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Abstract

The digital (or 4th industrial) revolution has made industrialisation harder by being
consequential for structural transformation than was initially hoped. The rise of
al platform capitalism and relation to global value chains (GVCs) is respon-
is. This pap xpl why diminished expectations of the 4th industrial
justified and how this is due to digital platforms as intellectual monop-
olies that are reconfiguring GVCs—and by this, making industrialisation harder. As
such, the paper contributes to the research lacuna on the relationship between GVCs
and digital platform capitalism. The implications for late industrialisation are identi-
fied, and broad recommendations for industrial policies are made.

Keywords Digitisation - Digital platforms - GVCs - Industrialisation - Competition
policy

JEL Classification 025 -033-014 -L52

1 Introduction

The digital “revolution™ that emerged out of the technology of World War II and
grew in significance in the 1980s, first with the personal computer, then in the 1990s
with the World Wide Web, and eventually in the 2000s with mobile connectivity,
artificial intelligence (AI) and big data, has significantly boosted and reconfigured
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This presentation

1. Whatis Al and entrepreneurship?
* Al as outcome of the digital revolution
* The digital economy and digital entrepreneurship

2. The potential of Al to revitalise entrepreneurship
* Productivity enhancement tools

Cost decreases and dematerialization

Innovation in the methods of innovation

* Business model innovation

3. Why Alis not living up to expectations

* The failure of the 4th Industrial Revolution
* Al’s scaling problem
* Al’s democracy problem
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1. What is Al and
entrepreneurship?
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What is Artificial Intelligence?

Al = "any software technology with at least one of the following capabillities:

» Perception — including audio, visual, textual, and tactile (e.g., face recognition),
» Decision-making (e.g., medical diagnosis systems),
 Prediction (e.g., weather forecast),

» Automatic knowledge extraction and pattern recognition from data (e.g., discovery
of fake news circles in social media),

* Interactive communication (e.g., social robots or chat bots), and

* Logical reasoning (e.qg., theory development”
J g(eg 4 P (Vinuesa et al., 2020, p. 1).
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Definitions and origins of Al

A short history of Al

Commercialization of War Tech Internet PC and WWW Connectivity

1940-1948 1948 1956 1960s 1970-1990s 1980s 2000s

1966: 1974 : First 1984 : 2007: What
Pizza ordered Apple Mac the Hell

online Launched

1956:
1948: The Bit  Dartmouth
Conference

The Bombe

Good old

Fashioned Al

(GOFAI) -
symbolic
reasoning and
expert systems

The rise of Big Data and
Machine Learning

Machine Learning refers to the use of
algorithms and neural networks “in a
narrow domain or application to make and

improve predictions by ‘learning’ from more
and more data about a specific domain”
(LeCun et al., 2015).

Big data refers to the “explosion in the
quantity (and sometimes, quality) of
available and potentially relevant data,
largely the result of recent and

unprecedented advancements in data
recording and storage technology”
(Diebold (2012), cited in Favaretto et al.
(2020, p. 1)).
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The Science and Practice of Al
What is Machine Learning?

Prediction

Pattern recognition

What is a neural network? Watch https://youtu.be/aircAruvnkk

REVIEW

Deep learning

Yann LeCun'?, Yoshua Bengio® & Geoffrey Hinton**

doi:10.1038/nature14539

Deep learning allows computational models that are composed of multiple processing layers to learn representations of
data with multiple levels of abstraction. These methods have dramatically improved the state-of-the-art in speech rec-
ognition, visual object recognition, object detection and many other domains such as drug discovery and genomics. Deep
learning discovers intricate structure in large data sets by using the backpropagation algorithm to indicate how a machine
should change its internal parameters that are used to compute the representation in each layer from the representationin
the previous layer. Deep convolutional nets have brought about breakthroughs in processing images, video, speech and
audio, whereas recurrent nets have shone light on sequential data such as text and speech.

achine-learning technology powers many aspects of modern
society: from web searches to content filtering on social net-
works to recommendations on e-commerce websites, and

it is increasingly present in consumer products such as cameras and
smartphones. Machine-learning systems are used to identify obiects

Example, watch : https://youtu.be/ZX2Hyu5WoFg

intricate structures in high-dimensional data and is therefore applica-
ble to many domains of science, business and government. In addition
to beating records in image recognition'™* and speech recognition®”, it
has beaten other machine-learning techniques at predicting the activ-

ity of potential drug molecules®, analysing particle accelerator data™"’,

[19:13]
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https://youtu.be/aircAruvnKk

What is AI?

Al

Computer

science

ML

https:/ /www.ibm.com /topics /natural-language-processing

Natural language processing

A branch of artificial intelligence (Al),

NLP lies at the heart of applications and

devices that can

 translate text from one language to
another

* respond to typed or spoken
commands

* recognize or authenticate users based
on voice

« summarize large volumes of text

« assess the intent or sentiment of text
or speech

* generate text or graphics or other
content on demand
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What is Artificial Intelligence?

« Narrow Al

Domain specific. Driven by Machine Learning (ML) and Deep

Learning.
» Generative Al

 Transformer based (foundational) models / LLMs

- Artificial General Intelligence (AGI)
Cross-domain applicability.

» Artificial Super-Intelligence (ASI)
 Exceeding human intelligence.

—_
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What is digital entrepreneurship?

- Digital entrepreneurship is “the pursuit of opportunities based on the use of
digital media and other information and communication technologies” (Davidson and
Vaast (2010: 2).

- Digital start-ups are defined as new ventures that use IT in the role of a ubiquity,
meaning that they leverage completely IT-driven and digital business models for
their value creation and capture... These ventures use infrastructure management
resources that are driven by IT; their customer interface regarding the ordering and
delivery of the product or service is completely based on IT-mediated networks; and
the value-creating product is a digital product or service (Bradley, Kim, Kim,& Lee,
2012; Huang & Sundararajan, 2010).” - from Steininger, 2018: 382.
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What are the digital economy and digital
technology?

 The digital economy is “comprised of markets based on
digital technologies that facilitate the trade of goods and
services through e-commerce” (OECD, 2013, p. 5) or broader,

is “an economy based on digital computing technologies”
(Wikipedia)

- Digital technology is the representation of information in
bits — Goldfarb & Tucker, 2019
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Digital entrepreneurship is not new...

= MIEEE BACKCHANNEL BUSINESS CULTURE GEAR 1IDEAS SCIENCE SECURITY

LRUIWDUTRAM  BUSINESS 81.39.2615 86:15 PH

Tech Time Warp of the Week: Return to 1974, When a Computer
Ordered a Pizza for the First Time

Watch John Sherman use a voice synthesizer to place the first computer-assisted pizza delivery order in history.

A -

[7:11]
-

Watch this at ;: https://voutu.be/94d h t20AA B"ssgﬁggf RWTH



https://youtu.be/94d_h_t2QAA

Al is the outcome of the digital economy that
started after WW?2

Ubiquitous Computing

¢ Cloud computing Internet

* Declining costs of data and computing Mobile computing
* [ncreasing computing power Sensors

¢ Software / coding development Blockchain

e Miniaturization

l )
Artificial - . Internet of

intelligence ‘ Big Data - Things
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What is new is the role of Data

“...the successful companies will no longer be the
ones that make that best products, but the ones that
gather the best data and combine them to offer the
best digital services’— The Economist, 2015
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2. The potential of Al to revitalise
entrepreneurship
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Productivity enhancement tools

A\ shopify

Sell online with Shopify

Trusted by over 1,000,000 businesses worldwide

Examples of Business Tools for SMEs and start-ups

Meeting scheduling : Evie . ‘
Marketing : Aiden Al —
Website design and development:
Innovation and product design: Generative
Al e.g Dall-E

Personalising email content : Datasine
Validating plans and strategy : Attest
Work management tools: Unito
Finance and accounts : Freeagent
Business plan development : Bizplan

Crowdsourcing:

ChatGPT

Drives down the cost of starting and running a business

Promote lean start ups BUSINESS | RWTH
SCHOOL


https://www.evie.ai/
https://www.aiden.ai/
https://datasine.com/
https://www.askattest.com/
https://unito.io/
https://www.freeagent.com/
https://www.bizplan.com/

Cost decreases and dematerialization

The digital economy allows many costs to fall substantially and even approach zero.

Q & - i v/

Lower search costs Lower replication Lower transport Lower tracking Lower verification
costs costs costs costs
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Innovation in the methods of innovation

Science in
the age of Al

How artificial intelligence

is changing the nature and
method of scientific research

Artificial Intelligence
in Science

CHALLENGES, OPPORTUNITIES AND THE FUTURE
OF RESEARCH

THE
ROYAL
SOCIETY
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https://www.oecd-ilibrary.org/science-and-technology/artificial-intelligence-in-science_a8d820bd-en
https://royalsociety.org/-/media/policy/projects/science-in-the-age-of-ai/science-in-the-age-of-ai-report.pdf
https://royalsociety.org/-/media/policy/projects/science-in-the-age-of-ai/science-in-the-age-of-ai-report.pdf

Innovation in the method of innovation

ech

SCienCC ........ ssue  First relea sepapers  Archive  About v (Csubmitm anuscript ) Te
Al solves 50-year-old science problem

Th N et in ‘stunning advance’ that could

e game has changed Al trlumphs at protem foldmg 5

i Sttt st o s dramatically change how we fight
diseases, researchers say

* Monday 30 November 2020 19:39

Structures of a protein that were predicted by artificial intelligence (blue) and experimentally determined
(green) match almost perfectly.

Al cracks 50-year-old ‘protein folding problem’, say researchers
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https://youtu.be/gg7WjuFs8F4

Business Model Innovation

* Harnessing network economies and demand economies of scale
* Direct and indirect network effects
* From supply economies of scale to demand economies of scale

Consumers
of Video
Games

Video Game

Sony

PlayStation

Developers

* Facilitating Digital Platforms

* “Digital platforms” = “information technology frameworks upon which different
actors—i.e., users, service providers and other stakeholders across organizational
boundaries—can carry out value-adding activities in a multi-sided market
environment governed by agreed boundary resources and objects” (- Huttunen et al.,
2019: p.5)
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Business Model Innovation

Network economies — example of Uber

MORE

LOWER DEMAND
(P\RICES

FASTER MORE
PICKUPS DRIVERS

LESS DRIVER
DOWNTIME
MORE GEO

COVERAGE
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Business Model Innovation

PIPELINE VS PLATFORM

Creates value in a linearly fashion with centrally Creates value by orchestrating interactions between
employed staff and owned assets external producers and consumers

Supplier/ Distribution
production / maple=+i

Consumers Suppliers /
/ users providers

Asset use
Openness

=“Supply economies of scale” \ /

External

=“Demand economies of scale”

Platforms don’t compete on

product, but on business model B%%”ng RWTH



Business Model Innovation

Network economies + high fixed costs = monopolies = profit margins

LINEAR BUSINESS PLATFORM BUSINESS

o 0 Profit Margin () Prceo-Revenue Multple

5% !

TOTAL | TOTAL
ADDRESSABLE
MARKET

| ADDRESSABLE
| MARKET

=)

S PERINTERACTION
S PER INTERACTION

Product Company Service Provider  Linear Tech  Platform Business  Product Company ~ Service Provider  Linear Tech  Platform Business
VOLUME VOLUME

“Data from Modern Monopolies research looking at S&P 500, 2016
“When Uber wants to add more cars to its platform, it just needs d g ’

to attract new drivers to its network, not buy more cars. This costs
the platform next to nothing”.

BUSINESS | RWTH
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https://www.applicoinc.com/blog/network-effects/

Business Model Innovation

7 of the world’s largest 10 companies are based on digital platform business models.

‘ ZFanalyticSteps

amazon

www.analyticssteps.com

“Software Is eating the world”

BUSINESS | RWTH
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Business Model Innovation

Comparison of market capitalization of
market leaders in the platform economy

The imbalance of platform economy :
Values in billion USD on December 31, 2017

Asien

USA Europa

QR

]‘Yandex

Hero

Snap <N
w
Zalando T
Alipay
A .
i Flipkart
L] Spotify o JD.com
Naver
v T ‘eWork Weibo
Paypal
NetﬂixT T Calock:
Pinterest e
Priceline
Airbnb| 'Uber
Dr. Holger Schmidt | de | | U | fo | Platfe com

CONSULT

Aate. bon marel

Apple _3“

Alphabet s—— 646

Microsoft pss—" 557
Facebook s 490
Amazon sss— 474
ABDIDA e 303
Tercent jusssss 378
Samsung s 345
SAP e 131
Priceline mm 100
Nospers mm 92
Baidu m 79

IDCom u gs
Salesforce m g4
Didi W 50
Uber 3 45
Ebay n 38
Aitbnb § 33
Naver } 23
WeWork } 27
Weibo | 17
Snap } 15
Spotify ) 33
Flipkart | 17
Twitter | 12
Pinterest | 12
Dropbox | 10
Zalando | 19
Stripe | g
Yandex | g
DeliveryHero | ¢

In Anlehnung an : P. Evans

Figure 6: Digital Economy Concentration
Geography of the digital economy is highly concentrated in two countries

75% 50% >75% US and China: 90 %
of all patents of global of all the cloud of the market capitalization
related to spending computing value of the world's 70
blockchain onloT market largest digital platforms
technologies

InLDCs
only1inb
peopls are
online

Source: United Nations (2019) “Digital Economy Report: Value Creation and Capture: Implications for Developing Countries 2019" United Nations

@ United Statesand China @ Rest of the world
Conference on Trade and Development UNCTAD. New York, New York. https:/unctad.org/en/PublicationsLibrary/der2019_en.pdf (Adaptation by Fundacion

l“\ Half of 8
e O @O
“ ') offline 8 e

RWTHAACH
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https://www.ceps.eu/wp-content/uploads/2019/06/Sustainability-in-the-Age-of-Platforms-1.pdf

Business Model Innovation

“Ultimately most firms will have no
choice but to do business on
somebody else’s digital property, and
to agitate for better terms if the owner
gets too greedy. Call it the class
struggle of platform capitalism.”

— The Economist, 21-5-2016

DAVOS MAN

HOW THE BILLIONAIRES
DEVOURED THE WORLD

PETER S. GOODMAN BUSINESS | RINTH



What happened to the digital revolution?

Economic Growth in Advanced Economies Productivity Growth in Advanced Economies

Figure 1. Productivity growth has been on a declining long-term trend in most large economies

Average labour productivity, annual growth rate

W 1960s ™ 1970s ™ 1980s 1990s ™ 2000s ™2010-19

10

2,50
2,00

1,50

O B N W b U1 O N 0O O

OECD United States Euro area Japan United Kingdom Canada

0,50 Note: Labour productivity is measured as GDP per worker due to data availability for the OECD aggregate. However, where data are available,

trends in GDP per hour are broadly similar. The pandemic period is excluded due to the high volatility of output and labour (see below in footnote
0,00 16; also see Figure 3 for more recent and more detailed country-by-country data using hours worked based productivity). The OECD and Euro

§ § § %‘ § § g § § § § § § § é" § § g %‘ E g g § area are aggregated using GDP-PPP weights.
POl P P RS0 i R S S S B S S B S B S B S MR S RS Source: OECD Economic Outlook 115 Database (June 2024).

https://www.oecd.org/en/publications/2024/10/reviving-productivity-growth_936a1da3. html
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3. Why Al is not living up to
expectations
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The Failure of the 4th Industrial Revolution

“4th IR” Technology

Artificial Intelligence

3D printing
IoT

Renewable energy

Connectivity

Metaverse

Crypto

Progress / outcomes so far

“Machines are still very, very stupid. The smartest Al
systems today have less common sense than a house cat.”
- Yan LeCun

a 1980s technology that has limited applicability

Unlike the home environment where Wi-Fi is universal,
there is no standard for connecting distributed [oT
devices. - The Myth of the IoT

only a small proportion of total energy used...much as 30
years ago

voter manipulation, fake news, growing cybercrime, echo
chambers, filter bubbles....

What metaverse?

“Cryptocurrency is not merely a bad investment or
speculative bubble. It's worse than that: it's a full-on
fraud.”


https://jacobin.com/2022/01/cryptocurrency-scam-blockchain-bitcoin-economy-decentralization

The Failure of the 4th Industrial Revolution

Labor productivity growth, UK, 1760-2012

This is Not
an IR

Thisis an IR

O O N INOMMO AN OO ©N®BITOONOIFTO O NWDTOONDIETOO©NWDT O ONDOI O O©N
O ONIHOINP ©O O - A AN M MITOHOWHOONDOWNDHDNDO - ANANNDTIOUOORNRNON®ODD OO —
N KN ~\ & G GO 00 00 0 0 O 0 0 0 O W W WV DDOVDDDDDODDDDDODODO®D»O OO
- - - — Ll i i al el ali I i e i i S B S R 3

The so-called 4th Industrial Revolution is just a myth BUSINESS | FOWTH



The Failure of the 4th Industrial Revolution

* NOTE:

- The 4IR =  Industry 4.0 (Industrie 4.0)

BUSINESS | RWNTH
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Al has a Scaling (energy) problem

GDP per person*_

60

The Industrial ) o
Revolution was based

. — 40
on cheap and plentiful

fossil fuels 30

— 20

10

mmﬁ|llll|llll|llll|llll|m| 0

1000 750 500 250 0 250 500 750 1000 1250 1500 1750 2000

BC. AD.

* The Industrial Revolution has ultimately been driven by energy
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Al has a Scaling (energy) problem

* Growing GDP requires growing fossil fuel consumption

World Total GDP (USS§) and Fossil Fuel Consumption (TWh), 1820-2018

1,2E+14 160000
140000
1E+14
8% OPEC crisis
120000 . . )
Globalfinancial crisis
8E+13 6%
100000
0/
/0
6E+13 80000
00/
/0
60000
4E+13 ()O/u
40000
-99,
2E+13
20000 49,
" COVID crisis
0 0 -6%
1820 1850 1870 1900 1920 1940 1950 1960 1970 1980 1990 2000 2010 2016 2017 2018
D . - . PR . == (5lobal Primary Enerey Consumption Growth
—GDP international-§ in 2011 prices. ~ ===Fossil Fuel Consumption (TWh) T ary =2 p

=World Real GDP growth
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The 110 billion barrels of oil that were needed In

2018 to power the world economy Is equivalent to

more than 500 billion human workers toiling day and
night

— Nate Hagens

BUSINESS | RWNTH
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Al has a Scaling (energy) problem

The Global Economic Growth Take-off Since 1800 has ultimately been driven by energy, not technology

* Structurally, oil prices has been
higher since the 1970s, which is also
the start of the Great Stagnation

» Between 1980s-2007, western
governments poured massive
amounts of money into the financial
system to keep costs of living for 400
consumers down, and offshored 300
manuf, until the financialisation lead
to the global financial crisis of 2007-
2009

Oil Prices and World GDP Growth, 1955-2021

800 0,06
700
600

500

200

100

0 0

e The “Al” revolution since ca 2007 BB isSEEEE8838888888¢cc3268
has been accompanied by e Qil- Crude prices (current $) —WorldGDPgrowthS—yrmovi-rl—gIg@ra‘gAl reVOlUtion”
declining global economic growth
rates (rising energy costs, inflation, BUSINESS | RWTH

. . SCHOOL
interest rates, re-shoring)



Al has a Scaling (energy) problem
The Energy Problem is that

1. Use of fossil fuel energy leads to GHG emissions which causes catastrophic
global warming
* Evenifallenergy were ”"green” the extent of work done by the current amount of
energy consumed on the planet leads to ecological overshoot (material footprint)
2. Fossilfuels are finite, and there are indications that we are reaching “peak
oil” —meaning higher and higher energy prices

* Higher energy prices will reduce economic growth and trigger a zero-sum, conflict
global economy. We already see this coming into being.

3. The world may not be able to switch over successfully to renewables - rather
as the supply of renewables increase this will justincrease the total energy

consumption of the world

FOR AITHE IMPLICATIONS ARE THAT 1) Al WILL BECOME COSTLY TO SCALE UP, AS IT REQUIRES
MUCH ENERGY 2) IT WILL CONTRIBUTE TO GLOBAL WARMING 3) EFFICIENCY GAINS THROUGH

Al WILL HAVE A JEVONS REBOUND EFFECT ON ENERGY CONSUMPTION

BUSINESS | RWTH
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Al has a Scaling (energy) problem

Al is contributing to ecological overshoot

World's Ecological Footprint vs Biocapacity (in gha),
1961-2022

2,5E+10

2E+10

Ecological deficit

1,5E+10

1E+10 /

SE+H09

0

YLD DELIDINTPHOAEN OIS N
R I N I A R R N

—Ecological Footprint —Biocapacity (gha)

source : Global Footprint Network : https://data.footprintnetwork.org

Ecological Footprint = a measure of
how much area of biologically
productive land and water an

individual, population, or activity
requires to produce all the resources it
consumes and to absorb the waste it
generates, using prevailing technology
and resource management practices. It
is measured in global hectares.
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https://data.footprintnetwork.org/
https://www.footprintnetwork.org/en/index.php/GFN/page/glossary/
https://www.footprintnetwork.org/en/index.php/GFN/page/glossary/
https://www.footprintnetwork.org/resources/glossary/

Al has a Scaling (energy) problem

Al is an energy (and water )guzzler

€he New ork Eimes

AL Coutd Soom Nood as Much By 2040, computers will need more electricity
Electricity as an Entire Country than the World can generate

Behind the scenes, the technology relies on thousands of

spectaliced Computarichipe: So says the semiconductor industry's last ever communal roadmap
€f share tularticle 2> [] A Richard Chirgwin Mon 25 Jul 2016  01:43 UTC

Without much fanfare, the Semiconductor Industry Association earlier this month
published a somewhat-bleak assessment of the future of Moore's Law — and at the
same time, called “last drinks” on its decades-old International Technology Roadmap for
Semiconductors (ITRS).

The industry's been putting together the roadmap every two years since the 1990s,
when there were 19 leading-edge chip vendors. Today, there are just four — Intel,
TSMC, Samsung and Global Foundries — and there's too much road to map, so the
latest ITRS — written last year and officially published this month — will be the last.

The group recently suggested that the industry is approaching a point where
economics, rather than physics, becomes the Moore's Law roadblock. The further below
10 nanometres transistors go, the harder it is to make them economically.

That will put a post-2020 premium on stacking transistors in three dimensions without
gathering too much heat for them to survive.

https.//www.theregister.com/2016/07/25/semiconductor_industry_association_international_technology_roadm
ap_for_semiconductors/

https://www.nytimes.com/2023/10/10/climate/ai-could-soon-need-as-much-electricity-

as-an-entire-country.html B%Sé”ggf RWTH



Al has a Scaling (energy) problem

Al is an energy (and water )guzzler

THE WALLSTREET JOURNAL

* According to the International Energy Agency, total o e e e o e i o st e o
electricity consumption from datacentres could ‘
double from 2022 levels to 1,000 TWh (terawatt
hours) in 2026, equivalent to the energy demand of
Japan
* Theenergytotrain an LLM (eg Bloom)was enough e wmomme —
i Artificial Intelligence’s ‘Insatiable’
to power the average American home for 41 years. Energy Neods Not Sustainable, Arm

CEO Says

Al models such as OpenAl's ChatGPT ‘are just insatiable in terms of
their thirst’ for electricity, Haas said

* Asingle query on GenAl consumes 2,9 watt-hours,
almost ten times as much energy as a traditional

By Peter Landers Follow < Ad served by Google

Updated April 9, 2024 at 3:13 pm ET
oogle quer |
. @ share  p/\ Resize ) tsten @miny 3
Send feedback

https://www.wsj.com/articles/artificial-intelligence-can-make-companies-greener-but-it-also-guzzles-energy-7c7b678?mod=article_inline
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https://theconversation.com/ai-supercharges-data-center-energy-use-straining-the-grid-and-slowing-sustainability-efforts-232697

Al has a Scaling (energy) problem

Al is an energy (and water )guzzler

Energy and Policy Considerations for Deep Learning in NLP

Emma Strubell Ananya Ganesh Andrew McCallum
College of Information and Computer Sciences

University of Ma

chusetts Amherst

{strubell, aganesh, mccallum}@cs.umass.edu

Abstract

Recent progress in hardware and methodol-
ogy for training neural networks has ushered
in a new generation of large networks trained
on abundant These models have ob-
tained notable gains in accuracy across many
NLP tasks. However, these accuracy improve-
ments depend on the availability of exception-
ally large computational resources that neces-
sitate similarly substantial energy consump-
tion. As a result these models are costly to
train and develop, both financially, due to the
cost of hardware and electricity or cloud com-
pute time, and environmentally, due to the car-
bon footprint required to fuel modern tensor
ssing hardware. In this paper we bring
ssue to the attention of NLP researchers
by quantifying the approximate financial and
environmental costs of training a variety of re-
cently successful neural network models for
NLP. ndings, we propose ac-
tionable recommendations to reduce costs and
improve equity in NLP research and practice.

1 Introduction

Advances in techniques and hardware for train-
ing deep neural networks have recently en-
abled impressive accuracy improvements across
many fundamental NLP tasks (Bahdanau et al.,
2015; Luong et al, 2015; Dozat and Man-
ning, 2017: Vaswani et al., 2017), with the
most ionally-hungry models obi

the highest scores (Peters et al., 2018; Devlin et al.,
2019; Radford et al., 2019; So et al., 2019). As
a result, training a state-of-the-art model now re-
quires substantial computational resources which
demand considerable energy, along with the as-
sociated financial and environmental cos Re-
d development of new models i

C i CO2e (Ibs)
Air travel, 1 person, NY<SF 1984
Human life, ave, 1 year 11,023
American life, avg, | year 36,156
Car, avg incl. fuel, 1 lifetime 126,000

Training one model (GPU)

NLP pipeline (parsing, SRL) 39
W/ tuning & experiments 78,468
Transformer (big) 192
w/ neural arch. search 626,155

Table 1: Estimated CO2 emissions from training com-
mon NLP models, compared to familiar consumption."

NLP models could be trained and developed on
a commodity laptop or server, many now require
multiple instances of specialized hardware such as
GPUs or TPUs, therefore limiting access to these
highly accurate models on the basis of finances.

Even when these expensive computational re-

ble, model training also incurs a

substantial cost to the environment due to the en-
ergy required to power this hardware for weeks or
months at a time. Though some of this energy may
offset re-

come from renewable or carbon cre
sources, the high energy demands of these models
11 a concern since (1) energy is not currently
derived from carbon-neural sources in many loca-
tions, and (2) when renewable energy is available,
itis still limited to the equipment we have to pro-
duce and store it, and energy spent training a neu-
ral network might better be allocated to heating a
family’s home. It is estimated that we must cut
carbon emissions by half over the next decade to
deter escalating rates of natural disaster, and based

sts by thousands of times by requiring re-
training to il with model archil
and hyperparameters. Whereas a decade ago most

on the esti CO, listed in Table 1,

'Sources: (1) Air travel and per-capita consumption:
https://bit.ly/2Hw0xWc; (2) car lifetime: https:
//bit.1ly/2Qbrowl.
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Carbon emissions.

Consumption CO2e (Ibs)

Air travel, 1 person, NY <« SF 1984
Human life, avg, 1 year 11,023

American life, avg, 1 year 36,156
Car, avg incl. fuel, 1 lifetime 126,000

Training one model (GPU)

NLP pipeline (parsing, SRL) 39
w/ tuning & experiments 78,468
Transformer (big) 192

w/ neural arch. search 626,155

Table 1: Estimated CO5 emissions from training com-
mon NLP models, compared to familiar consumption.!
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Al has a Scaling (energy) problem

FORBES > INNOVATION > Al

Alls Accelerating the Loss of
Our Scarcest Natural

Al is an energy (and water )guzzler

* Training GPT-3 in Microsoft’s state-of-the-art U.S. data
centers directly evaporate 700,000 liters of clean
freshwater

* Google’s self-owned data centers alone directly withdrew 25

billion liters and consumed nearly 20 billion liters of scope-1 water
for on-site cooling in 2022

By 2027, Al data centres will require almost 7 billion cubic
meters of water, more than that of Denmark in a year.

ChatGPT-3 needs to “drink” a 500-milliliter bottle of water
for a basic conversation of 20 to 50 inquiries.

Google’s large-language models, LaMDA, used a million
liters for training alone.

1.1 billion people worldwide lack access to water, and a
total of 2.7 billion find water scarce for at least one month of
the year.

Resource: Water

Cindy Gordon Contributor ®

CEO, Innovation Leader Passionate about m

Modernizing via Al

A B o Feb 25, 2024, 09:16ar

Updated Mar 7, 2024, 05:33am EST

Water, our No. 1 resource, is rapidly depleting and Al is accelerating this risk. GETTY

http://arxiv.org/pdf/2304.03271

https://www.wsj.com/articles/artificial-intelligence-can-make-companies-greener-but-it-also-guzzles-energy-7c7b678?mod=article_inline BUSINESS | RWNTH

https://www.forbes.com/sites/cindygordon/2024/02/25/ai-is-accelerating-the-loss-of-our-scarcest-natural-resource-water/ SCHOOL
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Al's democracy problem
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Al is being hijacked

The Nature of the Neoliberal Capitalist Order

The Grow-or-Die Golden Rule:

The modern global economy has come to resemble not a
circular flow of income and goods - as typically depicted in

introductory economics textbooks - but an upward-moving
growth spiral.

This reflects that the system has a built-in growth

imperative: it is either growing or shrinking, but there is
nothing in-between —itis grow or die (collapse).

As an ideology, economic growth is a core tenet of
neoliberalism, “capitalism on steroids” (Monbiot and
Hutchison, 2024, p.9), of which Hayek (1944, 1960) was an
intellectual founder.

THE

COUP

NEOLIBERALISM AND
THE LOOTING OF
AMERICA

MEHRSA
BARADARAN

THE INVISIBLE
DOCTRINE

The Secret History
of Neoliberalism

(& How It Came to Control Your Life)

Geo;ge : Peter

Monbiot . “Hutchison
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Al is being hijacked

The Nature of the Neoliberal Capitalist Order

THE INVISIBLE
The Grow-or-Die Golden Rule: DOCTRINE

* Obstacles to perpetual growth are consumers becoming satiated and their The Secret History
income share declining. of Neoliberalism

(& How It Came to Control Your Life)

* Hence, entrepreneurs have resorted to actions like marketing, innovations to
keep customers buying and loyal, agitating for lower taxes ....

* ....and expanding globally when a local market becomes saturated.

* The Luxemburg thesis implies that capitalism would collapse if this
“rapacious” growth spiral were to be stopped

* Giventhat the system has, in effect, been globalized after centuries of
colonialism and imperialism, the only way to prevent a collapse is to keep
expanding into new territories

* -—e.g. totokenize all of nature, mine the ocean floor and mine asteroids - as
these are amongst the few extraction zones still available ...

George ol Peter
Monbiot. ..~ . “Hutchison
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Al is being hijacked

The Nature of the Neoliberal Capitalist Order

* Al, coming at the end of the Digital

Revolution, is one of the last “extraction
zones” in the digital economy that is still
available ---although it too is running out

Hence, the Tech Industry has been building
moats around the market, solidifying their
monopolistic/oligarchic rule, tapping
government support, and promoting hype
and hysteria in the industry, lest consumers
and investors and government support
wanes

Techno-Feudalism Is
Taking Over

Jun 28, 2021 | YANIS VAROUFAKIS

The claim that capitalism is being toppled by a new economic model
comes on the heels of many premature forecasts of capitalism’s demise,
especially from the left. But this time it may well be true, and the signs
that it is have been visible for a while.

“Today, the global economy is powered by the constant generation
of central bank money, not by private profit. Meanwhile, value
extraction has increasingly shifted away from markets and onto
digital platforms, like Facebook and Amazon, which no longer
operate like oligopolistic firms, but rather like private fiefdoms or
estates.”

BUSINESS | RWTH
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Al is being hijacked

Extracting value from digital platforms - rent extraction

“Ultimately most firms will
have no choice but to do
business on somebody
else’s digital property, and
to agitate for better terms
if the owner gets too
greedy. Call it the class
struggle of platform
capitalism.”

— The Economist, 21-5-
20176

TEGHNO-
FEUDALISM

Rl What Killed
(NN  Copialism

o s '," S YANIS
s . VAROUFAKIS

‘ d 4 4
: Platform

DIGITAL
DOMINANCE

THE POWER OF

A Capitalism

AND DAMIAN TAMBINI
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Al is being hijacked

The Grow-or-Die Rule of Capitalism drives them to exploit ever new markets

Afritechpost News  Featured  Reviews  Telecom  Business  Tips

@ business @ e-commerce ® news /I

Google and Amazon
want to invest in the
African Continental Free
Trade Area

By Akello Pauline © 20/10/2020 o 1 Mins read

ezl 000000

The Secretary-General of the African Continental Free Trade Area,( AfCFTA), Wamkele Mene, has disclosed
that e-commerce giants, Google and Amazon, have approached the Secretariat for investment in AfCFTA.

Figure 2:
Cross-border data transfer and breach notification requirement in African countries which have adopted
personal data protection legislation

Cross-border data .
transfer restrictions

Personal data breach
Yes No
notification required ® *

Only 8 countries so far have ratified the African Union
Convention on Cyber Security and Personal Data
Protection

BUSINESS | RWTHAACHEN
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Al is being hijacked

Nevertheless, every country wants to “lead the Al race” — wasting money in the process

“The race to become the global leader in

Artificial Intelligence Strategies & Take b b =
artificial intelligence (Al) has officially

March: Pan-  May: Al October:  December: January:  March: Alat  April: First  April: UK May: White May:  June:Towards Fall 2018: 1 H 1
Canadian  Singapore  AlStrategy Finland’s Al Budget for Al the Service ~ Workshop Al Sector House Summit Sweden’s Al an Al Strategy ~ EU’s Al b e g un... N 0 tWO St rate gl e S a re a l'l ke ’ w It h
Al Strategy  Announced 2031 Strategy Taiwan of Citizens  for Strategy Deal onAl Strategy  in Mexico Strategy

each focusing on different aspects of Al

- - : E ' I] - - E policy: scientific research, talent

development, skills and education, public
and private sector adoption, ethics and
inclusion, standards and regulations, and
data and digital infrastructure.” - Dutton,
2018

N LZ
l\ 711‘(

March: Al jyly:Next December:  January: January:  March: April: May: Al June: Fall 2018:
Technology Generation Three-Year Blockchainand Strategy for France’s Al Communication Australlan R&D National ~ Germany's Al
Strategy AlPlan  ActionPlan AlTask Force Digital Growth Strategy onAl Budget Strategy Strategy for Al  Strategy

2018-07-13 | Politics + Al | Tim Dutton

EU Lobbying groups have proposed that the EU invest 100 billion euro of public money to create a

“competitive Al industry” of its own

. o . . . . BUSINESS | RNTH
https.//medium.com/politics-ai/an-overview-of-national-ai-strategies-2a70ecé6edfd SCHOOL



Al is being hijacked

Al has become a side-show - the extraction value is limited

“In no part of the field have the discoveries made so far produced the major impact that was then promised”.
e - Lighthill Report (1973) : Artificial Intelligence: A General Survey
"Eighteen months after the introduction of generative Al to the world, not one truly transformative - let alone
cost-effective- application has been found.”
* —Jim Covello, Goldman Sachs (2024)

"Hundreds of millions of people have tried ChatGPT, but most of them haven't been back. Every big company
has done a pilot, but far fewer are in deployment.[...]most people who tried it didn't see how it was useful[....]
why do most people say, in effect, 'very clever, but not for me' and wander off, with a shrug?”

* -Benedict Evans (2024)
OpenAl may be bankrupt in a month: given its huge loss, it has been estimated that it needs at least $5 billion
in new capital annually to survive.

* OpenAl generates up to $2 billion from ChatGPT and around $1 billion from LLM access fees, but
these barely cover its operational costs.

BUSINESS | RWNTH
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Al is being hijacked

Al has become a side-show: bubbles and bottlenecks

Al Bubble:

Al technologg_is exceptionally expensive, and to justify those costs, the technology must be able to solve complex
problems, which itisn’t designed to do. - Jim Covello

Most human work is too complex to outsource to Al cost-efficiently, GenAl will affect less than 5% of all human tasks —
Daren Acemoglu

Tech companies would have to earn $600 billion per Kear to justify their current level of investment in Al, which is about
six times the revenue projected for the Al industry in the best-case scenario -Sequoia Capital analyst David Cahn

Al Bottlenecks:

The limited supply of Nvidia chips is a bottleneck for A.I. %rowth, leaving companies large and small scrambling to
source their own supply of chips. — New York Times, 10-10-23

Regulatory Backlash
Energy (see previous slides)

Water (see previous slides)

BUSINESS | RWNTH
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Al is being hijacked

Al is often implicated in these Dystopias, somewhat unfairly, and also to distract

Job losses

2" RISE OF
'THE ROBOTS

THATAT OF A JORLERS FUTURE

MARTIN FORD

w oo

Digital addiction

DIGITAL
ADDICTION

BREAKING FREE FROM THE SHACKLES OF THE INTERNET,
TV AND SOCIAL NEDIA

LORA ZIEBRO

Voter manipulation

Camirdy Lk b 3 Farbood v e bcird

.7
& U s
‘,\2)‘ ' -/ lj '
Deepfakes

DEEPFAKE

TECHNOLOGY

Invasion of privacy

THE AGE OF
SURVEILLANCE
CAPITALISM

THE FIGHT FOR A
HUMAN FUTURE
AT THE NEW
FRONTIER OF POWER

SHOSHANA
ZUBOFF

Filter bubbles
THE FILTER BUBBLE

]
I

L
ELI PARISER ==

Unfair discrimination
\ -

. Unde;stanp,

Manage,
and Prevent
Algorithmic Bias

and Dat

entists

Apress:

Al arms races

Weapons

GENIUS
WEAPONS

ARTIFICIAL INTELLIGENCE,
AUTONOMOUS WEAPONRY,
AND THE FUTURE OF WARFARE

Louis A. Del Mente
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Al is being hijacked
The Nature of the Neoliberal Capitalist Order

* Al, coming at the end of the Digital
Revolution,

e and

* The increasing stagnation of western
economies,

* isone of the last “extraction zones” in the
(digital) economy that is still available ---
although it too is running out
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Al is being hijacked

The “tech bro’s” have a democracy problem

Gil Duran / July 22,2024

DARK REALM

Where J.D. Vance Gets His Weird, Terrifying
Techno-Authoritarian Ideas

Yes, Peter Thiel was the senator’s benefactor. But they’re both inspired by
an obscure software developer who has some truly frightening thoughts
about reordering society.

BRENDAN SMIALOWSKI/AFP/GETTY IMAGES

ez Campaign On Digital Ethics w + Jul 31 + 4 min read

Trump and the Tech Bros: A Threat
to Democracy

By Kavisha Pillay

The U.S. election is now less than 100 days away. What initially seemed like a clear path to a
second term for Donald Trump no longer appears certain, given Kamala Harris's entrance as
the presumptive Democratic Party nominee. While Harris is busy rallying support and
endorsements from the likes of Charli XCX, the Obamas, and Beyoncé, Trump has found his
cheerleaders among the tech elite.

Tech moguls such as Elon Musk (Tesla, X), Peter Thiel (former CEO of PayPal), and venture

“In addition to providing tens of millions of dollars in direct funding to

Donald Trump and other campaigns, the unchecked influence of tech

billionaires in politics threatens to undermine the principles of

accountability, transparency, and fairness in technology governance. If the

rules are written by those who prioritise profit and power over public

good, the digital rights of individuals and communities will be at serious
BUSINESS | RWNTH

risk. ” SCHOOL



Al is being hijacked
The Nature of the Neoliberal Capitalist Order

* Al, coming at the end of the Digital
Revolution,

* and
* The increasing stagnation of western “What does your country make? Oh,
economies, guns, tanks and bombs, not much

else.”

* jsone of the last “extraction zones” in the
(digital) economy that is still available ---

although it too is running out

BUSINESS | RWTH
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Al is being hijacked

The “tech bro’s” and the end of the world 1944 : Walter Oakes:
”\We must guard against the “AS Wgrld War Il e-nters it_s climactic

. ey stage, it becomes increasingly clear
.vaUISItlon of unwarranted that this is not the “War To End All
/nfluence, whether SOnght or Wars.” [..] World War Il is not only a
unsought, by the military— distinct possibility, it is.inevitable as
industrial [ Th long as the world’s social structure
Inaustriat complex. e remains one of capitalist imperialism.”

potential for the disastrous
rise of misplaced power
exists and will persist.”

- President of the USA, Dwight Eisenhower ,
1961

Walter J. Oakes, Toward a Permanent War Economy?, Politics, February 1944.

BUSINESS | RWTH
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Al is being hijacked
The “tech bro’s” and the end of the world

"We must guard against the
acquisition of unwarranted
influence, whether sought or
unsought, by the military-
industrial complex. The
potential for the disastrous
rise of misplaced power
exists and will persist.”

- President of the USA, Dwight Eisenhower ,
1961

Foster, §.B. and McChesney, R. (2014). Surveillance Capitalism: Monopoly-Finance Capital, the Military-Industrial

Complex, and the Digital Age, Monthly Review, 66(3):131.

Industrial
Complex

Al value
extraction
from the
permanent
war economy

Silicon Valley
Digital
Platforms

Technofeudalism

Surveillance
Capitalism
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The “tech bro’s” and the end of the world

Unleasing Economic Warfare

Sanctions have proliferated in recent years

Number of entities sanctioned and unsanctioned by the Office of Foreign Assets
Control

Clinton : Bush : Obama : Trump : Biden

“The United States imposes three times as
many sanctions as any other country or
international body, targeting a third of all
nations with some kind of financial penalty
on people, properties or organizations. They
have become an almost reflexive weapon in
perpetual economic warfare” — Washington
Post, 2024

1995 2000 2005 2010 2015 2020

Source: OFAC data analyzed by Enigma

BUSINESS | RWNTH
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The “tech bro’s” and the end of the world

e ) Unleasing Kinetic Warfare
Militarization in the USA and Europe, relative to the World

The USA, who spends more on its military than the
3000 rest of the world put together.

3500

2500 In 2022 total world military spending exceeded
US$2,2 trillion

Tuft University's Military Intervention Project (MIP)
500 shows that over 100 military interventions, a quarter

of all U.S. military interventions ever, took place after
I000 19990

o0 “It’s very economic exploitation of the world population, as well
__________________________________________ as its own, has left the U.S. imperial system open to attack,

producing ever greater attempts at control. These are signs of a
dying empire.” - Foster and McChesney (2014:30)

2021
2022

HHHHHHHH

2001
2002

=== World Europe  emmmmmUSA
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Al is being hijacked
The “tech bro’s” and the end of the world - the permanent warfare economy
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‘Order from Amazon’: How tech giants
are storing mass data for Israel's war

The Israeli army is using Amazon'’s cloud service to store surveillance
information on Gaza's population, while procuring further Al tools from
Google and Microsoft for military purposes, an investigation reveals.

BUSINESS | RWTH
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Al is being hijacked

The “tech bro’s” and the end of the world - the permanent warfare economy

& Newsletter Q SUPPORT US

‘Lavender’: The Al machine directing
Israel’s bombing spree in Gaza

The Israeli army has marked tens of thousands of Gazans as suspects for
assassination, using an Al targeting system with little human oversight and
a permissive policy for casualties, +972 and Local Call reveal.

. . BUSINESS | RWTH
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The “tech bro’s” and the end of the world - the permanent warfare economy

Only €79.95 (SAVE 39% off the _
RRP) + A Free Gift SUBSCRIBE

How Tech Giants Turned Ukraine Into an AI War Lab

By Vera Bergengruen / Kyiv

BUSINESS | RINTH
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The “tech bro’s” and the end of the world

If war is not impossible, every advance
in scientific technique means an
advance in mass murder

-Bertrand Russell, 1952

BUSINESS | RWTH
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Conclusion : the hijacking of the
digital revolution is accelerating the
use of Al for destructive
entrepreneurship

“The digital revolution must be demilitarized and subjected to democratic
values and governance, with all that entails. There is no other way. ”

-Foster, J B. and McChesney, R. (2014). Surveillance Capitalism: Monopoly-Finance Capital, the Military-Industrial Complex,
and the Digital Age, Monthly Review, 66(3):1-31.
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