
THE STERN REVIEW
Ten years on

Peter Lilley
With a foreword by

Nigel Lawson

The Global Warming Policy Foundation

GWPF Briefing 23



GWPF REPORTS
Views expressed in the publications of
the Global Warming Policy Foundation
are those of the authors, not those of
the GWPF, its Academic Advisory Coun-
cil members or its directors

THE GLOBALWARMING POLICY FOUNDATION
Director
Benny Peiser

BOARDOF TRUSTEES
Lord Lawson (Chairman) Peter Lilley MP
Lord Donoughue Charles Moore
Lord Fellowes Baroness Nicholson
Rt RevdDrPeter Forster, BishopofChester Graham Stringer MP
Sir Martin Jacomb Lord Turnbull

ACADEMIC ADVISORY COUNCIL
Professor Christopher Essex (Chairman) Professor Ross McKitrick
Sir Samuel Brittan Professor Robert Mendelsohn
Sir Ian Byatt Professor Ian Plimer
Dr John Constable Professor Paul Reiter
Professor Vincent Courtillot Dr Matt Ridley
Professor Freeman Dyson Sir Alan Rudge
Christian Gerondeau Professor Nir Shaviv
Dr Indur Goklany Professor Philip Stott
Professor William Happer Professor Henrik Svensmark
Professor David Henderson Professor Richard Tol
Professor Terence Kealey Professor Anastasios Tsonis
Professor Deepak Lal Professor Fritz Vahrenholt
Professor Richard Lindzen Dr David Whitehouse

CREDITS
Cover image Josh: www.cartoonsbyjosh.co.uk



THE STERN REVIEW
Ten years on

c© Copyright 2016 The Global Warming Policy Foundation





Contents

Foreword by Nigel Lawson vii

I Peter Lilley: The Stern Review ten years on 1

About the author 2

1 The failings of the Stern Review 3

2 Sacrificing today’s poor for tomorrow’s rich 7

3 Stern’s discount rate 8

4 Was Stern ‘right for the wrong reasons’? 10

5 In conclusion 11

Notes 12

II Richard Tol: Research in climate economics since the Stern
Review 13

About the author 14

1 Introduction: the Stern Review 15

2 Stern since the Stern Review 16

3 Climate economics since the Stern Review 16

References 19





Foreword

By Nigel Lawson

In my 2008 book, AnAppeal to Reason: A Cool Look at GlobalWarming, I observed that
‘The Stern Review is essentially a propaganda exercise in support of the UK govern-
ment’s predetermined policy of seeking a world leadership role on climate change.
Neither its conclusions nor the arguments on which they are based possess much
merit’.

It is clear, in retrospect, that I was too kind. The Stern Review is now ten years old,
and this GWPF paper is able to assess it in terms of what has happened to the world’s
climate since it was published, the state of climate policy, and the development of
academic thinking on the subject.

The verdict could not bemore damning. Peter LilleyMP, a former senior UKMinis-
ter, and one of only five MPs who had the foresight to vote against the UK’s 2008 Cli-
mate Change Act, whose rationale was based entirely on the Stern Review, and from
the consequences of which we are still suffering, has produced in this paper a devas-
tating analysis of its shortcomings and an indisputable demolition of its conclusions.
And the leading climate economist, Professor Richard Tol, records how subsequent
academic research has moved on, and away, from Stern.

Yet as Peter Lilley points out, government officials still rely on the wholly discred-
itedStern review to justifyUKclimate changepolicy today. Hecouldalsohavepointed
out that, insofar as there may be disadvantages from global warming – and it is far
from clear how great those disadvantages are – the only economically rational re-
sponse is adaptation, which Stern explicitly dismisses.

As founding chairman of the Global Warming Policy Foundation, I hope that the
analysis contained in this paper will help to bring much-needed sanity to this impor-
tant, and at present highly costly, area of policy.

Nigel Lawson
October 2016
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Part I

The Stern Review ten years on

Peter Lilley
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About the author

Peter Lilley is the MP for Hitchin and Harpenden. He was formerly the Secretary of
State for Trade and Industry in the governments ofMargaret Thatcher and JohnMajor
and also Secretary of State for Social Security. He was one of only five MPs to vote
against the passage of the Climate Change Act.
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1 The failings of the Stern Review

When the Stern Reviewwas published in 2006 I was chairing the Global Poverty Com-
mission set upbyDavidCameron. So Iwasonly interested in its implications for devel-
oping countries. When I turned to the relevant section, my eye fell upon a reference
to a study showing that a 4◦C rise could cut yields of one crop variety by 70%. I hap-
pened to be familiar with the study, which also shows that an alternative variety of
the crop showed increased yields at these temperatures. But the Reviewdid notmen-
tion this. That example of suppressio veri sowed the seed of doubt in my mind about
the objectivity of the Review.

A couple of years later came the Climate Change Act. The government, as for any
piece of legislation, was required to publish a cost–benefit analysis – called an Im-
pact Assessment – to demonstrate to Parliament that the measure was worthwhile.
But this Impact Assessment was unprecedented. It showed that the potential cost
of the measure was twice the maximum benefit (in terms of reduction of damage
global warming and the damage it would have caused across the world). This – not
any scepticism about the science of global warming – promptedme, along with four
others, to vote against the Bill. The Impact Assessment flatly contradicted the Stern
Review, which claimed that the cost of preventing undue global warming would be
a fraction of the benefits. But neither the contradiction, nor the Stern Review itself,
nor the cost of this enormously expensive measure were considered at any stage of
its passage through Parliament.

Subsequently, whenever I have questioned the economics of the UK’s climate
change policies, governments have invoked the Stern Review. They still rely on it to-
day. It is claimed to have provided an independent review of the evidence on which
government policy is based. It was in this context that I went back to the Stern Re-
view, studied it at length and published an extended critique.1 In the course of this it
became apparent that:

• The Stern Review was not independent. It was commissioned by the Chancel-
lor of the Exchequer and carried out by a team of Treasury officials led by the
Treasury Chief Economist, Sir Nicholas Stern.

• It was not a Review. Far from reviewing the evidence, and despite the fact that
he did no new research of his own, Stern came out with conclusions way out-
side the previous consensus of environmental economists. That consensus in-
cluded the economic assessment of the UN Intergovernmental Panel on Cli-
mate Change (IPCC) on whose scientific projections Stern’s projections were
based. Whereas Stern said the benefits of reducing emissions would be 5–20
times the cost, the IPCC shortly afterwards concluded: ‘analyses of the cost and
benefits ofmitigation indicate that these arebroadly comparable inmagnitude’
so it could not establish ‘an emissions pathway or stabilization level where ben-
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efits exceed costs’.2

• Above all, it was not an exercise in evidence-based policy making but themost
egregious example of policy-based evidence making. The Review selects facts
and devises methods to justify a pre-ordained policy.

• Its principal conclusion – that the World should act to prevent the concentra-
tion of carbon dioxide in the atmosphere exceeding 550 parts per million –
happened to be the target to which the UK government was already signed
up (a fact never mentioned in the Report, which simply avoided considering
any other target number).

• To justify the costly measures needed to reach that target, Stern had to set
aside the discounting rules prescribed by the Government Economic Service
(ofwhich Stern himselfwas thehead) and adopt a controversially near-zero rate
for discounting over time the benefits of mitigating global warming centuries
into the future (though not for discounting the costs of preventing it).

The near unanimous prior commitment of the political parties, themedia and en-
vironmentalists to take ‘whatever action is required to save the planet’ guaranteed
the Stern Review an uncritical reception in 2006.3 Academic criticism was deferred
because the Review was launched some months before physical copies of the full
report were made available.

When other environmental economists were able to study its rationale, the Re-
view came in for some heavy criticism, particularly for its use of ultra-low discount
rates (discussed below) but also for a range of other questionable devices.

For example, it emerged that Stern was not comparing the cost of preventing
emissions with the extra damage those additional emissions would have caused. In-
stead he compares the cost of stopping some future emissions of green house gases
(those that would take the level in the atmosphere above his ceiling of 550 ppm)with
the damage caused by all human greenhouse gas emissions past, present and future
(including those up to 550 ppm, which his policy would not prevent). This is inex-
cusable. However, it would not matter greatly if concentrations of carbon dioxide
up to 550 ppm actually cause little damage. But were Stern to argue that, he would
promptly raise the question: ‘Why set the ceiling so low?’ In fact, the Review does let
slip that setting the emission ceiling at 650 ppmwould only increase damages by the
equivalent of some 0.6% of GDP ‘now and forever’.

It also emerged that his use of the phrase ‘now and forever’ about the impact of
climate change is highly misleading. The Review’s headline conclusion4 that ‘If we
don’t act the overall costs of climate change will be equivalent to losing at least 5%
of global GDP each year nowand forever ’ (emphasis added) gives the impression that
we are about to experience a loss of ‘at least 5% of GDP’ now due to global warm-
ing.5 The key words ‘equivalent to’ are invariably overlooked.6 They refer to the Re-
view’s novel andmisleading practice of projecting by howmuch unrestricted climate
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change would reduce GDP each year from now (when the reduction is negligible)
to infinity (when it will be large). This is then discounted back to the present. They
then calculate what constant percentage reduction in GDP, also discounted back to
the present at Stern’s very low rate of discount, has the same present value.7 To say
this averaged value –which reflects high impacts centuries hence – describes the im-
pact of climate change on GDP ‘now’ is simply untrue. In fact, far from experiencing
a 5% loss of GDP now, the impact of warming could be beneficial now and for several
decades, becausemoderately higher temperatures boost crop yields, as do increased
concentrations of carbon dioxide.

The Review also compared the cost of climate change averaged fromnow to eter-
nity with the actual cost of limiting emissions in the decades ahead. This gave the
impression that over our lifetimes there would be a net benefit to humanity from the
crash programme that Stern advocates. In fact, closer analysis of the Review showed
that even in the most extreme case considered,8 the cumulative costs of reducing
emissions would exceed the benefits of reduced climate change experienced over
the rest of this century.

After receiving a critical mauling from some fellow economists at a symposium at
Yale, Stern has largely eschewedpublic debatewith critics.9 Instead, he employs a full
time ‘attack dog’ – one BobWard –who is taskedwith launching ad hominem attacks
and debating ripostes against anyone who has the temerity to question his master’s
views.

Stern has nonetheless taken some of the criticisms to heart, and as a result has
changed his position on a range of quite fundamental issues. He has blithely adopted
a new methodology, with a new (higher) discount rate and a new (tougher) target,
resulting in a new (higher) cost of mitigation, a new (more scary) scenario if we do
nothing, and new (alleged) health risks that are in fact unrelated to climate change.

Newmethodology Stern’s originalmethodologyapplied conventional cost–benefit
analysis to projections based on science that he claimed was ‘certain’.10 Since the
harmful effects of global warming were predicted to be far into the future, he had
to discount over time at a near-zero rate. This led Professor Martin Weitzman to dis-
miss Stern’s ‘economic modelling of climate change impacts, which deservedly has
drawn strong criticism from economists’. However, Weitzman concluded that Stern
might nevertheless be ‘right for thewrong reasons’, a position he justified by suggest-
ing that an alternative methodology could still justify a crash programme to reduce
emissions. He argued that if there is a finite possibility, however small, of an infinitely
bad outcome (human extinction) then virtually any cost is worth incurring to prevent
it. The Stern Review’s projections based on the notion that ‘the science is certain’
do not generate infinitely bad outcomes. To generate potentially infinitely bad out-
comes, Stern and his team have implicitly jettisoned the claim that ‘the science is
certain’ and adopted the notion that the science is so uncertain that we cannot rule
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out the possibility that greenhouse gases may produce a climate response beyond
anything known to the IPCC. Whether Weitzman’s theorem can rescue the Review’s
conclusions is examined further below.

New discount rate In a lecture to the American Economic Association in 2008,
Stern said ‘with the benefit of hindsight, my inclination would be [to discount for
higher incomes at twice the rate used in the Stern Review]’.11 That would mean us-
ing a basic rate of discount of 2.7% pa instead of 1.4% pa used in the Review. This
would dramatically reduce his headline estimates of the cost of global warming. In-
stead of being equivalent to a loss of 5% of GDP ‘now and forever’, his base case loss
would be about 1.5% and his ‘high climate’ case loss would be reduced from14.4%of
GDP to about 5% ‘now and forever’. However, his replacement of ‘certain science’ by
‘uncertain science’ generates extreme outcomes, implying consumption falling be-
low current levels. And in these circumstances his new approach to discount rates
increases the significance of expected losses.12

New target at double the cost The Review adopted, without attribution, the UK
government’s target of preventing atmospheric carbon dioxide exceeding 550 ppm.
Some environmentalists found this insufficiently stringent. Stern has subsequently
advocated a target ceiling of 500 ppm (the current level is already over 400 ppm). He
acknowledges that this will double the (minimum) cost to ‘about 2 per cent of global
GDP each year’.13

New scary scenario Although substantially higher than the losses projected by
most environmental economists, the threat of losing 5% of future GDP, as predicted
by the Review, did not provoke great public alarm. So in subsequent lectures Stern
drops references to lost GDP and emphasises the threat of mass migration and con-
flict. He cites a village in North India with which he is familiar and postulates that its
inhabitants andmuch of the population of North Indiawill migrate enmasse towards
Europe – a vision worthy of a UKIP poster. Given that his own forecasts imply that the
population of India will have raised their living standards several fold, albeit by har-
nessing fossil fuels, before the temperature has risen verymuch, it is not obvious why
Indians who do not migrate now would do so in future.

New health risks unrelated to climate change Most recently Stern has begun to
highlight the health risk of particulates from coal and diesel as a reason for restricting
fossil fuel use, asmuchas their impact on the climate. Thismaybebecause the impact
of rising temperatures is distant, whereas the health risks of particulates are immedi-
ate. The most alarming implication of a rising temperature is melting of the ice caps.
But the IPCC says this will take ‘millennia’. By contrast, particulates from coal – which
are hideously visible in countries like China – kill people here and now. But itmaywell
be that China will deem it more sensible to scrub emissions from coal-fired power
stations rather than close them down. In the UK, the major health threat from fossil
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fuels is particulates from diesel cars in particular. Yet the switch to diesel was encour-
agedpreciselybecausediesel emits less carbondioxidepermile thanpetrol. Fromthe
Stern Review onwards, the potential threat from carbon dioxide was assumed to be
far graver than the dangers (well known even then) of particulates from diesel. The
flexibility with which Lord Stern has adapted his evidence, changed his theoretical
rationale, developed more vivid threats and harnessed health consequences unre-
lated to carbon dioxide is impressive. But all these changes have been directed to
buttressing his pre-ordained commitment to a programme of largely decarbonizing
the economy by 2050. Not all these changes made it explicitly into his most recent
opus restating his view.14 Nonetheless, that so much buttressing has been required
might have raised doubts about the solidity of his original Review. Unfortunately,
successive British governments continue to base their policy on the Review with un-
wavering faith.

2 Sacrificing today’s poor for tomorrow’s rich

Myoriginal interest in Stern’sworkwas its implications fordevelopingcountries. Given
the extraordinary lengths he goes to justify his policy recommendations, I find his
reluctance to respond to criticisms of their impact on poor people particularly de-
pressing. Poor countries are more vulnerable to climate change – whether natural or
man-made – because they are poor. The cure for poverty is growth, which requires
energy. The cheapest form of energy at present is usually fossil fuels. Preventing or
discouraging poor countries from using fossil fuels will slow their growth and pro-
long their poverty. On Stern’s ‘Business as usual’ scenario (that is, with no fresh steps
to reduce carbon dioxide emissions) developing countries will account for the bulk of
growth in emissions as the poorest two-thirds of theworld’s population catch upwith
themost developed nations. So Stern’s crash programme to limit emissionswould in-
volvemajor restraint by themeven if developed countries decarbonise almost totally.
Requiringpoor countries to use renewables, which cost twoor three times asmuch as
fossil fuels, means they would be able to afford only a half or a third as much energy.
That means remaining poor for longer and consequently more vulnerable to climate
change (and all other natural hazards) for longer. And they would remain hungry
longer. The Stern Review calculated that the biofuel target will require 10% of the
world’s arable land. But this would drive up food prices by more than the yield loss
he expects if temperatures rise 4◦C. Conceivably, poor countries would make these
sacrifices if they were necessary to prevent their children and grandchildren being
poorer still. But even in the worst case shown in the Stern Review, people in devel-
oping countries are still expected to be far better off a century or two ahead than
now.15 In his worst case, the negative impacts – both economic and non-economic –
of global warming are equivalent to a 37% loss16 of income per head relative to what
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incomes would have been without any global warming. Nonetheless, people in de-
veloping countries are still expected to have average levels of wellbeingmore than 6
times their current incomes by 2100 and 20 times by 2200, when their incomes will
be two-thirds higher than incomes of people in the industrialised world today. So,
even in Stern’s worst case the higher incomes generated by harnessing energy from
fossil fuels far outweigh the costs imposed on them by the resultant global warm-
ing. In short, he wants to sacrifice the wellbeing of poor people today to benefit their
far better off descendants a century or two hence. This perverse result is the direct
consequence of Stern’s supposedly ‘ethical’ discount rate.

3 Stern’s discount rate

Usually we discount the future using themarket rate of return. There is a simple prac-
tical rationale for this. If £100 today could be invested safely to yield 5% it will be
worth £105 in a year’s time. So £105 in a year’s time is worth £100 today. There is
room for dispute about what the true rate of return actually is, not least givenmarket
interest rates at present.

Stern dismisses discounting at the market rate of return on three rather uncon-
vincinggrounds: that there areno long-termcapitalmarkets spanningcenturies ahead;
that capital markets are imperfect; and that themarket rate reflects irrational and un-
ethical views.

Insteadhederives a rational and ethical rate of discount basedon apaper by Ram-
say published in 1928. But Stern ignores Ramsay’s assumption that rational discount-
ing will drive the market rate of return to converge with the theoretical rate of dis-
count. As long as the two do diverge it is perfectly rational and ethical to take into
account the market rate of return.

Ramsay argues that to discount future ‘enjoyments’ in comparison with current
ones, just because they are the future (pure time preference) is irrational. On the
other hand, he accepts that it is rational to put a lower value on a marginal change
in our consumption the richer we are. Gaining or losing £100 matters less to us the
higher our incomes. He also assumes that ethically we should put the same value on
a change in consumption of other people, including future generations, as we would
if it accrued to ourselves in identical circumstances. So if incomes are expected to rise
(or fall) we should discount for that change.

Unfortunately, neither reason nor ethics can quantify by how much we should
discount to reflect the decline in utility of a change in income as incomes rise. Stern
adopts a value for this which implies that we should be prepared to sacrifice up to
10% of our current income to prevent a 10% decline in the level of income in future
– however high future incomes may be. This convenient arithmetic drives his recom-
mendation that this generation – billions of whom are poor – should make sacrifices
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to ensure that future generations who will be far richer even after the impact of cli-
mate change should be protected from that impact.

Stern’s conclusions follow logically fromhis rational, ethical, arithmetical and eco-
nomic assumptions. But other equally ethical assumptions are available! Unfortu-
nately, Stern seems to think he has amonopoly of ethics and denounces anyonewho
advocates using a higher/market rate. He asserts that they ‘simply do not care much
for?what happens in the future beyond the next few decades’. In fact, if you attach an
ethically high – that is, infinite – value on the continued existence of the human race
it does notmatter whether your discount rate is ethically low or not: this is the central
and valid kernel of Weitzman’s critique.

Most peoplewhowouldbewilling tomake sacrifices to ‘savehumanity’wouldnot
want to sacrifice a bean to make future generations even richer. Unfortunately, the
basic equation used by the Stern Review assumes that we should treat those richer
andpoorer thanourselves symmetrically. Thismakes thealgebra simple. However, ar-
guably, an asymmetric approach makes more ethical sense; in other words, we have
a positive obligation to compensate those poorer than ourselves for the impact of
global warming but no obligation to compensate those richer than ourselves. This is
difficult to capture in a convenient mathematical formula. But our ethics should not
be driven by algebraic convenience. There are other ethical systems that do not in-
volve maximising utility across time and generations. A well-established alternative
puts an obligation on each generation to pass on to its successors at least as much
‘societal capital’ as it inherited – above all, the accumulated learning coupled with
the institutions of democracy and themarket that will give our successors the oppor-
tunity to advance as we have done, at least materially. Moreover, using a discount
rate that differs from the market rate of return has serious implications which he ig-
nores. Given his claims to superior rationality, Stern should follow through the logical
implications of his analysis. He fails to do so. Most serious, it means that he does
not discount the true cost of investing in preventing global warming – which is the
opportunity cost of capital – at the same rate as he discounts the benefits of these
investments.17. If we invest £100 in reducing emissions, we hope to create a stream
of future benefits from reduced climate change – butwe do so at the expense of fore-
going the stream of future dividends that £100 could have earned. Both the future
benefits and the cost of dividends foregone should be discounted at the same rate.
The US government puts the return on capital foregone at 7%; the UK assumes it is
3.5%. To someone who discounts the future at 1.4% pa a stream of dividends of £7
pa is worth £500 – not £100. Likewise, a stream of dividends of £3.5 pa is worth £250.
By ignoring this, Stern potentially understates the cost of his programme by a factor
of between 21/2 and 5. He cannot have his cake and eat it. He cannot rationally use
his ‘ethical’ low rate to discount future benefits of cutting emissions but implicitly use
a market rate of interest to discount the cost of his programme. But that is what he
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does.

4 Was Stern ‘right for the wrong reasons’?

As mentioned above, Stern’s conclusions were criticized by some economists as too
high. Yet a loss of 5% or even 20% of GDP did not provide the apocalyptic scenario
that would mobilise public opinion. So Stern and his supporters have increasingly
fallen back on versions of the ‘precautionary principle’ – in particularWeitzman’s ‘Dis-
mal Theorem’. This argues that if there is a finite risk, however small, of an infinite loss
(like human extinction) then heroic efforts to prevent it are justified.

For greenhouse gases to unleash a catastrophe capable of destroying humankind
the ‘climate sensitivity’ would have to be very high. Climate sensitivity is the amount
by which the temperature would rise if atmospheric carbon dioxide doubled. In the
past the IPCC said its best estimate was 3◦C and somewhere in the range 1.5–4.5◦C
and recent estimates have been at or below the bottom of that range. Weitzman says
that figures like 10◦C or more would need to be possible to invoke his theorem.

The climate models on which Stern and others base their predictions incorpo-
rate values for climate sensitivity invariably in the conventional range and supposedly
based on the certain laws of physics. Stern says ‘The key conclusion, that the build-up
of greenhouse gases in the atmosphere will lead to several degrees of warming, rests
on the laws of physics and chemistry’.

To apply Weitzman’s theorem, these assertions and faith in climate models must
be discarded. Instead Weitzman relies on measurement based on empirical studies.
Such estimates vary and have a range of uncertainty. The variance of estimates of
climate sensitivity arises from natural variance in the climate system, poor model fit
and measurement errors.

The larger these sources of uncertainty, the higher the probabilities that will be
attributed to extreme values of climate sensitivity. Paradoxically, this means that the
less well climate models fit the facts and the less well the facts validate ‘the science’
themodels incorporate, the greater the probability that will be attributed to extreme
climate sensitivity. Common sense suggests this is not a solid basis for spending tril-
lions of pounds on mitigation policies. It would be better invested in efforts to bring
models and theory into line with the facts.

It should be remembered that climate sensitivity is not a random variable; it is
effectively a constant. It does not takeone value today andanother a fewyears hence.
If climate sensitivity has a high value then it must have had a high value in the past
and will have a high value in future.

Greenhouse gas concentrations are over half way to doubling since the industrial
revolution. If the true value of climate sensitivity is, asWeitzmanpostulates, over 10◦C
for a doubling of carbon dioxide, we might have expected at least a 5◦C rise in the
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world’s temperature by now. In fact, it has risen by barely 0.8◦C over the last couple
of centuries. That is only compatible with a climate sensitivity over 10◦C if man-made
warming has been obscured or offset by random or cyclical natural variations pro-
ducing a cooling effect. But those factors should abate in due course. In which case,
if the true value of the climate sensitivity is very high, that will manifest itself in rapid
temperature increases relatively soon. This would give the world an early warning
that strong measures are indeed needed in time to prevent further dramatic warm-
ing. But Weitzman’s theorem is only applicable if we cannot learn the true value of
climate sensitivity until it is too late. The most compelling evidence that climate sen-
sitivity cannot be at catastrophic levels is, as Professor Lindzen points out, the fact
that we are here. If the climate sensitivity is very high, the Earth’s climate would have
been so unstable over the last few billion years that life would at some point have
been extinguished.

So Weitzman’s theorem cannot be used to show Stern was right – even for the
wrong reasons.

5 In conclusion

The Stern Reviewwas a brilliant work of advocacy. It selected themethodology, facts
and even ethical principles that supported a preconceived conclusion. It pleased
those who were already convinced of the need for heroic measures to tackle global
warming. But it evoked criticism from some economists that it exaggerated the costs
of global warming and from some environmentalists that it presented no apocalyptic
vision.

As a result, Stern has subsequently modified or abandoned his initial methodol-
ogy; doubled his interest rate thus enormously reducing his original headline esti-
mates of the cost of inaction; tightened his emissions target thereby doubling the
cost of achieving it; adopted scarier visions of mass migration and conflict, which
scarcely featured in the original report; and invoked health risks unrelated to carbon
dioxideemissions. However, he continues to ignore thepossibility of alternativepath-
ways, higher emission targets, and greater reliance on adaptation. Changes on this
scale should give pause for thought – especially as they all serve to buttress his orig-
inal thesis or dramatise its message.

Moreover, Stern’s conclusions still require undue sacrifices from today’s poor to
make wealthier future generations richer still and sacrifices from the UK which may
prove futile if others do not emulate us.

It is time the government ceased to use the Stern Review to justify its climate
change policy. They should commission a new and genuinely independent review.

11



Notes

1. What is wrong with Stern? The failings of the Stern Review of the Economics of Climate
Change. Peter Lilley, GWPF Report 9, 2012.
2. IPCC, Climate Change 2007: Mitigation of Climate Change (Working Group III Contribu-
tion to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change).
Cambridge, UK: Cambridge University Press, 2007, p. 18.
3. Apart from a powerful pre-emptive critique on the basis of Stern’s draft documents, which
also challenged Stern’s use of the scientific evidence: The Stern Review: ADual Critique: The Sci-
ence RobertM. Carter, C. R. de Freitas, IndurM. Goklany, DavidHolland and Richard S. Lindzen;
Economic Aspects Ian Byatt, Ian Castles, Indur M. Goklany, David Henderson, Nigel Lawson,
Ross McKitrick, Julian Morris, Alan Peacock, Colin Robinson and Robert Skidelsky. World Eco-
nomics Oct-Dec 2006.
4. Stern Review, p. xv.
5. Thewords ‘at least’ are also contentious. Thebodyof the report shows that a 5% loss ofGDP
averaged over time is the mean for his base line case, not a minimum. The 95% probability
range for this case is between an averaged loss of just 0.6% and 12.3% of GDP. Stern Review
Table 6.1, p. 186.
6. Even the government does so. For example, the DECC Impact Assessment of the Climate
Change Act quotes Stern as concluding that the cost of climate change if we do nothing ‘is
estimated at 5% to 20% of global GDP now and forever’, omitting the words ‘equivalent to’.
7. Stern Review Box 6.3, pp. 183–5.
8. Stern Review Figure 6.5c, p. 178
9. Stern has refused to debate face to face with prominent critics like Professor Tol, Professor
Mendelsohn and Lord Lawson, and has never responded toWhat isWrongWith Stern?, except
via Bob Ward.
10. In the report (p.10) he said ‘The key conclusion, that the build-up of greenhouse gases
in the atmosphere will lead to several degrees of warming, rests on the laws of physics and
chemistry.’
11. ‘. . .with the benefit of hindsight, my inclination would be. . .a higher eta. . . there is a case
for raising eta, although it remains true that many would see the implications of eta = 2 for
intragenerational distribution as very egalitarian.’ Stern, The economics of climate change,
Ely Lecture, American Economic Review: Papers & Proceedings, 2008.
12. What is wrong with Stern? Op cit, p. 58.
13. Stern N. ‘Time for a green revolution’, New Scientist, 21 Jan 2009.
14. Why are weWaiting?, Nicholas Stern, MIT Press, 2015
15. What is Wrong with Stern? Op cit, Table 1, p. 23
16. Stern’s estimate of the loss of well-being caused by climate change includes non-
economic factors like environmental degradation and loss of bio-diversity which are not in-
cluded in GDP.
17. Robert Mendelsohn ‘A critique of the Stern Report’, Regulation, Winter 2006/7.

12



Part II

Research in climate economics since
the Stern Review

Richard Tol

13



About the author

Richard Tol is Professor of Economics at the University of Sussex and at the Vrije Uni-
versiteit, Amsterdam. He is one of the world’s foremost experts on the economics of
climate change. He is a member of the GWPF’s Academic Advisory Council.

14



1 Introduction: the Stern Review

The Stern Review of the Economics of Climate Change1 was written by a team of civil
servants at HM Treasury, led by Sir Nicholas H. Stern. Few if any of the teammembers
had a prior publication record in climate economics. The Stern Review was launched
to worldwide publicity by Prime Minister Tony Blair and Chancellor of the Exchequer
GordonBrown inNovember 2006. Headlines focussedonStern’s estimates of thewel-
fare impacts of anthropogenic climate change, which were high compared to previ-
ous studies and subsequentones.2,3 Thedifference is by and largeexplainedbyStern’s
choice of discount rate, which was not only unconventionally low but also at odds
with HM Treasury guidelines4 for which he was responsible as head of the Govern-
ment Economic Service. The discount rate used by Stern, a former Chief Economist at
the World Bank, also sharply deviates from the then practice at that institution.5 The
Stern Review was formally published some six months later,6 amended to include a
sensitivity analysis for the discount rate.7 The Stern Review not only put the impacts
of anthropogenic climate changehigher thanpriorwork, it also presented costs of cli-
mate policy that are lower than earlier estimates.8 Perhaps incongruently, the Stern
Review concluded that the previously established long-term targets of the UK gov-
ernment and the European Commission needed no adjustment.

In June 2007, Sir Nicholas was appointed the I.G. Patel Professor of Economics and
Government at the London School of Economics and Political Science, where in May
2008 he founded the Grantham Research Institute on Climate Change and the En-
vironment, primarily funded by a charitable donation by the Grantham Foundation
for the Protection of the Environment, and in September 2008 the Centre for Climate
Change Economics and Policy (CCCEP), a joint centre with the University of Leeds,
primarily funded by the Economic and Social Research Council.

In February 2016, Professor Stern, nowBaronSternof Brentford, publishedapaper
inNature,9 calling integrated assessmentmodels ‘grosslymisleading’, in that they ‘un-
derestimate seriously both the potential impacts of dangerous climate change and
thewider benefits of a transition to low-carbon growth’ while ‘estimate[s of ] the costs
of climate-change mitigation [. . . ] also suffer [. . . ] frommajor shortcomings’.

Stern is certainly not the only economist who has serious misgivings about the
state of climate economics. Professor Robert Pindyck of the Massachusetts Institute
of Technology is another vocal critic.10,11 But whereas Pindyck’s research had mostly
focussed onmethods of dynamic optimization under uncertainty, including applica-
tions to issues in energy and environment, in 2016 Stern had led one of the world’s
most well-endowed research programmes in climate economics for seven years – to-
tal funding for Stern’s research centre exceeds £31 million. Where Pindyck is an out-
sider from a cognate subdiscipline looking in, Stern is an insider. Indeed, the 2016
Stern critique of the economics of anthropogenic climate change applies very much
to the 2006 Stern Review.
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2 Stern since the Stern Review

This begs the question what did Stern do between 2007 and 2016 with the many
millions in research funding he acquired? Why does he complain about the state of
research rather than brag about how he reshaped the field? I cannot answer the sec-
ond question, although I note that the CCCEP appears to have inflated its research
output.12 I can have a look at the first question.

Note that the Grantham Institute aims ‘to create aworld-leading centre for policy-
relevant research and training on climate change and the environment, bringing to-
gether international expertise on economics, finance, geography, the environment,
international development and political economy.’ In other words, its remit is much
broader than research in economics. Nonetheless, as an economist working at a top
researchuniversity, onewould reasonably expect Stern to lead ineconomics research.
Has he?

The Stern Review has certainly been visible. According to Scopus, it has been
cited 6780 times (as at September 21, 2016). Of these, 1434 citations are in the eco-
nomics literature, including prominent critiques13 and papers that reach opposite
conclusions.14,15 Nick Stern has not rested on his laurels. He has published 30 papers
since 2006, including eleven that are citedmore than 10 times16–24 and one cited 322
times.25

However, querying Scopus for ‘London School of Economics’, ‘climate’ and ‘eco-
nomics’ returns only 89 papers published since 2006, and only 68 excluding Stern
himself. Among the fivemost-cited,26–30 two27,30 are unrelated to Stern’s research cen-
tre. Onepaper fromStern’s centrewaspublished in a top journal,31 aswas another LSE
paper unrelated to Stern.32 Seven papers were published in top field journals.28, 33–38

For such a large, well-endowed centre, that is a meagre harvest for ten years of re-
search – and arguably none of these papers presents a breakthrough in howwe view
the economics of anthropogenic climate change; Stern’smost-cited paper25 is a sum-
mary of the Stern Review.6

3 Climate economics since the Stern Review

That said, things have changed in the subdiscipline of climate economics since the
publication of the Stern Review. An immediate impactwas that the debate on climate
policywas reinvigorated. ProfessorMartin L.WeitzmanofHarvardUniversitydeclared
that Sternwas ‘right for thewrong reasons’.39 Weitzman argued that Stern’s argument
for a low discount rate was flawed, but that Stern’s justification of stringent climate
policy can be revived via considerations related to deep uncertainty.13, 40–44 Weitz-
man’s striking result comes apart if his analysis is generalized to include mitigation
policy36 or the feedbacks of anthropogenic climate change on economic growth,45
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or if his constant relative risk aversion is replaced by more realistic hyperbolic abso-
lute risk aversion.36 Furthermore, project evaluationmethods that are robust to large
uncertainties do not recommend policies that are very different from cost–benefit
analysis.46

Shortly after the Stern Review, another prominent economist, Professor Hans-
Werner Sinnof the LudwigMaximilianUniversity ofMunich, publishedhis GreenPara-
dox,15 now cited 188 times. Sinn argues that attempts to reduce greenhouse gas
emissions will increase emissions, as producers of fossil fuels are incentivized to ex-
haust their resources faster. Sinn’s intervention led to a renewed interest by resource
economists in anthropogenic climate change, and a series of papers that push the
mathematical sophistication of climate policy analyses.47–76 It also led to a newpolicy
proposal: those concerned about anthropogenic climate change should buy up fossil
fuel reserves.77

Bard Harstad recently published another potentially seminal paper.78 Economists
were quick to point out that greenhouse gas emission reduction is a public good.79–84

The attractions of free-riding thus make international cooperation hard to achieve.
Battagline and Harstad, however, point out that in a game of permanent and tran-
sient emission reductions, global cooperation is stable if the duration of treaties is
negotiable but the domestic instrument mix is not.

While the Harstad paper is too fresh to assess its impact, another recent paper 85

has already left its mark, having been cited 39 times in its first two years. Golosov
et al. build a relatively complex and complete model that can nonetheless be solved
to yield an analytical solution to the social cost of carbon. While unrealistic, Golosov’s
workdoesprovidenew insights into thekeydriversof our concerns for anthropogenic
climate change, and inspired a new line of research in climate economics,88–97 bring-
ing renewed analytical rigour to the estimates of the social cost of carbon, the suffi-
cient statistic for expressing concerns about anthropogenic climate change.98 These
new studies largely bypassed Stern and his team.

There was further change afoot. Unable to get a climate bill through Congress,
the Obama administration stretched the Clean Air Act to amend energy efficiency
and other technical standards. According to Executive Order 12866, this requires a
regulatory cost–benefit analysis and hence an official price of carbon. This has led
to an explosion of learned papers on what that price should be.99 Although the US
government did take advice from non-US academics – a rarity – Stern’s teamwas not
represented.100–103

Professor Michael Greenstone of the University of Chicago spearheaded an em-
pirical revolution in environmental economics.104–107 Economics generally has seen
a shift from theory to empirics, with new data sources becoming available and new
econometric techniques being developed. Somewhat belatedly, environmental eco-
nomics followed, with Greenstone not only introducing a new approach but also
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opening up the top journals to research on the impacts of the environment and en-
vironmental policy on economic indicators. A number of other – often younger –
economists were inspired by this, and published a series of empirical papers on the
impacts of anthropogenic climate change108–130 and climate policy31,131–145 Again, the
involvement of Stern’s research team was minimal, particularly for the impact of an-
thropogenic climate change.

In summary, the economic study of climate change and climate policy has been
transformed since 2006. Integrated assessment models have reached new levels of
analytical sophistication, and a solid body of empirical research has emerged. How-
ever, the major changes in this field cannot be traced back to the publication of the
Stern Review and the subsequent, substantial research grants to Stern. Although
some new developments can be seen as a response to the Stern Review, the major-
ity is independent of Stern’s work. Stern’s team have been followers in some of the
changes in the profession, and leaders in none. In research terms, therefore, the Stern
Review has a disappointing legacy.
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