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1. Some starting points

■ Global warming is one of the most dangerous 
of the economy’s impacts on the natural 
environment

■ The main cause of warming is greenhouse gas 
emissions. The main cause of those is fossil fuel 
consumption

■ The transition away from fossil fuels is urgent

■ To reduce fossil fuel use, we need to know 
how it works. Can economics help?
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2. “Fuel consumption” …
means what, exactly?

►UK energy use (mostly coal, oil and gas) = 2.71 
tonnes of oil equivalent per person per year

►But it makes more sense to talk about HOW energy 
products are consumed e.g. coal and gas to power 
stations, plastics or fertilisers; oil to transport; fuels 
used in infrastructure and manufacture

►Fossil fuels are consumed by and through 
technological systems, which are embedded in social 
and economic systems
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The UK energy balance (2013)

Total = 190.95 million tonnes of oil equivalent

Inputs: 

20% coal

30% oil  

34% gas                

10% nuclear

6% renewables
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33% used in 
processes (= 
transformation)

8% energy 
industry own use 
& losses

21% used to make 
electricity

4% Oil refineries, 
blast furnaces, 
heat plants etc

NOTE. These figures do NOT include 

international aviation and shipping, or military uses

67% final uses 

12% industry

19% road transport

1.5% other transport

21% residential

9% commercial and public 

services

3% non-fuel use 

(=petrochemicals & 

fertilisers)

1.5% other

Where it goes  



Energy flows through 
technological systems  
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Primary energy Final energy Useful energy Energy services

Oil Petrol
Acceleration/ 
overcoming air 
resistance

Getting from place  
to place

Technologies: oil wells - refineries - car manufacture - cars, roads, parking spaces  

Coal Electricity and heat
Light and heat 
emission

Illumination and 
warmth after dark

Technologies: mines - power stations - electricity and heat networks - light bulbs, radiators

Energy is “consumed” throughout the system, not only at the end



Where fossil 
fuels go in 
China: 
electricity; 
industry; 
industrial 
agriculture; 
cities and, in 
recent years, 
cars
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How and why did these systems – and not others –

grow? Why didn’t anyone shout “stop”?

Car-based urban transport systems, 

produced by:

►Car manufacturers (with lobbying power and 

sales techniques)

► Road and parking-space construction

► Undermining of alternative modes of 

transport

► Oil industry need for customers

Plastics in supply chains & waste, produced by:

►The petrochemicals industry

►Industrialisation of food manufacture and 

supply chains

►Substitution of plastics for other types of 

packaging

►Expansion of throwaway culture

►Expansion of global waste disposal industry



What did the economists say?

■ “Consumption is the sole end and purpose of all production” 
– Adam Smith (1776)

■ The contradiction between use value and exchange value is 
inherent in commodities – Karl Marx (1860s)

■ The theory of consumer demand doesn’t distinguish 
between “physical needs” and “psychologically grounded 
desires”; it rests on a fiction that “wants originate in the 
personality of the consumer” – J.K. Galbraith (1958)

■ Per-capita analysis of energy consumption is “crude” 
because it ignores the “substantial share” going into 
production, transport, etc, and ignores consumers’ discretion
– Allan Schnaiberg (1980s)
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How are economists studying fossil 
fuel use today?

■ “We use income distribution to estimate how [greenhouse gas 
emissions] are distributed among citizens”. We need targets for the “high 
emitters” – Shoibal Chakravarty et al, 2009

■ The “assumed constant elasticity” of greenhouse gas emissions to 
income is at odds with empirical observations – Arnalf Grubler and 
Shonali Pachauri, 2009

■ Having looked at per capita greenhouse gas emissions (using 
consumption-based data), and income inequality, we propose “a global 
progressive carbon tax” – Lucien Chancel and Thomas Piketty, 2015

■ The focus on individual consumption, however unequal, says nothing 
about the technological systems through which fuels is consumed, and 
the (inherently unequal) relations of wealth and power in which those 
systems are embedded 9



■ The Stern Review (2006) urged a progressive carbon tax. The 
UK Green New Deal (2008) urged financial sector reform plus 
state investment in post-fossil technologies 

■ The US Green New Deal (2019) proposed by Alexandria 
Ocasio-Cortez in the Democratic Party includes:

o Expand renewable power sources

o A “national, energy efficient, ‘smart’ grid”

o A programme of training, education and guaranteed jobs

o A “just transition” for workers and communities

o “massive investment in the drawdown of greenhouse 
gases (= geoengineering) 

■ Do such proposals meet the challenge?
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3. The “Green New Deal” and its critics



■ There is nothing in the Ocasio-Cortez programme about how 
the political strength of fossil fuel producers, and fossil fuel 
intensive manufacturers, might be dealt with

■ Realpolitik continues. The Democratic party has begun hacking 
away at the proposals 

■ The fossil fuel machine is not standing still. ExxonMobil has 
announced plans to raise oil output by 25%, by 2025

■My view: policies that assume “economic growth” is inherently 
good can not deal with global warming. What is needed is 
transformation of the technological systems, together with the 
social and economic systems in which they are embedded
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The “Green New Deal” – some thoughts



4. Acknowledge historic failure of the Rio process
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OECD  

Non-OECD  

Slide by Simon Pirani, OIES

1992 Rio agreement



It looks different to people born in the 21st century
16 of the 17 hottest years ever recorded were in the last 20 years 13

Part of the 

function of the 

international 

climate talks is 

to create a 

self-

legitimating 

discourse 

(“don’t worry, 

the adults 

have this 

under 

control”).

They don’t
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"Insightful, precise and well-written, Burning Up 
turns energy consumption on its head. Pirani fills a 
crucial gap ... Anybody fighting climate change 
should read this" - Mika Minio-Paluello, 
campaigner at Platform London and co-author of 
The Oil Road: Journeys from the Caspian Sea to the 
City of London (Verso, 2013)

"This meticulous depiction of how fossil fuels are 
woven into our human systems - not only 
technological but also economic, social and 
political - is an invaluable aid to getting them back 
under control" - Walt Patterson, author of 
Electricity vs Fire (2015)

"Explains the technological, social and economic 
processes that have prioritised a particular way of 
satisfying society's demand for energy services" -
Michael Bradshaw, Professor of Global Energy, 
Warwick Business School, UK, author of Global 
Energy Dilemmas (2013)
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