the world's transition to
sustainable energy via electric vehicles and solar power, with cumulative
production exceeding 6 million vehicles by mid-2024 to reduce fossil fuel
dependence. In Al, xAl—launched in 2023—seeks to comprehend the universe's
fundamental nature and develop safe superintelligence, positioning it as a counter

to perceived risks from unchecked Al proliferation elsewhere. 4 Neuralink
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advances brain-machine interfaces to merge human cognition with Al, potentially

extending longevity and mitigating obsolescence in an intelligence explosion

scenario. 31% These pursuits reflect a physics-informed calculus of risk, prioritizing

scalable technologies that expand humanity's survival odds over indefinite

timescales.

[322]
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