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In 2006, the economist Nicholas Stern wrote: ‘The science tells us that 
greenhouse gas emissions are an externality; in other words, our emissions 
affect the lives of others. When people do not pay for the consequences of 
their actions we have market failure. This is the greatest market failure the 
world has seen.’  
 
The best policy response to such externalities is a large and extended 
tax on carbon. Discuss.  
 
By Rajveer Sira (Oundle School) 
 
“The time is past when humankind thought it could selfishly draw on 
exhaustible resources. We know now the world is not a commodity.”1 
Emissions from carbon-based fossil fuels are an externality whose impacts do 
not affect those causing the emissions but impact on future generations 
across the globe. Currently, there is only an ethical rather than economic 
incentive to reduce emissions.2 Given the emphasis on profit seeking and 
‘homo economicus’ in our capitalist society, this needs to change if we want to 
see true and lasting change in the battle to reduce pollution. 
 
This essay will argue that a tax on carbon is in fact, the best policy response 
to this market failure. Although programmes such as Carbon Cap & Trade, 
Carbon Capture & Storage (CCS) and subsidising renewable energy pose a 
number of benefits and are to some extent viable options, they would on their 
own not be the most effective responses. Society would not function without 
energy, and the demand for it from developing countries will only seek to 
increase as they begin industrialising. The greatest challenge for humanity is 
to balance the economic benefits of cheap and easy energy with the 
environmental damage this may cause. 
 
Let us first consider the nature of the problem we are facing, why we need to 
control pollution in the first place. To understand this, we should look at the 
market failure behind pollution, namely a negative externality problem. In a 
free market, negative externalities are not included in the price of a 
commodity. For example, if you consider mowing the lawn, the price of using 
the petrol or electricity does not account for the effect that the pollution will 
have on the rest of society, leading to overconsumption and social 
inefficiency. There is a missing market because the external cost of carbon 
emissions is ignored and thus we have market failure. Now imagine this on a 
much larger scale where billions of businesses or homeowners consume 
fossil fuels, creating pollution, from air conditioning systems to powering high 
tech computers, to driving your car to the supermarket. In simple terms, 
everyone must face the consequences of the polluters’ actions.  

																																																								
1 François Hollande, President of the French Republic, World Economic Forum’s Annual 
Meeting, Davos 2015 
2 Alex Bowen, Simon Dietz, Naomi Hicks. ‘Why do economists describe climate change as a 
market failure?’ The Guardian, 21st May 2012. 2 Alex Bowen, Simon Dietz, Naomi Hicks. ‘Why do economists describe climate change as a 
market failure?’ The Guardian, 21st May 2012. 
https://www.theguardian.com/environment/2012/may/21/economists-climate-change-market-
failure 
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Figure 1-Diagram to show welfare loss of negative externality 
http://www.economicsonline.co.uk/Market_failures/Pollution_carbon_waste.html 
 
Figure 1 illustrates this market failure. The market equilibrium point (A) 
between the marginal social benefit (MSB) and the marginal private cost 
(MPC) is different from the social optimum (B) between the marginal social 
benefit (MSB) and the marginal social cost (MSC). This is the effect of the 
negative externality (use of carbon producing fossil fuels) – the missing 
market. 
 
A carbon tax is a way of correcting this externality problem and achieves the 
social optimum level of consumption. It is an indirect tax (as it is on a 
transaction as opposed to income), and is a way of altering economic 
behaviour. Carbon taxes are a subspecies of Pigovian Taxes3 and as such 
the tax should aim to exactly equal the marginal damage costs (additional 
damage caused by an additional unit of emission). This is the concept of  ‘The 
polluters pays principle’4 and is echoed in Sarah Dowdey’s 2007 article in 
which she states it is justifiable to implement a carbon tax; as “if you're 

																																																								
3  ‘Some more thoughts on a carbon tax’ The Economist, June 18th 2010 
 http://www.economist.com/blogs/freeexchange/2010/06/taxing_carbon 
4 Bob Ward and Naomi Hicks, ‘What is the polluters pay principal?’ The Guardian, 2nd July 
2012.  
http://www.lse.ac.uk/GranthamInstitute/faqs/what-is-the-polluter-pays-principle/ 
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polluting to everyone else's detriment, you should have to pay for it”5. I believe 
this is as fair a way as possible to intervene and correct this market failure.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2-The effect of a carbon tax on negative externalities 
http://www.economicsonline.co.uk/Market_failures/Pollution_carbon_waste.html 
 
Figure 2 shows how in a free market a carbon tax reduces the deadweight 
social loss (triangle ABC). A carbon tax set at the appropriate level will shift 
the equilibrium point A closer to the optimum position B by increasing the 
costs to business of emitting greenhouse gasses, thus internalising the 
externality. It is important to note that the above graph considers an economic 
viewpoint, in which emissions will continue as long as the market is efficient, 
whereas environmentalists would argue for zero carbon emissions regardless 
of the market.  
 
A carbon tax has a number of advantages, which no other solution could 
provide to the same extent. On a global scale, a large and extended tax on 
carbon emissions will stimulate the development of alternatives to carbon-
based fuels. Businesses will be encouraged to reduce their emissions as the 
costs of using carbon based fuels will be higher, and they will have a greater 
incentive to invest in renewable technology. This will drastically cut down the 
reliance on fossil fuels and help make the transition to a post-oil economy 
easier. On an individual level, it may encourage people to cycle or walk as a 

																																																								
5 Sarah Dowdey "How Carbon Tax Works", 30th August 2007. 
http://science.howstuffworks.com/environmental/green-science/carbon-tax.htm 
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result of increased fuel costs, which could in turn, have health benefits and 
reduce the strain on healthcare such as the NHS in the UK6. 

In the short term, a tax on carbon would almost inevitably lead to a fall in 
growth and development. In the Stern Review, Sir Nicholas identified that a 
carbon tax would lead to a 1% loss of global GDP annually, but the 
consequences of not taking any action in the longer term and the subsequent 
risks of climate change would risk leading to a global GDP loss of 5% 
annually.7 In the long run, a market will automatically develop for non-carbon 
based energy, leading to more research into alternative sources, reducing the 
externalities from the use of carbon-based fuels and correcting the market 
failure. 

Secondly, the increased revenue raised by the government from a carbon tax 
could be used to subsidise alternatives and develop green energy and repair 
the existing damage caused by environmental pollution. The revenue from a 
carbon tax can also compensate those who are affected disproportionately by 
higher energy costs8, leading to a socially efficient outcome. The demand for 
fossil fuels is quite price inelastic and so the carbon tax would have to be 
‘large and extended’ in order to reduce the demand in the short term. 
However as alternatives to carbon-based fuels are developed, demand will 
become more elastic.  
 
Critics of a carbon tax argue that it is difficult to know at what level to set the 
tax. Figure 2 illustrates this difficulty. If policymakers set a carbon tax too low, 
this will not alter the behaviour of businesses; however, since a temporary 
spike in the level of greenhouse gases makes little difference to the overall 
path of global warming, the carbon tax can be adjusted well before much 
damage, if any is caused6. If set too high there will be a significant impact on 
businesses, and the economy is likely to contract, but the level of the tax can 
be adjusted at any time in response to this. In a free market, it will become 
apparent what level of tax the market will tolerate. Bowen in his article, ‘The 
case for Carbon Pricing’ suggested a price of £30 per tonne of carbon-
dioxide-equivalent in 2020, rising to £70 in 2030, would be consistent with 
achieving UK Government targets for emissions reductions.9 Further, a 2016 
study from The Grantham Institute at the London School of Economics 
suggested that a “modest” uniform carbon tax in the UK of £20 a ton would 

																																																								
6 Tejvan Pettinger, ‘Carbon Tax – Pros and Cons’, January 20th 2013  
http://www.economicshelp.org/blog/2207/economics/carbon-tax-pros-and-cons/ 

7 Sir Nicholas Stern, ‘Stern Review: ‘The Economics of Climate Change’, 30th October 2006 
http://mudancasclimaticas.cptec.inpe.br/~rmclima/pdfs/destaques/sternreview_report_comple
te.pdf 

8 ‘Doffing the Cap’, The economist 14th June 2007  
http://www.economist.com/node/9337630 
9 Alex Bowen, ‘The Case for Carbon Pricing’  

http://www.lse.ac.uk/GranthamInstitute/wp-content/uploads/2014/02/PB_case-carbon-
pricing_Bowen.pdf 
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have a negligible impact on the everyday consumer.10 A carbon tax set at this 
level is, therefore, unlikely to be opposed by the UK public. 

Another criticism is that a carbon tax may encourage businesses to shift to 
‘pollution havens’5 (countries with low or no carbon tax). Although, this is not a 
criticism about the mechanism of the tax, but more about how the tax would 
be implemented. Stern acknowledged each country, however large, is just a 
part of the problem7 and global cooperation is needed; however, it is notable 
that the world’s biggest polluter, the US, pulled out of the Kyoto agreement in 
2001.11 I believe, as more countries sign up to such protocols it is likely that 
moral pressure will force the non-signatories to follow suite. Economically 
when most of the countries that have a tax on carbon have moved away from 
fossil fuels the other remaining countries will be forced to switch to 
alternatives anyway as the development of non carbon based alternatives will 
lead to a reduction in demand and production of carbon based fuels globally. 

A carbon tax is ‘regressive’ at an individual level as well as on a global scale. 
In the USA poor households spend four times more of their income on home 
energy (10.4%) than do non-poor households (2.6%)12. A possible solution to 
this is that a carbon tax could be income based, just like income tax, which 
would ensure that the poorest members of society are not hardest hit. A 
global carbon tax on the other hand would be more damaging to the 
economies of poorer countries as increased energy costs would impact on 
poorer economies more significantly. Opponents of the carbon tax argue this 
cannot be morally correct-when richer countries have in the past used fossils 
fuels with impunity, and there remains resistance to a curbing of emissions in 
these countries. Poor countries believe that the polluter should pay for such 
externalities and that a carbon tax would only seek to impair growth, 
development and lead to increased poverty. This is a very powerful argument 
but ultimately future generations will be affected no matter if they live in rich or 
poor countries. “What’s done is done and cannot be undone”13 and from here 
on we need to look at ways of globally reducing the problem of carbon 
emissions.  
 
The only ‘unsolvable’ downside to a tax on carbon is that there is a possibility 
of tax evasion and that administration fees could lead to inefficiencies in the 
tax. Higher taxes may encourage firms to hide carbon emissions as seen with 
the recent Volkswagen emissions scandal. However, tax evasion is a major 
issue for all types of taxes globally. Regulation must be aggressive and the 
tax code needs to be clear and simple to avoid this as much as possible. This 
																																																								
10 David Grover, Ganga Shreedhar and Dimitri Zenghelis, ‘The Competitiveness of a UK 
Carbon Price: What do the data say?’ London School of Economics, January 2016 
http://www.lse.ac.uk/GranthamInstitute/wp-content/uploads/2016/01/Grover-et-al-policy-
paper-January-2016.pdf 

11 ‘Pollution Carbon and waste’ 
http://www.economicsonline.co.uk/Market_failures/Pollution_carbon_waste.html 

12 Steve Moore, ‘Fracking and the Poor’, The Wall Street Journal, 6th September 2013 
http://www.wsj.com/articles/SB10001424127887323734304578543613292394192 
13 William Shakespeare, Macbeth act 5 scene 1. 
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issue is prevalent with all types of regulation hence alternatives to a carbon 
tax are likely to suffer similar consequences. 
 
Carbon taxes are not new. Evidence has shown that well-implemented carbon 
taxes have reduced greenhouse gas emissions. They make energy derived 
from fossil fuels more expensive, and let the market do the rest14. A revenue-
neutral tax on carbon was introduced by British Columbia in 2008. The 
province's per-capita consumption of fuels subject to the tax fell by 16% in 
2013 compared to the rest of Canada, where it rose 3% over the same period. 
British Columbia’s economy grew faster than its neighbours’ even as its 
greenhouse gas emissions declined 14,15.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3-How a carbon tax helps the economy.  
https://www.bloomberg.com/view/articles/2014-09-30/carbon-taxes-don-t-kill-jobs 
 
Figure 3 shows how Denmark, The Netherlands, Finland and Sweden all have 
a tax on carbon. In the study, they compared the actual GDP with the tax in 
place and hypothetical GDP with the equivalent revenue raised in other 
ways9. This further demonstrates how a carbon tax has worked in the real 
world and not just on paper. 
 
An obvious alternative to a carbon tax is the Cap and Trade scheme. This is 
where a ‘cap’ is placed on the amount of carbon that can be emitted. The 
‘trade’ part means that those who need more allowances can purchase 
carbon credits or allowances from those who can cut down their emissions or 
do not meet their limit. Like with the carbon tax, Cap and Trade is not a new 
idea and in 2005 Europe’s Emissions Trading Scheme (ETS) was launched. 

																																																								
14 Christopher Flavelle, Clive Crook, ‘Climate March, Climate Summit, Climate Tax?’, 
Bloomberg, 29th September 2014  
https://www.bloomberg.com/view/articles/2014-09-29/climate-march-climate-summit-climate-
tax 
15 Eduardo Porter, ‘Does a Carbon Tax work. Ask British Columbia’. New York Times, 1st 
March 2016. http://www.nytimes.com/2016/03/02/business/does-a-carbon-tax-work-ask-
british-columbia.html?_r=0 
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Figures showed no fall in emissions; in fact, they increased 1.9%.16 Following 
reformation of this scheme, it started to look more like a carbon tax, just more 
complicated and not as transparent. Economists, as Paul Krugman says 
‘really are quite boring’17 and they like a carbon tax for its predictability. Under 
a Cap and Trade scheme, the price of carbon can fluctuate depending on the 
economic state of economies. A carbon tax, on the other hand, is stable and 
business can more easily factor it into their costs.  
 
Another alternative to a carbon tax is Carbon Capture and Storage (CCS)18. 
Instead of phasing out fossil fuels, the billions of tonnes of emissions released 
can be captured and stored underground. However, unlike a carbon tax, CCS 
is a short-term solution and does not provide any incentive for firms to 
implement or develop alternatives to fossil fuels. Prohibitively high costs have 
led to a number of CCS projects being cancelled worldwide.15 It is estimated 
that CCS costs at least 40% more than solar, 125% more than wind, and 
260% more than geothermal energy for each kilogram of carbon dioxide 
emissions avoided.19 It makes more sense to promote the use of renewables 
and subsidise renewable energy, which a carbon tax will incentivise. 
 
A large and extended carbon tax will provide a reliable and tested means of 
capping emissions in a way that will benefit the economy in the long run. 
It is perhaps the most difficult to implement, most difficult to regulate, and may 
cause the most economic turmoil in the short run, although if we want to see a 
significant change in emissions and eliminate the ‘greatest market failure the 
world has seen’ then we have to experience short-term pain for a longer-term 
gain.  
 
 
 
 
 
Word count including footnotes and excluding the title: 2460 
 

																																																								

16 Cap and Trade: Eight reasons why cap and trade harms the economy and reduces jobs	
http://instituteforenergyresearch.org/studies/cap-and-trade-primer-eight-reasons-why-cap-
and-trade-harms-the-economy-and-reduces-jobs/ 

17 Paul Krugman, ‘The Accidental Theorist’ Penguin; New Edition (24 Jun. 1999) p.7- 
introduction 
18 ‘Cap and Trade’ http://www.carbontradewatch.org/issues/cap-and-trade.html	
19 Carbon capture and storage a costly, risky distraction, Greenpeace, 1st July 2016 
http://www.greenpeace.org/international/en/campaigns/climate-change/Solutions/Reject-
false-solutions/Reject-carbon-capture--storage/ 


