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The Industrial Revolution

• The c18th saw higher returns for literacy and training
• Investment in human capital becomes a virtuous cycle
• Family sizes fall (quality not quantity)
• The Industrial Revolution is how we escaped subsistence 

living and child labour
– Machines to automate tasks
– Increased value to investing in children’s education

Ø “the scourge of child labour first disappeared in the most 
industrialised nations and, within them, in the most 
industrialised areas”

Ø “in the industrial age, capitalists had lobbied the state to 
set up primary schools. Factory owners needed well trained 
workers” (Guriev and Treisman, 2022, p. 173)

2Galor, O. The Journey of Humanity
See https://www.theguardian.com/books/2022/apr/30/an-optimists-guide-to-the-future-the-economist-who-believes-that-
human-ingenuity-will-save-the-world
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Growth is a moral imperative

1. Life in a much wealthier society is better for 
virtually everyone
• It is better to live in the US than Albania
• It is better to live in Denmark today than Denmark 100 

years ago

2. Wealth is broader than GDP
– Needs to include environmental sustainability; the 

value of leisure; and health & other social indicators

3. Compound growth is very important
– Just 2% growth means that over 55 years income will 

increase by a factor of 3

4. We should not discount the wellbeing of people in 
the future

5. Some absolute human rights exist

Ø Policies should focus on long term, 
sustainable economic growth

3Cowen, T., 2018, Stubborn Attachments, Stripe Press; see https://www.cato-unbound.org/2019/01/09/tyler-cowen/case-
longer-term/. For a lecture video see https://youtu.be/EO5jJFpbJvg

According to Tyler Cowen, we need a new “Science of Progress”

Economic Technological

Scientific Cultural

Organizational

4See Collison, P., and Cowen, T., “We need a new science of progress” The Atlantic, July 30th 2019
https://www.theatlantic.com/science/archive/2019/07/we-need-new-science-progress/594946/

Progress is “the combination of 
economic, technological, 
scientific, cultural, and 

organizational advancement that 
has transformed our lives and 
raised standards of living over 
the past couple of centuries”
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Which sectors can drive the economy forwards?

Economically 
significant

Lagging 
productivity

Plausible 
path to 

improvement

5See “How do we move the needle on progress?” Eli Dourado, September 2019
https://elidourado.com/blog/move-the-needle-on-progress/

Which sectors can drive the economy forwards?

•Consumer empowerment
•Use of data for medical research
•Prescription drugs over the counter
•3D chemical printers

•Public health
•Cleaner transport

•Life extension

Health

•Tax land rather than property value
•Higher density housing
•Reduce building costs
•3D printing
•Prefabrication
•Drones for site inspection

Housing

• Electrify as much as possible (incl. transport system)
• Deliver clean energy too cheap to meter
• Utilise nuclear power via thorium reactors

Energy

• Supersonic flights
• High speed rail
• Autonomous cars and urban air technology
• Drones for end of point delivery

Transport, logistics 
& infrastructure

6“How do we move the needle on progress?” Eli Dourado, September 2019
https://elidourado.com/blog/move-the-needle-on-progress/



Progress

www.anthonyjevans.com

A note of optimism…

7

The numbers racket
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Landsburg, Steven, “The Numbers Racket” The Big Questions July 30 2012 
http://www.thebigquestions.com/2012/07/30/the-numbers-racket/

Median income for 
all workers rose from 

$25,000 in 1980 to 
$25,700 in 2005

15% 16% 75% 62%

When large numbers 
of low income groups 
enter the workforce it 

looks like no one is 
progressing when in 

fact everyone is 

3%

We should also include all 
forms of employee 

compensation (e.g. health 
insurance, pensions)
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The arithmetic fallacy

9See Caplan, B., and Weinersmith, Z., Open Borders

Immigration can 
reduce average 

income even though it 
increases the income 

of each different 
group!

The way we measure GDP may need to be updated

10

• National Accounts were designed to capture predominantly 
agricultural or industrial economies

• An increasingly digitised economy with many goods 
available for free is harder to measure

• Rise of financial services also causes difficulties

• An extended, globalised market economy generates an 
increase in the division of labour, therefore innovations 
become more specialised but collectively more impactful

• Perhaps the concept of transformative innovation is 
outdated…

See Bean, C., “Time to rethink the way we measure economic activity”, VoxEU, March 2016 
[https://voxeu.org/article/rethinking-measurement-economic-activity] and Bean, C, (2016), Independent 
review of UK economic statistics: final report.
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The demographic trend, for America, might be changing

11Source: The Economist 
See here: https://twitter.com/MayankSeksaria/status/1422209756454952961

The reasons for a scientific slowdown can be reversed

Poor 
scientific 
practice

Fewer 
geniuses

Long term 
effects of 

lead 
pollution

12Southwood, Ben, "Scientific slowdown is not inevitable", Works in Progress, April 21st 2022
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The great acceleration

13

Hunter-
gatherer

Agricultural

Industrial

Atomic
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Over 100,000 
years

A few 
thousand 

years

Two hundred 
years

A few 
decades

“This civilization possesses 
the terrifying ability to 
accelerate its progress”

Liu, C., 2015, The Three Body Problem, Head of Zeus, p.390

Innovation theory

• “To sustain open-ended growth in 
light of resource limitation requires 
continuous cycles of paradigm-
shifting innovation”

• “The time between successive 
innovations has to get shorter and 
shorter”

14West, G., 2017 [2018], Scale, Weidenfeld & Nicolson, p.417, 421

“this leaves open the intriguing question as 
to whether … the agreement and simple 

power law relationship that extends to this 
very early human time period is just an 

accident or a result of Kurzweil’s judicious 
choice of paradigm shifts” (p.422)

“On a grander scale the prediction of 
accelerating cycles of major innovations is…

strongly supported by the data” (p.419)
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• “China aims to again take the lead in the new global race 
to make bullet trains travel even faster. By harnessing the 
power of magnetic levitation, it is believed trains will be 
able to accelerate from the current 350km/h on 
conventional tracks to between 600 and 1,000km/h.”

Maglev trains

15See Chan, KG, “China laying tracks for 1,000km/h maglev trains” Asia Times, October 2nd 2019 
[https://www.asiatimes.com/2019/10/article/china-laying-tracks-for-1000km-h-maglev-trains/]
Interior photo from https://twitter.com/regtrainreview/status/1577050204708429824

Advances in protein solving

16See Gulati, Vishal, “A Breakthrough in Protein Folding Unfolds”
https://vgul.medium.com/a-breakthrough-in-protein-folding-unfolds-c6c128328d8
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Negligible senescence

• The first human beings who will live to 1,000 years old may 
already be alive

17See de Gray, A., “A roadmap to end aging” Ted Global 2005 
[https://www.ted.com/talks/aubrey_de_grey_says_we_can_avoid_aging]

Nuclear fusion

18Wilson, T., and Bott, I. “Nuclear fusion: why the race to harness the power of the sun just sped up” Financial 
Times, November 24th 2021. https://www.ft.com/content/33942ae7-75ff-4911-ab99-adc32545fe5c

• “Those in the room at First 
Light Fusion, in a business 
park outside the English city 
of Oxford, had just 
witnessed another hopeful 
step in a 60-year mission to 
answer one of science’s 
most complex problems: 
how to harness the fusion 
reaction that powers the 
sun to generate clean, 
limitless electricity on 
Earth”

• “Unlike nuclear fission when 
atoms are split, fusion does 
not produce significant 
radioactive waste and could 
never result in a nuclear 
accident”
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Progress on fusion

19See “World's first fusion reactor will be open in UK by 2040”, Interesting Engineering, October 5th 2022
https://interestingengineering.com/science/uk-to-get-fusion-2040 and “Nuclear fusion is 'a question of when, not if’” by Matt 
McGrath, BBC News, November 6th 2019 https://www.bbc.com/news/science-environment-50267017

A compression system for a general fusion reactor, BBC News

What innovations will drive the sustained economic growth of the 
future?

20

Nanotechnology, 3D printing, 
driverless cars, 
bioengineering, augmented 
reality, distance learning will 
come good 

This list is a combination of various sources, including “What might an end to the Great Stagnation consist of?, Tyler Cowen, December 2020 
https://marginalrevolution.com/marginalrevolution/2020/12/why-did-the-great-stagnation-end.html and “10 Breakthrough Technologies” 
MIT Technology Review, February 2022 ttps://www.technologyreview.com/2022/02/23/1045416/10-breakthrough-technologies-2022/

Health Energy Transport Tech Other

• Coronavirus
variant tracking

• AI for protein 
folding

• A malaria 
vaccine

• A universal flu 
vaccine

• Ongoing solar 
power progress

• Long lasting 
grid battery

• Practical fusion
reactors

• Larger carbon 
removal 
factories

• Super sonic 
transport

• Space 
exploration

• Synthetic 
training for AI

• End of 
passwords
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China’s cultural revolution 2.0

• A special report in the Australian Sunday Times from 
January 2022 talks about Chinese investment in “deep 
tech”

• The example they provide of current attention to leading 
technology is… the mRNA COVID vaccine

21

Artificial intelligence 
(AI)

Uses a machine or 
robot controlled by a 
computer to mimic the 
problem-solving and 
decision-making 
capabilities of the 
human mind

Biotechnology

The use of living 
systems and organisms 
to develop or make 
products live the 
COVID-19 vaccine

Quantum computing

A type of computation 
that harnesses the 
collective properties 
superposition, 
interference, and 
entanglement to 
perform calculation

Big data

A field that treats 
ways to analyse or deal 
with data sets that are 
too large or complex 
to be dealt with by 
traditional data-
processing application 
software

Robotics

Computer science and 
engineering combined 
to create robot 
machines

Kimberley Caines, “China’s cultural revolution 2.0” Sunday Times, January 16th 2022, p.13-15

The term “deep 
tech” possibly 
demonstrates that 
the main 
innovation is 
relabelling the 
prospect of future 
innovation drivers

Lessons from history

• Two of the biggest lessons from the Cold War were:
1. Don’t confuse inputs (e.g. military or deep tech 

spending) with outputs (e.g. tangible improvements in 
living standards)

2. Freedom triumphs against central planning

Ø Will we see something similar again?

22
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Artificial uterus

23

2017, Children's Hospital of Philadelphia

Partridge, et al, 2017, "An extra-uterine system to physiologically support the extreme premature lamb", Nature 
Communications, 8:15112. Also see “Womb for improvement” by Aria Babu, Works in Progress, January 2022 
https://www.worksinprogress.co/issue/womb-for-improvement/

Recent uses of AI

• AI can handle more than 50% of scans for breast cancer, 
and improves detection rates when used in conjunction 
with radiologists

24* https://www.technologyreview.com/2022/07/11/1055677/ai-diagnose-breast-cancer-mammograms/
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Bio tech shopping list

25See Los Angeles Times, https://twitter.com/latimes/status/1183429750984970240?s=20

Our attitudes and values toward innovation matter

26

Regulatory 
constraints

Ethical 
constraints



Progress

www.anthonyjevans.com

Permissionless innovation

27See Thierer, A., 2014, Permissionless Innovation, Mercatus Center
For an overview watch “Permissionless Innovation” https://youtu.be/IPsT8phMO1c

• However, further technological progress may depend on 
permissionless innovation

Precautionary principle Permissionless innovation 

• Where the default is the status quo

• “Better safe than sorry” 

Ø Stasism

• A large factor in the rise of US global 
tech dominance has been the adoption 
of “permissionless innovation”

• Entrepreneurs are able to experiment 
without requiring permission

• Permission from government
• Permissions from competitors

Ø Dynamism

Covid-19 vaccines

• The Pfizer/BioNTech vaccine became first to gain 
regulatory approval on December 2nd 2020

• Over 130,000 people were vaccinated in the first week of 
availability

• Moderna’s vaccine had been designed by January 13th 2020
– 2 days after Yong-Zhen Zhang made the genetic sequence 

public
– Before China acknowledged human to human transmission
– A week before the first known case in the US

• It had been manufactured, and was undergoing clinical 
trials, before the first US death

– Approval within 1 year, due to operation “Warp Speed” 
(allowing simultaneous trials rather than sequential) is seen as 
highly impressive

– 284,000 Americans died during this period
– The pandemic needn’t have happened!

• In September 2020 the FDA required Pfizer to extend their 
trials (pushing the announcement of a successful vaccine 
beyond the Presidential election)

• Economists estimate this delay may have cost 100,000 lives
• As of January 2022 there have been over 870,000 US 

deaths due to covid (5.6m worldwide)

28“We had the vaccine the whole time”, by David Wallace-Wells, New York’s Intelligencer, December 7th 2020; “Free market vaccines”, by John 
Cochrane, The Grumpy Economist, December 7th 2020; “What America Lost by Delaying the Vaccine Rollout”, by Brendan Borrell, the Atlantic, 
January 19th 2022. Image source: https://www.bbc.co.uk/news/health-55045639
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29Data: https://en.wikipedia.org/wiki/Cycling_in_London

Cycling journeys 
have steady risen 
from the 1990s to 
now

And yet:
• Serious injuries 

haven’t 
changed much 

• Number of 
deaths have 
actually fallen

Cycling is getting more popular and safer

30Image: https://road.cc/content/news/could-uk-first-cyclops-junction-be-slam-dunk-cycling-275029

• Imagine if cycling architecture had to be proven to be 
“totally safe” before users were allowed to use it

• i.e. no cyclist fatalities

• Ethical reservations are solved because people have the 
freedom to choose whether they are willing to take the risks

Even though it remains dangerous
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Future tech flashpoints

31

Are these driven by 
permissionless innovation or 
the precautionary principle?

See Thierer, A., 2014, Permissionless Innovation, Mercatus Center
For an overview watch “Permissionless Innovation” https://youtu.be/IPsT8phMO1c

Choose progress!

For further resources: https://anthonyjevans.com/progress/ 32

“Comfort is the 
enemy of progress” 

P.T. Barnum



Progress

www.anthonyjevans.com

Key dichotomy

33

Dynamism 
vs. 

Statis

Newcomers 
vs.

Entrenched

For Blanchard and Summers on hysteresis, see https://www.nber.org/papers/w1950
For Ed Glaeser see https://www.manhattan-institute.org/2019-james-q-wilson-lecture

Open society
vs. 

Closed society

Outsiders
vs.

Insiders

• https://docs.google.com/presentation/d/1HrUu8kRC7x1TYi
YT39beXI5mW1m2vQc85BE0xxa-umw/edit?usp=sharing

34


