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Hi! I’m George, a third-year economist at St John’s 
College Cambridge, the President of the Marshall 
society, and editor of this 2021 edition of the Dismal 

Scientist.

The Dismal Scientist is one of the best projects the society 
runs. It shows off what our committee, contributors, and 
members are thinking about to the rest of the world. 
Published on our new website, we hope this edition is read 
by as many people as possible. In this edition, we hope 
that there is something for everyone, whether you are 
an undergraduate, still at school, or are just interested in 
economics.

We are publishing this magazine before the start of 
Michaelmas term 2021. I am very excited about our 
plans for the upcoming term. We have prepared a range 
of speakers events, social events, and activities for our 
members and we will be publishing our termcard soon. Stay 
in touch by following us on our social media and registering 
for our newsletter. I thank the previous editor, Patrick 
O’Keefe, for his advice and support throughout the process 
of producing this magazine. Additionally, going forward, I 
wish the best of luck to the new magazine team, Anya Gupta 
and Louis Young.

George Baxendale

President  

Cover photo is titled  “Crossing in Times” and de-
picts a lady crossing the road in Manhattan during 
the pandemic. 
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THE FORK IN THE ROAD

The phrase ‘unprecedented times’ is 
one that has become very familiar 
over the last year. It is often used 

by the Government in news briefings to 
excuse poor policy decisions and firms to 
justify cuts and lay-offs. Nevertheless, it 
emphasises the impact that unexpected 
situations can have: the scale of this crisis 
was unimaginable a year ago, and the 
worst is likely still to come. Tragically, 
2.32 million people have lost their lives 
to COVID-19, with many more predicted 
to do so, and the global economy has 
experienced disruptions to both the 
supply and demand sides as never seen 
before. UK Government borrowing since 
April has reached £214.9bn in an attempt 
to combat the negative consequences 

of the lockdowns, £169.1bn more than 
the previous year. If only we could have 
predicted this, surely we would have 
been able to implement measures to 
significantly reduce the consequences and 
prevent such a devastating situation?

You would think the answer to this question 
would be a resounding ‘yes’, yet we have 
received warnings about climate change 
for decades which have persistently been 
dismissed by governments and the general 
public alike. The influence on behaviour 
of hyperbolic discounting, meaning that 
people tend to place more weight on 
current situations than the future, has 
strongly induced climate inaction, with 
consumers and firms discounting the 

India Gate war memorial in New Delhi before Covid (above) and after Covid (below) Source: CNBC

by Holly Duke

future and choosing to continue to pollute 
for the short-term gains. However, action 
cannot be delayed anymore, because the 
climate crisis is happening now. According 
to the WHO, climate change is already 
estimated to be the cause of death of over 
150,000 people annually, with those living 
in developing countries more likely to be 
affected. Significant temperature changes 
and weather-related natural disasters, 
which have tripled since the 1960s, not only 
directly lead to deaths, but also impact food 
production and the spreading of disease. 
This figure is estimated to increase to 
around 250,000 additional deaths per year 
by 2030 - it is therefore a very real, and 
urgent crisis. 

The economic uncertainty and health 
crisis created by the COVID-19 pandemic 
has slowed down climate action, with 
almost all governments’ scarce time and 
resources being used to combat the virus 
and its impacts. Before the pandemic hit, 
discussion around climate change was 
beginning to gain momentum, partly due to 
the wide-reaching influence of figures such 
as David Attenborough (whose popularity is 
reflected in his world record for the fastest 
time to receive 1 million followers on 
Instagram) and Greta Thunberg. Planned 
climate conventions, such as the COP26 
UN climate change conference, have been 
postponed, and progress towards meeting 
climate goals has significantly slowed. 

At first, the impact on climate change of the 
global response to COVID-19 was looking 
overwhelmingly positive. During the 
spring of 2020, when most countries were 
beginning to enter national lockdowns, 
emissions fell significantly. Industrial 
emissions in China fell by around 18% 
between February and March, amounting to 
around 250 million tonnes, and during the 

lockdown peak, global emissions of carbon 
dioxide fell by 17% - around 17 million 
tonnes every day. In Europe, it is estimated 
that this reduced pollution will have led 
to at least 11,000 fewer fatalities from air 
pollution, and in the UK, 2 million people 
with respiratory conditions experienced 
reduced symptoms. 

The effect of reduced pollution levels was 
extremely visible. Before and after photos 
of landmarks once hidden behind clouds 
of smog were shared all over the internet, 
hailed as a sign of hope for the planet. It was 
as if the clear waters of Venice and picture-
perfect view of Mount Everest signalled the 
Earth breathing a sigh of relief. 

It wouldn’t come as a surprise to many to 
say that the monotony of life in lockdown 
has resulted in the onset of boredom. The 
rise of TikTok has attracted the attention 
of advertisers, and viewers’ consumption 
is strongly influenced by trends and 
influencers. Research has shown that 
boredom makes consumers more 
susceptible to stimuli, looking to increase 
their utility through online purchases, 
even if only momentarily. Advertisers, as 
well as Instagram with their new shopping 
facilities, have aimed to take advantage of 
this. This appears to have been successful: 
10 years’ worth of growth in e-commerce 
deliveries occurred in just 8 weeks during 
lockdown, and, in total, over 2.2. billion 
letters and parcels were delivered by Royal 
Mail last year. 

Three quarters of the UK population now do 
their grocery shopping online, a trend which 
has been exacerbated by the pandemic, 
and these levels are likely to be sustained 
as consumers’ consumption habits change- 
it takes 66 days to form a habit (and the 
pandemic has been going on much longer 
than that…). Many retailers will be forced 
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to adapt to the increased demand, further 
facilitating the ease of online shopping, or 
face financial difficulty. Numerous well-
known retailers have suffered, including 
Debenhams and the Arcadia Group (which 
owns brands such as Topshop and Miss 
Selfridge) collapsing into administration. 
Unfortunately, the rise of online shopping 
generates increased packaging waste and 
high carbon emissions, particularly with 
next day delivery, partly offsetting the fall in 
industrial emissions. Measures to limit the 
spread of the virus has also generated more 
waste, with some shops banning reusable 
plastic bags and refusing to accept returned 
items. In some cities and states in America, 
recycling programs have been suspended 
completely. The increase in PPE, as well as 
cleaning equipment, has also resulted in 
considerable amounts of waste, and much 
of this is unlikely to be biodegradable. 

One welcome change of the lockdown 
measures is that commutes are no longer 
a reality for many workers. According to 
the ONS, 28% of adults began working from 
home full time during the lockdown period, 
and many continued to do so as restrictions 
were eased. Remote working has saved 
commuters’ valuable time and money, with 
UK citizens estimated to have saved £267 
million on fuel from May to June. In the US, 
despite not having a national lockdown, car 
use decreased by around 40%, and overall 
road traffic fell by more than 70%. 

This new reality has increased demand 
for online platforms, such as Zoom, to 
facilitate social and business interactions. 
Although the novelty of Zoom calls has 
certainly worn off, the ease of gathering 
people together from all over the world 
has led to the substitution of business trips 
for digital conferences, a change likely to 
be sustained. Why fly half way across the 

world for a conference, when you could 
attend from the comfort of your own home? 

The airline industry has already been 
heavily impacted by travel restrictions 
implemented by governments, most 
recently in an attempt to limit the spread 
of new variants, and overall estimated 
emissions are forecast to have been around 
40% lower than 2019 levels. Begging for 
lifted restrictions and government aid, 
the airline industry is clearly suffering, 
although the longer-term effects are yet to 
be determined. Countries are at different 
points in their vaccination programs, and 
travel restrictions have the potential to be 
in place for a long time. It is conceivable 
that new strains of the virus will be resistant 
to the vaccine, and governments may be 
unwilling to freely allow entry to citizens 
of countries with slower vaccination 
programmes. 

Structural changes in the energy industry 
are likely to be seen due to this fall in 
demand for oil and gas. Clean and renewable 
energy substitutes have become relatively 
more expensive, suggesting a short-term 
reduction in demand, yet investors are 
beginning to realise that the reliability of 
renewable energies is preferable to the 
volatility of oil and gas. Additionally, the 
fossil fuel industry is already subsidised 
by governments, with the US government’s 
direct subsidies amounting to around $20bn 
per year. While prices and demand are low, 
it would make sense for these subsidies to 
be dramatically reduced, subjecting this 
industry to the free market and making 
more money available for longer-term 
green energy investment. However, the 
political implications of doing so would be 
incredibly damaging, and governments, 
with the potential for re-election hanging 
in the balance, are unlikely to risk it. 

This is not to say that all governments have 
abandoned their environmental targets. 
A third  of Germany’s  COVID-recovery 
stimulus investment programme will 
be spent to cut emissions, amounting to 
approximately 45bn Euros. Not only will 
this spending help to boost them out of a 
recession, but will also contribute to the 
generation of a competitive advantage for 
Germany in these industries, hopefully 
avoiding the issue of stagnation which 
plagued so many European countries 
after the financial crisis related stimulus 
packages. As well as subsidising the electric 
car industry, Germany has also taken 
a considerably longer-term approach, 
choosing to invest around 9bn Euros on 
hydrogen as a source of energy. This is 
unusual for stimulus spending, which tends 
to be implemented with the short-term in 
mind, but the longer-term impacts of this 
could be lucrative, particularly as the EU and 
Germany have plans to implement policies 
to ensure stable hydrogen production, 
which will further attract considerable 
levels of investment. 

So, how desperate are we to return to life 
as we knew it? Or is this ‘new normal’ going 
to be embraced around the world? Both 
firms and consumers are keen to see the 
economy functioning again, and sadly, 
growing pollution levels have meant the 
clear waters and skies of the lockdown days 
are no more. In a survey of 49 British towns 
and cities, 80% had contamination levels the 
same or worse than before the pandemic, 
and according to the UN, the impact of 
lockdown will only have led to around a 
0.01C difference by 2030, and the fall in 
CO2 growth is within the natural variability 
that occurs each year. Overall, carbon 
emissions fell by 2.4bn tonnes, but to meet 
the Paris Climate Agreement, this needs 

to happen every year for the next decade.
It is therefore vital that governments use 
this situation as an opportunity to reshape 
the future towards sustainability. Stimulus 
packages should follow in the footsteps of 
Germany, investing in green industries with 
strong economic potential to create jobs 
and innovation. Leaders around the world 
need to work together to avoid the global 
warming disaster, especially in this time of 
great change. The appointment of the new 
US president has brought America back 
into the Paris Agreement, and Biden is keen 
to be at the forefront of climate innovation, 
starting his presidency with an ambitious 
climate plan and willingness to cooperate 
with other countries. Additionally, Johnson, 
opening the Climate Ambition Summit 
in December, laid out the UK’s plans to 
achieve carbon neutrality, including the 
banning of internal combustion engines 
by 2030, and signalled the importance of 
global collaboration to achieve these goals. 

This is not a fork in the road, requiring a 
choice between the COVID crisis today and 
the climate crisis in the future. Now is the 
perfect time to reboot the economy, tackling 
both COVID-19 and climate change together 
through job creation and investment in 
sustainable industries, to ensure a cleaner, 
greener future. 

View of Jakarta before Covid (above) and after Covid (below) Source: CNBC
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WHICH RISHI WILL WE 
GET?

You may be aware that we are in a 
bit of a situation. We have recently 
come out of the deepest recession 

in our nation’s history since the Great Frost 
of 1709, and while we are set to avoid a 
double-dip recession, we are now faced 
with the biggest challenge in over half a 
century. The UK government has racked 
up an estimated £400 billion deficit this 
financial year, and our national debt is 
at a historic level of 100% of GDP. The 
vaccine rollout has been a success so far, 
and the Treasury will now set their sights 
towards the economic recovery. There are 
essentially two directions to go: to spend 
or to save. Before we decide which is the 
better route, it is worth looking across the 
pond at the newly elected Biden team’s 
plans for economic recovery.

President Biden and Janet Yellen, his 
Treasury Secretary, have been advocating 
a $1.9 trillion fiscal stimulus package. This 
would come on top of a $2.4 trillion stimulus 
signed into law last March and a $900 billion 
relief package that passed in December. To 
put things into perspective, the UK has spent 
around 6% of GDP on fiscal support solely 
for Covid. This is comparable to Italy at 7% 
and Germany at 9%. By contrast, the USA 
has already spent 15% of GDP, and Biden’s 

plan would increase this to a whopping 
24% of GDP. Moody’s Analytics forecasts 
that US GDP growth will be around 8% in 
2021 if Biden’s bill passes in March, almost 
double the growth that would be expected 
without any additional stimulus. There are 
very influential economists on both sides 
of the debate. Paul Krugman, winner of the 
2008 Nobel Prize in Economics, is an avid 
supporter of the plan. He argues that the 
traditional Phillips curve is not working, 
meaning the traditional link between low 
unemployment and high inflation seems 
to have broken down. This means it’s safer 
to go too big than to go too small, as it’s 
unlikely to cause overly high inflation. On 
the other hand, Olivier Blanchard, former 
Chief Economist of the IMF, disagrees. He 
has estimated the US output gap to be $900 
billion and estimates the mean government 
spending multiplier effect to be 1.2. This 
means Biden’s plan will far surpass what 
is necessary and will lead to significant 
overheating of the economy.

Rishi Sunak, Chancellor of the Exchequer, 
plans to go in the other direction. He has 
clearly signalled that he intends to begin 
reducing the deficit and bring Britain’s 
public finances back to a “more sustainable 
footing” sooner rather than later.

by Rohan Gupta
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He told some of his Conservative colleagues 
that he wants to make fiscal discipline a 
“dividing line” with the Labour Party at the 
next election in 2024. In recent weeks, the 
media has been rife with rumours of the 
Treasury looking at all sorts of potential 
tax rises including “stealth tax raids” on 
income tax, increases to capital gains tax 
or corporation tax or higher fuel duty. As I 
will now explain, I believe this is a move in 
the wrong direction and that there should 
be no deficit reduction programme in the 
near future.

Our national debt has crossed 100% of GDP 
for the first time since 1960. This may sound 
like a shocking figure to you, but you may be 
even more shocked to find out that despite 
this level of borrowing, the annual cost of 
servicing the debt is actually lower than it 
was before the pandemic hit. Debt interest 

repayments have actually fallen from 3.5% 
of GDP before Covid to 1.7% of GDP now, 
the lowest it has been in over 70 years! 
One reason for this is the historically low 
interest rate of 0.1% which has lowered the 
market interest rates and reduced the cost 
of borrowing. Another, far more significant, 
reason is the huge scale of the Bank of 
England’s Quantitative Easing programme. 
In the last three quarters of 2020, the 
Bank of England purchased £300 billion 
worth of government bonds, which seems 
rather close to the £302 billion increase in 
the public sector net debt over that same 
time period. They have already decided to 
do a further £150 billion of Quantitative 
Easing, which will happen over 2021. The 
government pays much less interest on 
bonds owned by the Bank of England than 
other investors, significantly reducing the 
cost of borrowing. Additionally, in April 

Public Sector Net Debt as a Percentage of GDP (Office for National Statistics)

last year the Bank of England agreed to 
a Treasury demand to directly finance 
the state’s spending needs via monetary 
financing using the “Ways and Means 
facility” if necessary. This is a big taboo in 
the world of central banking, as monetary 
financing is what caused the hyperinflation 
we’ve all heard about in Zimbabwe and 
the Weimar Republic. Ultimately, the 
government did not have to resort to this 
as it was able to borrow all the money 
it needed without the cost of borrowing 
rising. This shows, however, that the Bank 
of England is committed to helping the 
government spend money by minimising 
the cost of borrowing.

After the cost of borrowing, the biggest fear 
economists have about a large scale stimulus 
programme is high inflation and the risk 
of going back into a 1970s-style stagflation 
situation. This required very harsh 
contractionary policies, both monetary 
and fiscal, and the iron will of Margaret 
Thatcher to sort out. Historically, inflation 
has been the biggest fear of economists 
and leaders alike. President Nixon in 1971 
announced a freeze on all prices and wages 
in America for 3 months. Ronald Reagan 
in 1978 described inflation as being as 
“violent as a mugger” and “deadly as a hit 
man”. Currently though, inflation seems 
like an issue of the past. In recent decades, 
the UK has been struggling with lacklustre 

inflation that’s unable to meet our 2% target 
despite a decade of near zero interest rates 
and the printing of hundreds of billions 
of pounds via quantitative easing. In 4 
of the last 20 years, inflation hasn’t even 
managed to meet the 1% lower limit of 
the inflation target and it is currently only 
0.7%. This seems set to continue with the 
OBR forecasting lower than 2% inflation for 
at least the next three years.

Somewhat heretically in today’s economic 
environment, I would argue that higher 
inflation isn’t a major issue, as long as it 
is stable. The 2% inflation target that the 
Bank of England reveres is nothing but 
an arbitrary number which was chosen 
because it’s low, but not low enough that 
targeting it is likely to cause an unwelcome 
bout of deflation. High inflation helps the 
government by eroding away at the real 
value of the debt it holds. In fact, the main 
reason the national debt fell so rapidly from 
over 230% of GDP in 1947 down to just 50% 
of GDP in 1973 was a combination of high 
economic growth with an average of 3.5% 
GDP growth per year combined with a high 
average inflation rate of 5% per year. By 
contrast, the austerity policies of the 2010s 
did succeed at reducing the deficit from 10% 
to 2% of GDP, but the national debt actually 
rose from 63% to 81% of GDP which clearly 
highlights the failure of austerity as a debt 
reducing measure. If the last decade has 
been one big economic experiment, the 
results are in and the conclusion should be 
to never repeat it again.

Therefore, perhaps the 2% inflation target 
should be raised. This would allow the 
Treasury to embark on a fiscal stimulus 
programme without worrying that the Bank 
of England will be forced to raise interest 
rates, which would limit the effectiveness 
of the spending and, even worse, raise the 
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cost of the debt burden. Furthemore, this 
would reduce the constraining effect of the 
liquidity trap as increasing the inflation 
target will increase the expected inflation 
rate. For any given nominal interest rate, 
this will give a lower real interest rate, 
giving the Bank of England the ability to 
utilise more expansionary monetary policy 
than it currently has the ability to. While it 
is true that the Monetary Policy Committee 
is independent, the Bank of England’s remit 
is still designated by the Chancellor of the 
Exchequer and he can unilaterally alter the 
inflation target. Rishi Sunak has suggested 
that the reason he is worried about 
borrowing too much is that he doesn’t have 
a “perfect crystal ball” about how interest 
rates will change. If he were to raise the 
inflationary target, or at least provide the 
Bank of England more flexibility so that 
they don’t enact contractionary monetary 
policy in the near future, he wouldn’t need 
to be so worried. This would not be without 
precedent. 6 months ago, the US Federal 
Reserve abandoned its traditional inflation 
targeting and adopted “average inflation 
targeting” which means that in the long 
run, the inflation rate in America has to 
average out to 2%. This was done because 
their inflation rate has been below 2% for 
most of the last 12 years, so now the Federal 
Reserve has the flexibility to allow inflation 
to rise above 2% without having to use 
contractionary policies to bring it down.

The next question would be, if this fiscal 
stimulus were approved in the UK, what 
should it be spent on? I find Biden’s plans to 
give each American a $1400 stimulus check 
wasteful. It’s not enough support for those 
on low incomes or who have lost their jobs, 
while it’s unnecessary for workers who 
are still employed and earning the same 
as before the pandemic. I would instead 
renew focus on the “productivity puzzle” 

facing the UK economy. Within the G7, 
the UK has had the second lowest rate of 
productivity growth over the last decade, 
the lowest amount of investment and the 
second lowest amount spent on research 
and development as a percentage of GDP. 
While correlation doesn’t necessarily imply 
causation, I would be very surprised if 
these all just happened by unfortunate 
coincidence. We also have a long term 
commitment to achieve net zero carbon 
emissions by 2050. PwC has estimated that 
to deliver on this promise will require £400 
billion of investment in the next decade. 
Here we have a perfect opportunity to 
kill three birds with one stone. Borrow 
money while it’s still the cheapest it’s ever 
been and invest it. Invest in research and 
development. This will increase the rate of 
technological progress helping to increase 
productivity, incentivise firms to invest 
in capital and help make our ambitious 
climate goals more attainable. In 1996, Tony 
Blair famously said his three main priorities 
in government would be “education, 
education and education”. Perhaps it would 
be a good idea for the Johnson government 
to make its motto “investment, investment 
and investment”.

It may be worth mentioning that the IMF, 
the World Bank and the OECD are urging 
countries to spend their way out, and not 
to worry about their public finances. You 
may question why we should listen to these 
organisations when merely 10 years ago 
they were cheering on austerity policies as 
a way to recover from the Great Recession, 
before realising far too late that perhaps 
that was bad advice. The difference is 
that the IMF and World Bank have always 
subscribed to the Washington Consensus of 
free market policies including privatisation 
and spending cuts. However, when even 
the IMF, the bastion of free market 

policies, advocates a Keynesian response 
for the recovery of this recession, even the 
staunchest fiscal conservative should be 
reconsidering their view. It is also probably 
unfair to blame economic institutions for 
making an incorrect economic prediction. 
After all, I am writing in a magazine called 
“The Dismal Scientist”.

Perhaps there are two versions of Rishi 
Sunak. The first is the energetic, innovative 
Chancellor we’ve all seen on our TV 
screens for the last year who is willing to 
borrow and spend when it’s what is best for 
the country. The one who announced an 
unprecedented scheme to pay the wages of 
millions of workers across the country. The 
one who effectively handed the NHS a blank 
cheque to cope with the pandemic. The one 
who subsidised meals by 50% in an effort 
to save our dying hospitality industry. The 
second is the ideological politician which 
The Economist implied is a reincarnation 
of Thatcher. A dry Tory with a penchant 
for balancing the budget. Sir Keir Starmer, 
leader of the Labour Party, agreed when 
he said that the government interventions 
spearheaded by Mr Sunak were a matter 
of “necessity, not values” and that Sunak’s 
instinct is “how quickly can I extricate 
myself from this”.

We are in the toughest economic situation 
in decades. Any number of incorrect moves 
has the capacity to cripple the economy. 
In a time like this, we need a pragmatist 
who is above petty ideological disputes. 
Someone who will put the needs of the 
country before the party. Someone who will 
not return us to the austerity of the 2010s, 
but instead allow himself to be influenced 
by the Biden-esque policies of large fiscal 
stimulus, with innovative policies to 
mitigate the inflationary risk. Mr Sunak 
is in a uniquely advantageous position to 

announce a big fiscal stimulus. YouGov 
opinion polls show that he’s consistently 
been the most popular British politician 
since he became chancellor, and even more 
impressively he’s the most popular amongst 
every age group and gender. He’s earned a 
lot of goodwill from both the public and 
the media and therefore has the political 
capital to try to pull off something that few 
other Conservative politicians would ever 
dare.

The measures in the March Budget, which 
will have been announced by the time this 
article goes to print, are likely to focus on 
continued emergency support due to the 
ongoing lockdown such as a short extension 
to the furlough scheme. We will likely 
only see the true Mr Sunak in his second 
November Budget when he will be in the 
unenviable position of choosing how to 
shape the British economic recovery. Let’s 
hope we get the first Rishi, not the second.

HM Treasury
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THE HEROES AND THE 
BORES OF ECONOMICS

Economics is, of course, a difficult 
thing to define in its entirety. Perhaps 
this is to do with how it has changed 

over the course of its existence. Part of the 
problem lies in Jacob Viner’s frustrating, 
amusing sentiment of “economics is what 
economists do”: frankly, an unhelpful and 
unilluminating thought. It would surely 
help to have something we can all agree on; 
to say, in unison, where the boundary lies, 
for to find a unifying expression of what 
economics is supposed to do should be an 
excellent way of reining in the boundless 
trivialities in which economists indulge. 
Economics is not a beautiful field, certainly, 
but it is an especially practical one in our 
material age. If the orthodoxy doesn’t know 
what problems it is trying to solve and why 
it is trying to solve them, all it is doing is 
intellectual fiddling.

From the observation of undergraduate 
study at Cambridge, it is notable the extent 
to which closed-form, mathematical ideas 
predominate. I don’t think this is exclusive to 
this university, either. Important economic 
papers tend to include models, usually 
mathematical. Closed-form expressions of 
complex reality – ones which take inputs and 

by Louis Young

From top to bottom: economists Milton Friedman, 
John Maynard Keynes, and John Hicks. On the right, 
the father of modern economics, Adam Smith.

produce an output – may be useful for the 
purposes of analysis and testing in a purely 
scientific environment, but an economy is 
far from scientifically observable entity. Is 
it wise to wrap such a complex reality as an 
economic environment into a model with 
a few inputs and a few outputs? It seems 
dubious that it can ever work with the same 
intellectual rigour that the natural sciences 
enjoy, and that economics covets.

Doubtless, models need not account for 
every possibility, but when laws such as 
those implied in models are as incomplete 
as they frequently are, you can only expect 
economic hypotheses to hold while their 
assumptions, explicit or implicit, also hold 
true. Famously, the stable Phillips curve, 
which at the time seemed remarkably 
predictive, utterly broke down 15 years 
after its proposition during the stagflation 
of the 1970s. A science whose propositions 
can last only 15 years is no science at all.

It hasn’t always been like this, either; the text 
which more than anything else founded the 
field of economics, Adam Smith’s magnum 
opus The Wealth of Nations, still carries 
remarkable strength today because it paints 
in broad strokes about the nature of value, 
of individual and social behaviour and the 
virtues of capital accumulation. Keynes’ 
General Theory, too, has remained relevant 
(and adaptable) by virtue of its delivery 
via prose, instead of mathematics. Hicks’ 
bastardised mathematical implementation 
of Keynesian ideas leaves out a great deal of 
nuance from Keynes’ work, and suffers in 
its relevance as a result.

In general, it can be said that the fixation 
on mechanical economics is a direct 
descendant of the Keynesian short-
run revolution. Analysis of short-run 
fluctuations and policy (at least in the realm 
of macroeconomics) are so à la mode, and 

have been for so long, that Classical long-
run thinking, of improvement and progress 
and the welfare of the citizenry, have 
been neglected, much to the detriment of 
political thought. Economists should be 
the ones investigating the changes which 
need to be made in order to create better 
and more prosperous societies across the 
world; a pedantic and inward obsession 
with the short run is, in the long run, futile.

The heroes of economics are those who 
drive society forward, who find answers to 
questions that need answering. And it is our 
society’s namesake, Alfred Marshall, and 
those who took after him – Hicks, Friedman 
and Samuelson, for instance – who had 
inherited a dismal science and made it even 
more dismal. The philosophical, thoughtful, 
elegant, insightful, progressive works of 
Adam Smith, John Maynard Keynes, Karl 
Marx and David Ricardo, to name but a 
few: they represent the study of economics 
at its best. It is their qualities, over the faux-
scientism of modern orthodox economics, 
which the field should emulate.
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THE ECONOMICS OF
 NUCLEAR WAR

If you can’t say that nuclear war is 
impossible, then you must think about 
it. The consequences are just too 

dire. This was the view of Herman Kahn, 
a leading nuclear strategist at the Rand 
Corporation – a group of American nuclear 
strategists and defence intellectuals who 
dedicated their lives to thinking about 
the unthinkable – nuclear war with Soviet 
Russia. 

Fred Kaplan in his book, The Wizards of 
Armageddon (1991), intricately documents 
the secretive history of these men and their 
influence during the Cold War. Throughout 
the book, these strategists struggle with a 
singular problem: how to bring nuclear war 
down to human proportions – how to put a 
‘rational’ framework around something so 
destructive.

To create this framework, RAND’s planners 
used the tools of the modern economist: 
utility functions, payoff matrices, and 
game theory. In the 1960s, the dominant 
framework for thinking about nuclear 
war at the RAND corporation was called 
counterforce. Rather than obliterating as 
much of the USSR as possible, counterforce 
‘restrained’ America to targeting Soviet 
military and nuclear capabilities only. This 

would leave a large reserve force of nuclear 
weapons that could be used to destroy cities 
if the Russians retaliated. Russian cities 
would be ‘held hostage’, forcing the Soviet 
Union to the negotiating table. The work 
of RAND, led by Bill Kaufmann, revealed 
that a counterforce strike could save 100 
million lives as compared to a full nuclear 
exchange.

Counterforce contrasted with the military’s 
approach: a strategy of maximum 
destruction in order to deter war in the 
first place. ‘Restraint’ was anathema to that 
view. Kaplan describes the striking story of 
what happened when these views clashed. 
Bill Kaufmann, representing RAND, was 
supposed to brief General Power, head of 
American strategic forces, on counterforce.   

Barely a couple of minutes into the briefing, 
General Power interrupted, “Why do you 
want us to restrain ourselves? Restraint! 
Why are you so concerned with saving their 
lives? The whole idea is to kill the bastards!” 
He continued, “Look. At the end of the war, 
if there are two Americans and one Russian, 
we win!”

Kaufmann retorted, “Well, you’d better 
make sure that they’re a man and a woman”. 

by George Baxendale
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General Power left the room; the briefing 
was over. 

Kaplan’s book presents both disturbing 
conversations and unsettling analysis in 
equal measure. Besides the targeting of 
nuclear weapons, the next most contentious 
debate concerned how many nuclear 
weapons were necessary. Analyses of 
strategies and their weapon requirements 
informed contentious wrangling over the 
defence budget. Sometimes the analysis of 
these strategies would not be out of place in 
a first-year economics course.

In 1961, the military, government, and 
defence intellectuals that helped influence 
that year’s defence budget all agreed that 
400 megatons was enough to deter the 
Soviet Union from attacking the United 
States. It was agreed that 400 megatons 
would be enough to deal a catastrophic 
blow to the Soviet Union. This strategy 
was called ‘Assured Destruction’. Yet, this 
number – 400 megatons – was not derived 
from deterrence or strategic thought, but 
a more familiar concept to undergraduate 
economists – diminishing marginal returns. 

After 400 megatons (pictured below), the 
defence intellectuals believed that extra 
bombs dropped would have only limited 
effects because of the ‘kink’ in the graph. This 
truly puts the ‘dismal’ in the ‘dismal science’. 

Civilians agreed: ‘assured destruction’ was 
renamed ‘Mutually Assured Destruction’ 
and given the acronym MAD. 

There is rarely a good ending to this story. In 
Kaplan’s latest book, ‘The Bomb: Presidents, 
Generals, and the Secret History of Nuclear 
War’, he finds one uplifting story to tell 
centred on a private conversation between 
President Reagan and General Secretary 
Gorbachev at the 1985 Geneva  summit.

During that conversation Reagan turned to 
Gorbachev and asked, “What would you do 
if the United States were suddenly attacked 
by someone from outer space? Would you 
help us?'

Gorbachev replied, “No doubt about it."

Reagan replied, 'We too.'"

"So that's interesting," Gorbachev said to 
much laughter.

Human moments like this one can have an 
impact. Soon afterwards, Reagan added the 
following to his 1987 speech to the UN:

 “Perhaps we need some outside universal 
threat to make us recognize this common 
bond. I occasionally think how quickly our 
differences worldwide would vanish if we 
were facing an alien threat from outside 
this world.”

If you are interested in how economic tools 
have been used to advise governments on 
nuclear policy, then Fred Kaplan’s excellent 
books are worth studying. Kaplan explains 
how the Americans approached, and 
presumably still approach, nuclear war. 

Originally published in 1983, the Wizards 
of Armageddon remains one of the most 
authoritative books on the men behind the 
nuclear age. Kaplan’s second book on the 
topic, The Bomb (published 2020), brings the 
story all the way up to Trump.

The B-47 was the main aircraft of choice for Strategic 
Air Command (SAC) during the early Cold War.
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PROVING ARROW’S 
IMPOSSIBILITY THEOREM

By Ethan Horsfall

Let’s prove, using colour 
coded diagrams to follow 
the argument visually, why 

group decisions, from democracy 
to take-away choice, are always 
flawed. You’ll get a taste of 
advanced mathematical reasoning, 
presented in an accessible way!

Primer

Arrow’s Theorem invites us to 
consider how to make a decision 
as a group, when people have 
different preferences. This can 
be described as a function; the 
input to the function is everyone’s 
preferences over the takeaway 
options, and the output of the 
function gives a group preference 
over the takeaway options. The 
function essentially tries to find 
represent a group’s preferences as 
an individual’s preferences. This is 
needed sometimes; for instance, it’s 
a massive pain to order take away 
from 10 different stores and pay 
10 different delivery fees, so you 
want a way to map from everyone’s 
preferences to a group preference.

We want several properties to hold. 
If we decide, as a group, to pick A 
over B, and B over C, then we should 
pick A over C. (A bit like, if 5 is 
greater than 3 and 3 is greater than 
1, then 5 is greater than 1). This is 
technically called ‘Transitivity’.

We also want switching other 
preferences not to matter. Suppose 
everyone says which they prefer 
out of pizza or salad bar, and 
you make your decision. That 
decision shouldn’t depend on if 
Grandpa Joe suddenly changes 
his mind on whether he wants 
to get socks or oven gloves for 
christmas. This is technically called 
the ‘Independence of Irrelevant 
Alternatives’, or IIA for short.

We also want to respect unanimity. 
If everyone prefers salad to pizza, 
it’d be mad to say the group would 
rather get pizza. This is given the not-
so-technical name of ‘Unanimity’.

We want our choice making 
procedure to be prepared for every 
eventuallity. This is technically 

called ‘unrestricted domain’

Finally, we don’t want it to be 
dictatorship. Little brother Joe 
shouldn’t get his way all the time on 
every decision because he has big 
cute eyes and cries when his Mom 
asks him to eat salad.

Arrow’s Theorem says that if 
there are more than two options, 
‘Transitivity’, ‘IIA’, ‘unrestricted 
domain’ and ‘Unanimity’ hold, we 
are in a dictatorship. Sorry about 
that.

Definitions

A local dictator on (B,A) is someone 
where the following holds

 

Let’s just explain what my diagram 
says. The columns represent all 
the people. The choices are colour 
coded. The | is to make it clear who 
the person or people of interest are 
for a given manipulation. For each 
person, the letter on top is the one 
they prefer. We’ll normally only be 

examining cross sections fo a few of 
the options at a time, as this helps 
us wrap our heads around it, but 
with some magic will be enough to 
prove the Theorem.

A sub-dictator: Consider what 
happens when we hold one person’s 
preferences constant, and look how 
the social choice changes as we 
vary everyone elses. Perhaps Uncle 
Tim never changes his mind, but 
all the children change decision 
every few minutes and we have to 
recalculate every time they do so. 
Suppose Uncle Tim fixes his choice 
at preferring Salad over Pizza, 
and Pizza over Curry, but then, no 
matter what other people do, Joe 
gets his way now. Then Joe is a 
subdictator.

Step 1: More Is Better

This step is important, because it 
allows us to convert the extreme 
case to cover many cases. It 
basically says that, if we choose 
option B, and then more people 
change their mind to prefer B over 
A, or they previously preferred A 
and now they tie A and B, then we 
will pick B. In other words, More Is 
Better

Here we want to show that if choose 
B, and then some people switch to 
preferring B from preferring A or 
putting them as a tie, then we still 
choose A. I use | | to demarcate 
who switched, and I group them 

22

DISMAL SCIENTIST



together so it is easier to see why 
the technique works. When you see 
AB next to each other, it means that 
that person has tied them.

What we are about to do is 
introduce a third option C. As our 
Group Choice has ‘Unrestricted 
domain’ (you might need to scroll 
up and check what that means), 
we can introduce C in a context of 
our choosing, and use our other 
properties to make deductions.

 

But this is a contradiction! Looking 
at the colour codings, we can see 
the C-B profile is the same in the last 
two preference profiles. Everyone 
who placed C above B before still 
places C above B. This contradicts 
IIA, as the same C-B profile gives 
a different choice in two different 
settings.

Step 2: a Local dictator on (A,B) 
implies a Global Dictator, ‘Local 
implies Global’

Suppose Pete is a local dictator on 
(A,B). Now take choices (E,F). We 
want to prove that Pete is a dictator 
on (E,F).

As Pete is local dictator on (A,B) we 
have:

 

Now consider an ordering which 
includes:

Observing F and E alone, we have 
an (E,F) dictatorship after using 
Step 1:

 

Below I formally extend this to all 
cases. You can read it, or skip it. The 
visual intuition above is the core of 
the argument.

The case for comparing (A,E) or 
(A,F) is a simple adjustment. To 
compare (A,E) for instance, remove 
F. This means we have a local 
dictator on all pairs (M,U), where 
M can be any policy except B, and 
U can be any policy except A. So we 
are nearly there!

If there are 4 or more policies, 
our new knowledge that they are 
dictator on (E,F), where E and F are 
neither A nor B allows us to use (E,F) 

dictatorship to prove dictatorship 
on the remaining cases. If there are 
three policies only, (A,B) dictatorship 
implies (C,B) dictatorship implies 
(C,A) dictatorship implies 
(B,A) dictatorship implies (B,C) 
dictatorship. As we can also get 
(A,C) dictatorship from (A,B) 
dictatorship, we have now covered 
every pair in the 3 policy case.

Step 3: A dictator in the case with 
N-1 players implies a local dictator 
in the case with N players

What does this mean? Suppose we 
knew the Theorem was true when 
there were only two players. Then 
we have a dictator in the N-1 = 2 
case. Thus we have a local dictator 
in the N=3 case. From this we use 
step 2 (‘Local implies Global’ to show 
a global dictator in the N=3 case. 
And we continue like this upwards 
indefinitely, so we have shown it to 
be true for all possible cases!

For every preference profile the 
Nth player, Tim, can choose, 
holding his choice constant, we 
get a mapping from the remaining 
players’ choices to a preference 
ranking. (Recall, Tim makes his 
choice. Then all the children keep 
changing their preferences, and we 
observe how our outputted group 
preference changed). Suppose that, 
for a function, there exists an (A,B) 
where player Tim is a local dictator. 
Then we are done, as we have a 
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local Dictator.

Suppose instead there is no such 
case. Then each of the subfunctions 
defined for keeping the Tim’s 
choice constant fulfils the axioms. 
In particular, unanimity now holds, 
as if the the others agree that A is to 
be preferred to B, we have already 
assumed that Tim isn’t a local 
dictator, so Tim cannot veto them. 
Thus, for each subfunction, we 
have a global dictator.

Now, take a subfunction for a 
profile where the Nth Person ranks 
B above A.

 Thus, this person is local dictator 
on (A,B), and by Lemma 2, she is 
Global Dictator.

And so we are done!! Either the 
function has the Nth person being 
a local dictator somewhere, which 
implies they are a Global Dictator, 
or someone of the other N-1 people 
can be shown to be a Local Dictator 
somewhere, and hence a Global 
Dictator.

Base Case

Remember we still needed to prove 
it was true with two players?

With two players we have a local 
dictator on (A,B) by virtue of there 
being only two of them. Thus we 
have a global dictator.

Some remaining thoughts…

Is Democracy/Take-Away Ordering/
whatever doomed? 

Not quite.

Arrow’s proof gives strict conditions 
for failure. In the real world, there 
are other considerations. After all, 
we might be able to compare across 
individuals: as Amartya Sen put it, 
Emperor Nero’s enjoyment from 
burning down Rome was less than 
the harm caused to the people of 
Rome.

Also, in real life, we aren’t looking 
for perfect — we want decision 
making procedures which can fudge 
their way through our messy world, 
generally do well and avoid peoples’ 
differences resulting in conflict. 
So, even if the Independence 
of Irrelevant Alternatives is 
occasionally, breached, it doesn’t 
matter that much!

Nevertheless, some implications 
are inescapable. If you are designing 
a voting system, you have a trade off 
between the consistency of people’s 
voting and having choice beyond 
two parties (or people). 

Remarks on the subtle relationship 
between mathematics and the real 
world

The genius of Kenneth Arrow’s 
Theorem is not actually the 
mathematics. The proof is hard, but 
not ridiculously so. In fact, I proved 
it over about 2 days in preparation 
for writing this essay, so can actually 
verify this. Arrow’s genius came in 
finding conditions which were both 
mathematically precise and also 
had a precise real world meaning. 
That’s what enabled me to explain 
a mathematical proof in terms of 
real-world things you understand, 
such as pizza choices.
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ESSAY COMPETITION: HOW DID THE STATE INFLUENCE ECO-

NOMIC PROSPERITY DURING THE SONG DYNASTY (960 AD – 

1279 AD)

Introduction

The public governance provided by the 
State has consistently played a significant 
role in economic development throughout 
history. The State represents one of 
the  most essential and indispensable 
institutions of economic management. 
Such  managerial influence is magnified 
under the Authoritarian or Monarchist  
governments often encountered in ancient 
cultures. The Song Dynasty is  commonly 
regarded as one of the wealthiest periods 
in ancient Chinese economic  history with 
an estimated population of 100 million 
and a GDP per  capita of $ 600 K-C dollar, 
accounting for estimation of 22.7%  of 
world GDP in this historical epoch. In 
this work, I will identify  and discuss the 
significance of the institutions and the 
reformations driving the  growth and the 
development of the Song dynasty. The Cobb-
Douglas production  function has been 
additionally employed to model the impact 
of institutional  reform on development.  

Land Reform 

“Even the wealthy cannot ignore 
husbandry”. It may be safely stated that the 
Song Dynasty’s primary economic strengths 
were based upon the  development of 
primary industry in the agricultural sector. 
The success of the  development in the 
agricultural sector is chiefly attributed to 

the land  privatization schemes introduced 
by the State. Compared to previous 
dynasties,  private ownership of land 
became mainstream practice in the Song 
Dynasty with the proportion of privately 
held land eventually estimated to have 
amounted to 96 % of all land holdings. . The 
State largely  eliminated any holdings it 
had of nationalized land and abolished the 
restrictions  on the maximum land purchase 
permitted to individuals. A number of legal  
vehicles permitting the reclamation of land 
once held by the State were introduced. 

For farmers, this represented a significant 
opportunity to dramatically increase  
their personal income and social status 
though the pursuit of agriculture. Such  
motivation served to substantially increase 
productivity and the total supply of labour 
which in turn was reflected by the fact 
that the total acreage of cultivated  land 
increased by 56% between AD976 and 
AD1083. The new-found  enthusiasm for 
farming was also underscored by historical 
records indicating that  the area of newly 
reclaimed land dedicated to farming was 
greater than the entire  existing area of 
arable land in Taizhou. With less than 1/3 of 
Tang  dynasty’s territory, the Song Dynasty 
had 260,000 hectares more cultivated 
land  than its predecessor. For wealthier 
households, the market mechanism 
meant that  their investments in capital 
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could now be fully utilized across greater 
acreages of  arable land now that there 
were no longer caps on landholding. Land 
resources  were being allocated by the price 
mechanism to people with the willingness 
and  the ability to maximize usage, hence 
benefiting the entire agricultural industry. 
In  addition, as a free market engendered 
increasing competition; existing (often  
larger)landowners were ‘impelled’ to 
raise their agricultural productivity in 
order  to compete with the economic 
activity of the newer landowners. With 
the  additional support of improving 
agricultural technologies which were 
developed a millennium later in European 
countries, the average production  rate of 
each hectare in the Song dynasty was 30% 
higher than the counterpart  figures during 
the Tang dynasty. To protect the rights 
of  landowners, comprehensive reforms 
in the legal system were introduced, for  
example, even following dispossession 
in times of war, landowners were entitled  
to reclaim back land that they had once 
held. This policy, which would  be heartily 
applauded by liberalist philosophers such 
as John Locke, successfully  stabilized the 
land market and guaranteed security of 
ownership.  

Furthermore, as agricultural industry 
expanded, profound developments 
occurred  downstream in the secondary 
and tertiary sectors of the economy. As 
Marx stated:  “Ownership of land…is the 
basis for the development of personal  
independence…”, and in the Song Dynasty 
increasing land productivity and the  
rising incidence of private ownership 
both satisfied fundamental demand for  
foodstuffs and further led to the wider 
emancipation of the labour force. The Song  

State sought to remove any social stigma 
held against the activities of artisans and  
traders which had the effect of encouraging 
labour to engage in crafts and trade. 

This successfully led to a gradual shift of 
the Song dynasty from a small peasant  
holding subsistence economy into a more 
developed commodity economy where 
greater numbers of value-added goods 
were produced. According to the known  
data, there were 30 completely new 
commodity cities which arose in response 
to  this economic transformation. This 
diversified the overall economic  structure 
and prompted the economy of the Song 
Dynasty to greatly expand. 

Commerce Reform 

In terms of commercial reformations most 
importantly, the “Fang Market  Mechanism” 
was abolished; this meant that market 
location and trading hours  were no longer 
subject to restriction. The resulting broader 
geographical coverage  and the longer 
duration of trading activity led to greater 
volumes of transactions  and encouraged 
the participation of greater numbers of 
actors in market trade.  “Night Markets” 
and “Rural Markets” first appeared in 
Chinese economic history.  In terms of 
market management, the State relied more 
on the actual demand and  supply instead 
of arbitrary values allocated by regional 
State authorities.  

These authorities would generally 
only intervene when there were large  
fluctuations in price at which point and 
they would either buy in when there was a 
sharp fall in demand or sell stock in storage 
when there was a shortage in supply. 
A strategy which is now considered to 
amount to  proto-Kenysianism “Offensive 

policy” by Zhao and Drechsler. Meanwhile, 
a  state-supervised credit rating system 
was established to ameliorate problems  
within the credit market. Idle social capital 
was encouraged to be re-injected into  the 
economy through loans that maximized 
their usage. The concept of “deferred  
payment” and “advance payment” first 
occurred as financial derivatives under 
the  system in the Song Dynasty.  

As  transactions increased in both 
frequency and magnitude, the portability  
limitations due to the use of metal 
currencies became troublesome. This led 
to the  birth of the world’s first issue of 
paper money “Jiao Zi”. It initially appeared 
in  Sichuan in the form of a deposit receipt 
issued by a coalition of sixteen of the largest 
local trading consortiums. Ultimately the 
receipts began to function as a  currency 
and were subsequently recognized and 
then formalized by regional  authorities. 
Notably, a reserve system was established 
to tackle any run on the  currency; the 
ratio of reserves to issued currency was 
about 28 % to 40% . The invention of paper 
money greatly increased the currency 
velocity, and  based on the calculations 
within a Fisher equation; this increase in 
the velocity of  the currency would have 
led to a corresponding rise in the number 
of transactions,  which in turn would have 
fostered economic growth. 

Investment in Essential Infrastructure 

In order to better leverage economic 
growth, the Song State invested in a large  
number of supply-side projects. To foster 
domestic trade, the construction of the  
Beijing-Hangzhou grand canal continued 
which greatly improved the  geographical 

mobility of trade between the two cities. 
The new waterway  accelerated the delivery 
of products and also lowered the cost of 
transportation. This in turn encouraged 
more cross-city transaction and therefore 
diversified the  supply of commodities in 
the different cities along the route of the 
canal. 

Corresponding to the land reformation, 
under the Wang An Shi administration,  
more than ten thousand water conservation 
projects were pursued, further increasing 
agricultural productivity. 

Moreover, the Song dynasty emphasized 
the value of education, for example, in the  
establishment of the imperial examination 
system. Technological innovation was  
encouraged such as the invention of the 
compass (which enabled long-distance 
marine trade); movable typography was 
developed which helped to facilitate the  
spread of information and to make the large 
scale-printing of paper money  possible 
for the first time. The “de-militarization” of 
government and the  introduction of legal 
studies into the educational system, led to 
the wider  acceptance of the “rule of law” 
and paved the way for more predictable 
and  impartial economic management. 

In addition, the State established “Shi Bo Si 
” systems in several of the largest  harbour 
cities in order to facilitate foreign trade. 
The Song Dynasty successfully  formed 
stable trading relationships with more 
than 50 counties such as Japan,  India, and 
the various states in the Arabian Peninsula 
. With the  development of shipbuilding 
technologies, a maritime ‘silk road’ 
arguably existed  under the Song Dynasty. 

30 31

DISMAL SCIENTIST DISMAL SCIENTIST



Production Function Model Analysis 

Modelling the national output of the Song 
Dynasty against three economic  variables, 
it may be clearly seen that the values of all 
three of these variables grew.  The input 
of labour increased as land and market 
reform led to greater labour participation 
in economic activities. The flourishing 
economy provided the basis  for a rising 
population to about 45 million across the 
empire 

which further contributed to the total 
amount of labour available to the economy.  
A growing amount of capital was invested 
due to large numbers of innovations  
occurring as a result of advances in 
education. Overall productivity rose due 
to the  greater working motivation taking 
place under market economy reformation;  
Increasing quality in fixed and human 
capitals and the greater velocity and  
magnitude of trade with the issue of paper 
money resulted in the increase of total  
national yield. 

Looking at marginal changes, the marginal 
productivity of labour increased due to 
increments in K and the interaction of K 
with increasing amounts of A. The same  
observation may be applied to the MPK. 

Further, the relationship in the proportion 
of the economy divided between labour and 
capital inputs altered, as the quality and 
quantity of capital investment increased 
due to institutional reforms in education 
and research. A decreasing  relative price 
of capital encouraged greater amounts of 
capitals to be invested, and  the proportion 
of capital relative to labour input greatly 

increased compared to  the previous Tang 
Dynasty. The overall economy moved from 
a labour-intensive  foundation to slightly 
more capital intensive foundation. 

Conclusion 

To conclude, the State contributed 
immensely to the economic development 
of the  Song Dynasty. Abolishment of 
conservative economic policies from 
previous  dynasties, and adoption of 
widespread land privatization, market-
based  mechanism, the establishment of 
an independent financial system made a 
dynasty, with same or even fewer natural 
resources comparing to others, reaching 
the peak  of economic prosperity in ancient 
Chinese history. Substantial investment 
was  spent on improving the infrastructure 
necessary to sustain the growing potential  
for the economy. Meanwhile, Technological 
and social development reached one  of 
their apexes. All of these institutional 
reforms contributed to the rising national  
output revealed in an analysis under the 
Cobb Douglas production model. No other  
changes could bring a more considerable 
contribution to the overall economic  
development, and non of the polices could 
be introduced without a promising state. 

However, intermittent reformations and 
abuse of power under gradual formation 
of bureaucratism caused some level of 
inconsistency and inefficiency of policies; 
Extravagant government spending on 
“San Rong” has been continuously placing 
a heavy burden on fiscal balance; The 
national military has not been powerful 
enough to have resisted the later invading 
Mongol armies. The Song Dynasty  
generated vast economic prosperity and 

had the potential to develop into a more 
consummate market economy supposing 
the State had better coped these issues. 

32

DISMAL SCIENTIST



ESSAY COMPETITION: IS DRASTIC ACTION TO STOP CLIMATE 

CHANGE WORTH IT?

The prospective socio-economic costs of 
climate change are potentially immense. 
Global action is needed immediately to 
mitigate the disastrous predicted effects 
upon economic, social, and ecological 
systems, of climate change driven by a 
‘business-as-usual’ uncapped emissions 
future.

The Dynamic Integrated Model of Climate 
and the Economy, or DICE, is an “analytical 

and empirical model that represents the 
economics, policy, and scientific aspects 
of climate change”. Nordhaus’ seminal 
development of DICE is the main reason 
behind his winning the Nobel Memorial 
Prize for Economics in 2018. His research 
provides the rationale used to criticise 
climate change policies as recommended 
by the IPCC in 2018. The DICE model 
measures ‘natural capital’ – “the world’s 
stocks of natural assets” of the climate 

system, viewing greenhouse gases as 
negative capital and emission reductions 
as investments into the climate that create 
positive capital. The model identifies 
that the key to preventing economically 
damaging climate change is a reduction in 
human activities that create greenhouse 
gases. This could be accomplished by 
implementing a carbon tax – “the most 
effective and efficient way of reducing 
emissions” – by dedicating our current 
output to reducing greenhouse gas 
emissions, thereby increasing future 
consumption possibilities.

Nordhaus’ work concludes that the 
IPPC’s 1.5°C target by 2100 is absurdly 
expensive, reducing discounted world 
income far greater than allowing climate 
change to continue unchecked. IPCC’s 
recommended policies are predicted to 
create a net cost of over $200tn if we use 
Nordhaus’ social discount rate values. 
Nordhaus offers an ‘optimal scenario’, 
as an alternative to the IPCC, whereby a 
cost-benefit approach towards climate 
change policies is enacted, that will allow 
for both global economic growth and 
climate stabilisation.  Such an approach 
“raises discounted world income by 
$30tn” when compared to the ‘business-
as-usual’ scenario - thereby still allowing 
global economic growth at a reduced 
rate, in comparison to the ‘business-as-
usual’ scenario. The ‘optimal scenario’ 
creates a net cost of $104.7tn to 2100, and 
of that amount only $20.1tn needs to be 
spent upfront in abatement costs, with 
a further $84.6tn to be spent on future 
damages. Evidently, it demonstrates the 
most effective approach to ensuring both 
sustainable global economic growth 

– objective to the ‘business-as-usual’ 
scenario – but also that appropriate 
funding is in place to combat future 
damages, caused by the 3.5° – 4.0°C of 
global warming this scenario envisions.

Nevertheless, the temperature increase 
associated with the ‘optimal scenario’, has 
come under fire from climate modellers, 
who argue that warming to this degree 
could bring about “drastic changes”. 
GreenFacts states that a “world in which 
warming reaches 4°C above preindustrial 
levels, would be one […] with serious 
impacts on human systems". In addition, 
The World Bank states that by 2100 “more 
than 100 million additional people would 
be living in poverty”, and extreme weather 
damages would result in a $520bn loss p/a.

The IMF develops the case for greater 
intervention. A 4°C increase in global 
temperature would erase around a 10th 
of the GDP of low/mid income countries, 
and furthermore close to 60% of the 
world population live in areas which will 
experience disastrous effects. 

With these socio-economic costs in mind, 
it suggests that a stronger global policy 
should be implemented, despite the 
fact Nordhaus’ ‘optimal scenario’ does 
allow $84.6tn to compensate for these 
damages. This is because Nordhaus does 
not account for ‘tipping elements’ in his 
modelling: he explicitly states, “if the 
damage function […] has sharp curvature 
at or around 2°C, […] then the revised 
optimal policy would have much higher 
abatement”. These ‘tipping elements’ 
– loss of polar ice, the Greenland ice 
sheet , etc. – if pushed past their critical 
threshold, could cause unprecedented 

By Oliver Fernandes - Runner-up
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damage to human and ecological systems, 
for example a 5 - 10m rise in sea levels. 
Keen looks to a model similar to DICE, 
which highlights the exacerbation of costs 
for abrupt climate change. He concludes 
“the tipping point estimate of damage 
is 2.7% of global GDP for a 2°C rise—
three times Nordhaus’s estimate. At 3°C, 
damages are eight times as high. At 4°C, 
the ratio does not matter, […] there would 
be no economy”. It is worth recognising 
that although Keen presents an outlier 
economic view, climatologists’ arguments 
for ‘tipping elements’ is becoming more 
concrete over time.

Nordhaus highlights the importance of 
abatement costs when combatting climate 
change. He argues that if “attaining the 
1.5°C goal would require deep reductions 
in living standards in poor nations, then 
the policy would be the equivalent of 
burning down the village to save it”. The 
capital required to halt climate change to 
this degree is infeasible - requiring almost 
$200tn in the next few years - and the 
political will to take such drastic action 
does not exist. Consequently, a pragmatic 
course must be taken, and a compromise 
reached between frugality of capital and 
human welfare.

A key facet of climate change mitigation 
is that most developed countries are 
predicted to be less affected by climate 
change; as Wade posits, “the effects of 
climate change will not be uniformly 
distributed across the globe”. Developing 
countries will likely experience the 
negative effects disproportionately; for 
example, the EIU predicts that by 2050 
North America will experience a 1.1% loss 

in real GDP, whilst Africa will experience a 
4.7% loss. Obviously, developing countries 
lack the capacity to tackle climate change 
mitigation, and developed countries will 
not grant them the support they seek, 
as they will not want to take on such a 
large burden. Developed countries are 
more likely to spend on localised tangible 
outcomes of climate change (e.g. flood 
defence schemes) rather than intangible 
global action that may have little domestic 
impact. 

Another reason for which developed 
countries - in particular, global 
superpowers - may choose not to invest 
in climate change mitigation, is the fact 
that for countries such as the USA, there 
would have to be a reduction in “the 
country's overall emissions by nearly 
40% in 20 years”. These actions are an 
illogical economic decision, when viewed 
from a national perspective since they 
would be forced to carry the lion’s share 
of the cost of mitigation, whilst receiving 
disproportionately fewer of the benefits, 
or as Nordhaus describes it, the ‘freeloader 
problem’. Hence, there is little attempt to 
reduce emissions and frontload abatement 
costs because developed countries would 
rather face future damages. The developed 
world, and in particular the USA, is 
becoming more domestically orientated 
and the political leadership to engage in 
collaborative global action is in decline 
- “the rise of more right-wing, populist 
parties in Western Europe […] shows the 
potential for this”.

A further criticism of Nordhaus’ model 
is that it looks at the climate change 
challenge solely through the lens of the 

socio-economic impacts upon the human 
race. It is argued however, that “we have 
an obligation to avert the worst effects of 
the environmental emergencies”  – for 
example, loss of biodiversity and habitat 
destruction. This argument is moot; there 
is little evidence of concerted global effort 
to commit to even the climate change costs 
of Nordhaus’ ‘optimal scenario’. Whilst 
political leaders have acknowledged 
these broader moral obligations , they 
will always seek protect their domestic 
economies first.

At the time of writing, the Covid-19 
pandemic is predicted to cause the global 
economy to shrink by 4.9% this year. 
Climate change will therefore not be of high 
political priority, at a time when developed 
countries are seeking to re-establish 
their own economies. It is reasonable 
to conclude that whilst the developed 
countries recover, the $20.1tn Nordhaus’ 
optimal scenario requires upfront, will not 
be invested. Emissions are projected to be 
7% less in 2020 than 2019, however the 
long-term trajectory for emissions, and 
thus the rate of climate change remains 
the same. This is supported by the fact that 
the 2009 recession was followed by a sharp 
emissions rise of 6%.

Given the arguments laid out above, there 
needs to be greater global action tomanage 
climate change at an acceptable rate. 
Currently, global warming is forecast to 
reach a 6°C uptick by 2100, demonstrating 
that the world is not even close to achieving 
Nordhaus’ optimal scenario’s upper limit 
of 4°C. As shown previously, this optimal 
scenario greatly reduces the effects of 
climate change on human mortality and 
poverty, when compared to the ‘business-

as-usual’ scenario. On the other hand, too 
extreme intervention would likely cause 
resources to be allocated inefficiently, 
since major resources would be expended 
on mitigating climate change harshly – 
reducing global human welfare in the 
short term.

Despite concerns over ‘tipping elements’, 
and ethical obligations, Nordhaus 
continues to offer the best solution – a 
scenario that reaches an economical 
compromise between limited economic 
growth and limited climate change 
mitigation, whilst maximising global 
human welfare. Nevertheless, this action 
will likely not be undertaken, as major 
developed countries continue to gamble 
the immense cost of climate change 
damages in the future, with the short-term 
benefit of domestic economic growth in 
the present.
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ESSAY COMPETITION: TO WHAT EXTENT SHOULD WE BE WOR-

RIED ABOUT CRISIS STIMULUS PACKAGES

Introduction 

The COVID-19 pandemic has triggered one 
of the most severe economic recessions 
in over a  century. The OECD projects the 
contraction in GDP of member states to 
exceed 7.5% in 2020,  with the economy 
of the United Kingdom already having 
contracted by 20.4% in April.  Combined 
with rising levels of unemployment 
(reaching 14.7% in the USA in April)  ,  
governments across the world have yielded 
into calls for unprecedented economic 
recovery  packages – the U.S. government 
alone pledging 2.8 trillion USD in fiscal 
relief and the Federal  reserve providing at 
least 2.2 trillion USD in quantitative easing 
between April and June 2020.  These policy 
responses, however, present consequences 
including a sustained rise in the budget  
deficit, the ‘crowding out’ of the private 
sector and inflation, but the potential 
consequences of  government intervention 
are a significantly smaller cause for 
concern than the status quo, and  several 
of the consequences of macroeconomic 
intervention can be mitigated through  
appropriate policy solutions. 

The Budget Deficit – Servicing the National 
Debt 

By far, the greatest consequence of large-
scale government spending is a sharp rise 
in the  budget deficit. As a result of the 
government’s job retention scheme, social 
security services  and business grants, 
the U.K.’s national debt is predicted to 
rise to at least 106% of GDP by the  end of 
2020. Servicing a large national debt as a 
proportion of GDP is not only difficult due  
to the naturally higher gross value of the 
debt principal, but more importantly due 
to the rise in  interest on debt repayments. 
Classical economic theory suggests that 
when governments issue  bonds to service 
their debt, bondholders will demand 
increasingly higher yields if they view  
bonds as an increasingly risky investment 
– higher national debt increases the risk 
of  governments defaulting on their debt 
obligations, so the market fears illiquidity 

By Arda Battalgazi - Runner-up 

and favours  more liquid stores of value 
in the natural hierarchy of money such 
as currency or gold.  Therefore, as 
national debt rises, there is a greater-than-
proportional increase in debt interest  
which in turn adds to the risk of debt 
defaults and raises yields.  

Despite the popularity of this theory 
among proponents of austerity measures, 
bond yields in  previous recessions (with 
the exception of the Eurozone crisis) have 
not experienced excessive  rises in the 
light of increased government borrowing 
and 10-year bond yields in the U.K. are at  
an all-time low (fig. 2) despite expected 
monthly government bond issuance rising 
by over  threefold between March and 
July 2020 (fig. 3)  . This is largely down to 
two reasons:  government bonds are still 
considered to be a liquid and safe store of 

value and overnight  interest rates in most 
economies are at historically low rates – 
when interest rates fall, bond  prices rise 
as more people demand a higher interest-
paying security, and so, bond yields fall.  

The IS-LM (Investment-Savings Liquidity 
Preference-Money Supply) model can be 
used to  support this further.  

The IS-LM model plots the relationship 
between the money market and real 
output in goods  and services. The IS curve 
shows the balance between investment 
and savings at any given  interest rate in 
the economy. When interest rates fall, the 
ROI for investment projects rises  relative 
to the interest gained by holding currency, 
so investment increases and savings fall.  

The effect is an increase in injections and 
a decrease in withdrawals to the circular 
flow of  income, so real GDP rises. This 
is why the IS curve slopes downwards 
from left to right. The  LM curve shows 
the combinations of interest rates and 
real GDP for which the money market  is 
in equilibrium. As real GDP rises, the 
value of transactions increase, so there 
is greater  demand for holding money 
balances – requiring a higher interest 
rate to keep money demand and supply in 

FIGURE 1: U.K GDP MONTHLY INDEX

FIGURE 2: U.K GOVERNMENT BOND YIELDS

FIGURE 3: U.K GOVERNMENT BOND ISSUANCE

FIGURE 4: PRINCIPLES OF THE IS-LM MODEL
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The existence of mechanisms to alleviate 
the consequences of government spending 
during the  pandemic, however, does not 
eradicate the consequences of principal 
debt accumulation. In the  short-term, 
the U.K. government’s gross financing 
requirement (GFR) is predicted to reach 
just  over 15% of GDP under a 3-month 
lockdown by mid-2021 (fig. 9), but the 
GFR becomes  serviceable in the long-
term once fiscal and monetary policy 
generate economic growth,  decreasing 
the debt to GDP ratio over time. Once the 
economy reaches the expansion phase  
of the business cycle, austerity measures 
and increased taxation (such as a wealth 
tax) can be  imposed to further reduce the 
accrued deficit.  

Government Spending, Dampened 
Growth Prospects and Inflation 

Whilst the rising budget deficit remains 
the primary concern behind large 
government stimulus  packages, the 
impacts of government spending on 
long-run growth prospects and inflation  
should also be considered. Firstly, the 
theory of ‘crowding out’ states that an 
increase in demand  by the government 
for loanable funds increases public sector 
investment and the interest rate  (fig. 5), 
but consequently decreases private sector 
investment as the opportunity cost of  
borrowing money increases – firms find 
that the ROI for investment projects is less 
than the  interest on the debt they need to 
finance their projects. ‘Crowding out’ was 
one of the  underlying principles behind 
the Reinhart-Rogoff model (used for pro-
austerity policies) which  stated that ‘debt/
GDP ratios exceeding 90% are associated 
with notably lower growth  outcomes’.  

The Reinhart-Rogoff model was famously 
proven wrong through the identification 
of an error  in their excel spreadsheet 
calculations for economies with a 90% 

equilibrium. The LM curve therefore has a 
positive gradient.  

Keynesian economists argue that when 
the government runs a large budget deficit 
under  expansionary fiscal policy, the IS 
curve shifts to the right because for a given 
interest rate, the  equilibrium level of 
national income rises when autonomous 
spending rises. Policies such as  the job 
retention scheme which increases the 
income of households raises the average  
propensity to consume (APC) according to 
the Keynesian consumption function, and 
business  grants help firms spend on capital 
goods (investment). Note that this does 
not have any direct  effect on the money 
supply, so LM remains stationary. Figure 
5 below demonstrates that the  product of 
fiscal policy is exactly what proponents of 
austerity predict – a rise in 

interest rates,  and a rise in bond yields, 
making the national debt increasingly 
unserviceable.  

This model on its own, however, omits 
the other half of the policy solution for 
debt mitigation.  Most central banks have 
adopted forms of expansionary monetary 
policy, whereby the money  supply is 
increased through quantitative easing. For 

any given level of national income, ceteris  
paribus, the rate of interest will fall to 
create equilibrium with money demand. 
This can be  represented by a rightward 
shift in the LM curve. Figure 6 shows 

qualitatively how joint  monetary and fiscal 
policies can mitigate high bond yields and 
thereby make debt interest  serviceable in 
the long run.  

Whilst monetarists would point towards 
debt interest reduction being achieved 
solely by  shifting LM to the right, this 
no longer holds true if the economy is 
in a liquidity trap – a  situation where 
liquidity preference is absolute, so savers 
prefer to hold cash rather than debt  with 
near-zero interest. At near-zero interest 
rates, the LM curve is perfectly elastic to 
changes in RGDP, so shifting LM to the 
right has no effect on national income – 
expansionary fiscal  policy (and therefore 
a rise in the budget deficit) is necessary 
to overcome the liquidity trap  before 
monetary policy can be used effectively 
(figs. 7&8). Given that bonds such as the 
UK  10-year Gilt currently yields 0.07%, it 
is clear that significant fiscal stimulus is an 
unavoidable  component for a successful 
economic recovery package.  

FIGURE 5

FIGURE 6

FIGURE 7

FIGURE 8

FIGURE 9: PROJECTED U.K. GOVERNMENT GFR UNDER DIFFERENT 

LOCKDOWN SCENARIOS
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modelling demonstrates that economic 
growth can be achieved whilst  alleviating 
consequences such as a rise in debt-
interest to the extent where it becomes  
unserviceable in the long-run. The current 
liquidity trap facing several nations as a 
result of  low interest rates emphasises the 
importance of fiscal policy as the primary 
method to achieve  economic growth, 
with monetary policy becoming a useful 
instrument only once liquidity traps  are 
overcome. Equally, government spending 
as part of expansionary fiscal policy 
during a  liquidity trap is demonstrated 
not to cause ‘crowding-out’ as theorised 
by proponents of  austerity measures 
since low confidence continues to cause 
rising demand for government securities 
– keeping bond yields persistently low.  

However, short-term concerns should 
remain as governments attempt to service 
unprecedented  quantities of principal 
debt. In the case that short-term GFR 
becomes unserviceable given the  current 
fiscal policy, proposals such as targeted 
measures such as a wealth tax, and possibly  
wider austerity measures may have to be 
introduced prematurely.

debt/GDP ratio, but more  importantly, 
it systematically excluded nations such 
as Japan with higher than average  
government spending (as a percentage 
of GDP) which had still managed to yield 
relatively high  rates of growth – suggesting 
the absence of ‘crowding out’. This is 
because Japan – similar  to the current 
situation in the United Kingdom and 
several OECD countries during the COVID  
pandemic – has been in a liquidity trap 
for almost 20 years; looking at the IS-LM 
model in  fig.10, the rightward shift of IS 
due government spending as part of fiscal 
policy does not put  upwards pressure on 
interest rates, so private sector spending 

during this recession is not being  ‘crowded 
out’.  

The last concern related to government 
spending is a rise in inflation. IS-LM 
analysis assumes  that there is no inflation 
in the economy, but this is shown to 
be a reasonable assumption by  using 
Keynesian AD/AS analysis. This model 
predicts that during a depression with 
mass  unemployment, firms are able to 
increase production without a rise in the 
average cost of  production as an excess 
supply of labour in the economy leads to 
depressed wage rates (fig.  11), so fiscal 

stimulus which shifts AD to the right 
should not exert upwards pressure on the  
price level (fig. 12). Ultimately, inflation 
is largely based on anticipations, and the 
fact that the  CPI is currently at 0.8% in 
the U.K. (the lowest in 4 years) suggests 
that the market does not  anticipate that 

a rise in government spending will have 
inflationary consequences.  

Conclusion 

Overall, the accumulation of large 
quantities of debt via government 
stimulus packages  presents several 
economic challenges and concerns 
which can nevertheless be mitigated 
to a  large extent by appropriate policy 
responses. By employing a combination 
of fiscal and  monetary policy, IS-LM 

FIGURE 10

FIGURE 11

FIGURE 12
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