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Diamonds provide 
value because they 

are durable and 
beautiful

Survival mode
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Economic growth is simple

• In Minecraft you spawn in a subsistence state
– You can only survive due to the resources that you 

obtain
– But it is possible to become prosperous

• Economic growth stems from forgoing consumption so that 
you can invest in more roundabout methods of production

• Results: 
– Long time horizons
– Large capital stock

Ø Higher living standards

3

Economic growth is important

4See: http://www.gapminder.org/tools/
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And yet economic growth is an incredibly recent phenomena

5Source http://ourworldindata.org/economic-growth

Economic history is the history of poverty

• For most of human history output per person has been 
roughly constant. The vast majority of the population 
would live as peasants, serfs or slaves engaged in 
subsistence living

• The Industrial Revolution was the first time in history of 
increased output per person over time

• Sustained economic growth of even 1% per year was not a 
reality until the 19th century

• Sustained economic growth of 2-3% was not a reality until 
the 20th century

6
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Three main stages of human history
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Nomadic
Hunter/gatherer

300,000 years ago 12,000 years ago 1750 AD

Agricultural
Early towns/cities/empires

Today

Industrial
Modern civilisation

See “About 200 years ago, the world started getting rich. Why?” by Dylan Rice, Vox.com, June 2022
https://www.vox.com/future-perfect/2022/6/1/23138463/how-the-world-became-rich-industrial-revolution-koyama-rubin

Types of growth

• Doing more with more
• Population growth leads 

to economic growth

Extensive 
growth

• Doing more with less
• Increases in output per 

worker

Intensive 
growth

8

•A boost in output per 
worker and then stays at 
that level

•“Smithean” growth*

Level effect

•Output per worker 
increases year after 
year

•“Promethean” growth*

Sustained 
growth

* Lal, D., 1998, Unintended Consequences: The Impact of Factor Endowments, Culture, and Politics on Long-Run Economic 
Performance MIT Press

Historic examples:
• Ancient Rome
• Medieval Europe (c11th – c13th)
• Song China (c13th)
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The Solow model - graph
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Output 
(= income)

Capital 
stock

Standard production 
function where capital 
(MPK) has diminishing 

returns

Y=f(K)

S=f(K)
Savings rate is a 

constant % of 
income

δk
Rate of depreciation 

is a constant % of 
capital

k*

y*

Factors of production earn their marginal contribution to output, i.e. real wages are determined by the marginal physical 
product of labour

S > δk

Gross investment is bigger 
than depreciation

S < δk

Depreciation is bigger 
than gross investment

K is increasing
Capital accumulation

K is decreasing
Capital consumption

Potential output 
level = Y* and 
depends on 

capital stock

Net investment is +ve Net investment is -ve

k1 k2

Empirical application: catch up growth

10Hong Kong, 1928 and 2000s, http://hongwrong.com/hong-kong-skyline-through-the-years/
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Empirical application: bankruptcy

11Yerevan, Armenia, http://www.panoramio.com/photo/11652887

Level effects – impact of an increase in the savings rate
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y

k

S=f(K)

δk

k*

S’=f(K)

Capital stock rises to a new 
steady-state (k1*). For a while 
output and capital grow but at 

diminishing rates. Greater 
depreciation ultimately means that 
the level of output has risen, but 

not the growth rate

In other words saving and capital accumulation alone (with given technology) cannot explain sustained growth

Y=f(K)

y*

k1*

y1*
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Level effects – impact of an increase in population growth
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y/l

k/l

S=f(K)

(δ+n)k

k*

An increase in δ
or n makes the 

gradient steeper

If constant returns to scale we can define y=Y/L (i.e. output per worker) and k=K/L (i.e. capital per worker)
nk tells us the investment required to provide the additional workers with the same capital as existing workers
Population growth is bad for economic growth

Now we 
have output 
per worker

Population growth (n), 
like δ, has a –ve effect 

on capital stock 
accumulation

Y=f(K)

y*

k1*

y1*

More labour means that 
tools are used at a 

faster rate

(δ+n)k

Implications of the Solow model

• Economic policy affects short term output but not long term 
growth

• Any temporary growth is due to capital accumulation
– But eventually this suffers from diminishing returns, and the 

economy will be at a zero growth steady state

• This does a reasonable job of explaining some things:
– East Asian tigers
– The collapse of the Soviet Union
– Short term bursts in output after wartime destruction

• But it doesn’t explain continually increasing per capita income!

• Convergence – high growth rates for poor countries (i.e. those 
below their steady state), low growth rates for rich countries 
(i.e. those already at their steady state)

14
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Indeed we often see divergence

15Clark G., 2007, A Farewell to Alms: A Brief Economic History of the World. Princeton University Press 

What about cutting edge growth?

16

Y*
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The Solow model - equation

• “87.5% of growth in output in the United States between the 
years 1909 and 1949 could be ascribed to technological 
improvements alone”*

• Capital accumulation only leads to growth if it embodies new 
technology

• Sustained growth is caused by exogenous factors such as 
technological progress (i.e. productivity growth)
– This shifts the entire production function upwards

• But this is the part that the model doesn’t explain!
• Total factor productivity is the residual after accounting for 

capital accumulation and changes in labour
– The Solow residual isn’t a measure of technology, but of 

how much it distorts the estimate of the capital stock!

17

€ 

Y = AKaL1−a

* Solow, R. M., 1957, “Technical Change and the Aggregate Production Function”, The Review of Economics and Statistics, 
39(3):312-320. Note that a+(1-a) = 1 therefore constant returns to scale for the economy as a whole.

Y = output
K = capital
A = total factor productivity
L = labour
a = returns to scale 

(Assume a<1 s.t. capital has        
diminishing returns)

Critique: Notice the assumptions

1. Capital (MPK) has diminishing returns
– A single capital good has diminishing returns, but 

combinations of (complementary) capital goods don’t 
have to

2. Savings rate is a constant % of income
– i.e. S is exogenous
– Implies that interest rates have nothing to do with 

how much we save!
3. Rate of depreciation is a constant % of capital

– But there’s no physical link between depreciation and 
capital – we choose whether to use china mugs or 
plastic ones

• Main implication is that you should reduce population 
growth.* Alternatively, you can focus attention on the 
things the model doesn’t explain – e.g. 
technology/productivity shocks

18* And yet it seems obvious that growth à lower populations, not the other way around.
At some point perhaps we have enough capital, but we lack the ideas about their best use.
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Endogenous growth theory

• Relax the assumption of decreasing returns to scale (which 
might hold for a firm, but not for the economy as a whole)

• Growth is not about the ingredients at your disposal 
(capital stock) but the recipes (ideas) that can combine 
these ingredients together

Implications
• Supply side policies can affect long term growth
• Need to raise productivity:

– R&D
– Infrastructure
– Competitiveness
– Technology
– Education
– Training
– Labour market flexibility

19Romer, P., 1986, “Increasing Returns and Long Run Growth”, Journal of Political Economy 94(5):1002-1037
Warning: you can’t escape diminishing returns. There’s a bigger productivity boost when higher education enrollment 
rates go from 1% to 10% than from 51% to 60%.  

But technology is non-rivalrous. 
This doesn’t really explain why 

poor countries stay poor

Creative mode

Image of the Winter Palace: https://www.pocket-lint.com/games/news/131364-incredible-minecraft-creations-that-will-blow-your-mind

• Previously we 
assumed that the 
binding constraint 
was saving – you 
know how to 
produce a 
diamond but at 
the start of the 
game you lack the 
required capital 
goods. 

• Once you have 
lots of capital 
goods the 
constraint may be 
ideas – knowing 
what to do with 
them. 
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Software
(Ideas)

Operating System
(Institutions)

Hardware
(Resources)

Watch “Growth is Like an iPhone” [https://youtu.be/oZBO4BaiQ2U]

22See: https://anthonyjevans.com/country-competitiveness-dashboard
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Lessons from development economics

23

Growth theory Type of growth Policy implication Problem

Classical growth 
model (Solow)

Factor led • Accumulation of 
capital matters

• Increase savings rate

Doesn’t always work

Endogenous growth 
theory

Innovation led • The direction of 
capital matters

• Invest in supply side 
policies

Doesn’t always work

New institutional 
growth theory

Institutionally led • Consider the rules of 
the game

• Political, economic and 
social institutions all 
matter

It’s more complex and 
hard to implement

An estimate of Y* for the UK

24

Average 
2.7%

Source: World Bank

??Some people 
argue that the 
long term trend is 
the best estimate 
of Y*. 

We can therefore 
use historic data 
to make an 
estimate.
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A growth recipe

Build homes

• Planning reforms
• Enable more homes 

to be built

Generate 
power
• Clean energy
• Investment in 

nuclear power

Boost trade

• Mitigate the costs 
of Brexit

• More trade with our 
largest, richest, and 
closest markets

Encourage 
talent
• More immigration
• Especially high 

skilled labour

25See "A quick and clear growth recipe" Kaleidic Economics, October 2022
http://www.kaleidic.org/news/2022/10/15/a-quick-and-clear-growth-recipe

Definitions and terminology

• Saving means “foregone consumption”, or “income not spent”
• Investing occurs when we decide what form our savings will take
• Investment therefore involves the creation of capital goods

– It is the exchange of services for assets
– The flow of investment adds to the stock of capital goods
– Saving is necessary to maintain the stock of capital goods

• Depreciation is the cost of maintaining current capital goods

• Interest rates play two roles:
1. A reward for postponing consumption
2. A signal about consumer’s time preference

For further resources: https://anthonyjevans.com/growth/ 26


