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‘the student economic review gives many students their first opportunity to publish a
piece of academic written work. it thus supports and promotes the rigorous analysis, ex-
cellence in learning and persuasion that are essential building blocks for future careers
and broader intellectual contribution. the collected contributions, now reaching into a
third decade, constitute an elegant contribution to scholarship and erudition of which
trinity college can be proud.’

John Fingleton
DPhil Oxford and former Chief Executive Officer of Fair Trading London

Editor, SER 1987

‘the student economic review is the only student-run economics journal that i know of
at any university. it has succeeded beyond anyone’s wildest expectations when it first came
out, over 20 years ago. as recent events have highlighted, economics is still a young dis-
cipline, and the economics profession still has much to learn, but the opportunities and
questions are exciting. the student economic review is an unparalleled vehicle for getting
students involved in research in economics and related fields.’

Jonathan Wright
PhD Yale and Professor of Economics at John Hopkins University 

Editor, SER 1989

‘there’s a strange alchemy to the student economic review. it pulls together a diverse
community of students to produce a publication like no other. Whether surveying the
state of the art, or changing the state, the articles it contains bring out the best in con-
tributor. more than that, though, the final product is greater than the sum of its parts.
the ties it forges and the legacy it leaves are unique, as is clear on the faces of students,
faculty and guests at each year’s launch.’

Paul O’Connell
PhD Harvard and President at FDO Partners Investment Management, Boston

Editor, SER 1991
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‘the things i remember about being editor of the student economic review are what i
value most in any work environment-intellectual rigour, collaboration and camaraderie,
creativity and a small dose of pressure! it was great fun and fantastic to see what a few
third-year students, with a little guidance and direction (thanks John!) can achieve. Down
through the years, the calibre of the personnel involved has always been high and the qual-
ity bar continually raised. it’s also really cool to get your name in print!’

Geoff Gill
MPhil and Partner Transfer Pricing Deloitte, Sydney

Editor, SER 1996

‘my abiding memories of the student economic review are of the tremendous efforts of
the committee to meet the production deadline, the quality of the essays, the support
from the Department, our pride in the finished product and a fantastic launch party. other
highlights included international interest in the review and a debate with arch rivals ucD
about the euro that evoked strong passions! overall, involvement with the student eco-
nomic review provided some of the best experiences of my undergraduate days and i re-
main firm friends with many other members of the committee.’ 

Padraig Dixon
DPhil Oxford and Research Associate Health Economics, University of Bristol

Production Manager, SER 1998

‘i convened the debate once and spoke in it twice. one of the few occasions in my life
that i can recall my appetite failing me was at commons in advance of my first debate
which was against a cambridge team that featured the then World champion. as it turns
out, the nerves were put to good use and we went on to win. the following year, my ap-
petite was much better…and we lost! my involvement in the student economic review
debates trained me for many things-giving seminars, organising conferences, structuring
a paper-but i still haven’t thought of a comeback!’

David Comerford 
PhD UCD and Lecturer in Economics, Sterling University

Debates Manager, SER 2003

xiii
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‘i found having the opportunity to submit content for peer-review and publish some orig-
inal work to be an extremely motivating prospect. i participated as well in many hugely
enjoyable student economic review debates. my involvement on the committee also
granted me the opportunity not only to make more friends from my course (some of
whom remain my closest friends to this day) but meet my wife, so i’m particularly happy
to have been involved!’

Cormac O’Dea
PhD UCL and Senior Research Economist, London

Editor, SER 2005

‘the student economic review experience opened my eyes to areas of economic research
which i hadn’t yet been exposed to and motivated my desire to do original research of
my own and enter a PhD programme. i believe the high quality of the review reflects the
hard work put in each year by the students involved and is a testament to the incredible
legacy left over by the founders, previous team members and contributors.’

Cian Ruane
PhD Student at Stanford

Production Manager, SER 2011

‘ever since leafing through a copy of the student economic review in my Junior freshman
year, my ambition to become involved in this prestigious student society could not be
curbed. leading the committee through the year from the first workshop to the launch
was an experience dotted along the way with enduring memories. from a three-day dis-
cussion about which tablecloth should be used for the workshop (!) to finally holding a
copy of the review at the launch evening. i’m sure our friendships will last as long as the
memory of my scrupulous organisation!’

Cian McLeod
Strategic Operations Specialist at Google Ireland

General Manager, SER 2014

further reflections available online at
http://www.tcd.ie/economics/ser/about/reflections.php
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TIME PASSES BUT MEMORIES PREVAIL-
A MESSAGE FROM JOHN O’HAGAN

it cannot be twenty-nine years since the first student economic review (ser) was
launched, largely thanks to the efforts of John fingleton, a precocious young Js economics
student! but it is indeed and we are now celebrating the 30th issue this year.  What a
vehicle it has been for me to meet and work with so many bright and innovative under-
graduate economics students.  relying on teaching alone for such contact would not nearly
suffice.

While the core of the ser for many years was the review itself it soon widened
out to include debates, first against ucD, then oxford and cambridge and more recently
harvard and yale. these debates are now almost as much a part of the ser year as the
journal itself, played to packed audiences in the gmb. and to think that the oxbridge
debates were started by a young Js economics student, Vinay nair, against the President’s
wishes! the debates are held jointly with the hist and the Phil, two of ireland’s, let alone
trinity’s, premier debating societies. a reflection of how highly regarded the ser debates
are, is that both societies each year compete fiercely to host them.

i have always been of the belief that economists should not leave the middle
ground between economics and politics to others but be involved fully in this space
through both the written and spoken word. economic policy is inextricably linked with
politics and the solutions to any of the great problems of the day, if they are to be effective,
must take due cognisance of this reality. although more mathematical and quantitative
than the other social sciences, economics is still a social science with its central focus the
improvement of the economy and society which it ultimately must serve.

there have also been Workshops organised in most recent years. this year though
was exceptional with the two lectures given by nobel Prize winners in economics, the
first co-hosted with the hist and the second with trinity economic forum. it was a joy
for me to watch on television the 2015 nobel laureate angus Deaton receive his prize in
stockholm knowing that just a few weeks earlier he had addressed the hist/ser work-
shop. it was also fascinating to observe a few months later the 2002 nobel laureate Vernon
smith mingle for an hour or so with students after his talk in trinity.

the core of the ser though is the review. each year students compete to have
their essays accepted, their first exposure to the ‘cruel’ world of academic publication!
and each year we have many very fine undergraduate essays published in the ser, an ac-
curate reflection of the very high quality of many of the undergraduate economics students
at trinity we are privileged to teach and get to know each year. i look forward very much  
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to seeing this year’s selection, all chosen exclusively by the three student members of the
editorial team. the publication is unique, produced as it is by Js students each year, with
the committee from the previous year always ready to provide advice when needed.

it would be invidious to mention any previous members of the committees, as
there are far too many people involved, all of whom have had extraordinarily successful
careers since. by the time you will read this you will, through the launch, have got a taste
of the extent to which this is true. some of them have been extremely generous to the
Department but thanks for this is for another occasion.

for now it is important to mention a few past students, who predated 1987 and
who have made the ser financially self-sufficient. harry hartford has to take pride of
place with his generous funding of the ser over ten years. alan gray, Kyran mcstay and
conor Kileen, who predated harry as a student, also deserve our rich gratitude for their
funding in recent years. Vinay nair, who as mentioned defied ‘his’ President, has also
kindly funded the debates for many years and our most recent graduate aoife cunningham
provided funding almost before she received her first pay package! many others have con-
tributed in kind, such as for example being guest speaker at the launches or as a judge at
the various debates. and others contributed very generously indeed to the department
through the grattan scholarship scheme.  

for a while i wondered was the ser committee to be dominated by male stu-
dents, as seven out of the eight in some recent years were male. this was all turned on its
head this year, with seven of the eight committee members being female. they, like all
other committees, were a pleasure to work with. from the first meeting in early october,
when each committee looks awestruck by what lies ahead, it is fascinating to see the year
evolve to the point where the enormity of what they have achieved is only finally realised
when the first printed issues of the review are held firmly in their hands.

thankfully there are several members of the current staff to continue with this
great student project, so that this 30th issue is far from the last. they have already been
involved and have greatly assisted for several years.  

a reflection of the regard which students hold for the ser over the years is the
huge number of former committee members who have returned for the occasion of the
launch of this the 30th issue. over half have come from overseas, some from the united
states or further afield. many friendships established through the ser have lasted to this
day and in some cases ended in marriage!

it has been a great privilege for me to have been involved with and to have met
so many wonderful students over the years through the vehicle of the ser.

JOHN O’HAGAN
Professor of Economics and President of SER.
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WELCOMETOTHE REVIEW
on behalf of the committee of the 30th edition, i am proud to present you with the 2016
student economic review. the review is an academic journal published by the under-
graduates of trinity college Dublin. it is a practical and instructive introduction to aca-
demic research and publishing, encouraging students to engage with the subject of their
degree in an thoughtful manner. 

the review was founded in 1987, making this year the thirtieth anniversary of
publication. We, on the current committee, are very aware of the giants on whose shoul-
ders we are lucky to be. We are so grateful to all past committee members for setting the
standards and establishing the traditions that we now uphold.

the help we received from your legacy is clear. in february, we sponsored a talk
by a nobel laureate in economics, Vernon smith, at the trinity economic forum. last
november, we were equally proud to welcome, with the college historical society, our
discipline’s current laureate, the 2015 prize-winner angus Deaton. the audiences had
the privilege of hearing these economists speak of their areas of expertise. for her work
in organising Deaton’s talk, and our two annual debates, i would like to thank our incred-
ibly capable Debates manager annabel o’rourke. those contests, against cambridge and
harvard, were notable for the depth of understanding the multidisciplinary teams could
bring to motions about brexit and the oil crisis.

ultimately, the most important part of the ser’s year, and the part that makes
our activities unique, is the review itself. every submission is evidence of a student who
is interested and original. We are delighted to congratulate everyone who sent us an essay
and everyone whose essay has been included. i cannot give enough praise to our editor,
gillian o’connell, and Production manager, emily Waters, for the time, skill, and passion
they respectively put into judging these works, and doing them justice in publication.

the remaining members of the 2016 committee; our copyeditor sarah mcDow-
ell, our launch managers swetha sampath and stephen barr, and our finance manager
huda awan: a huge thanks to you all. it’s been a pleasure working together and i could
not think of nicer people to be forced to spend time with. 

the review has been made possible by our sponsors. for the contributions of
our long standing chief sponsor mr harry hartford, we will always be grateful. mr Vinay
nair, a past Debates manager, now lends his name to the winner’s cup and in his generosity
is ensuring the continuance of the standard he helped establish. We sincerely thank Key
capital for their valued support, this year and in the future. to mr alan gray and ms aoife
cunningham, both trinity graduates; the fact that you continue to add so much to aca-
demic life in the college deserves our warmest gratitude. 

for help of a different kind, we thank the members of the economics department 
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who happily act as our patrons: Dr michael King, Dr tara mitchell, Dr ronan lyons and
Dr michael Wycherley. further to this, we want to show our gratitude to all other staff
of the Department and the alumni office, who gave of so much of their time for us. your
experience and guidance are greatly appreciated.

lastly, to the President of the review, Professor John o’hagan, i want to express
the thanks of every past essay author and committee member, those of us lucky enough
to be part of your last edition at the college, and every single student who will in the
future become involved in the journal that will continue to be yours. for your encour-
agement, kindness, and warmth, we are deeply grateful. any affection you have for the
review, we have for you, and more. the student economic review inspires us, and in
that it mirrors its founder. 

We hope as you open the thirtieth edition of the student economic review you
will appreciate the breadth and the quality of its content. We had the joy of publishing
some truly excellent essays this year. our wish is that you catch the same feeling of ex-
citement and awe as you read them.

KATE HAYES
General Manager, Student Economic Review 2016.
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LETTER FROMTHE EDITOR
it is my pleasure to welcome you to the 30th edition of the student economic review.
over the past 30 years, the review has provided a platform for students to engage with
material presented in class and to explore areas beyond those encountered in lecture halls.

this year saw 85 submissions to the review, highlighting its continued popularity
and importance. these submissions spanned a huge range of topics and the volume of
work received, as well as the variety on display, emphasises the huge level of interest eco-
nomics has received in recent years.

this year’s review is divided into six sections, which i will now briefly introduce.
the first section, economic history, opens with a novel essay on the 16th century origins
of economic thought. one of the reasons for studying economic history is the explanations
that it can provide for the present. this year’s recipient of the Dermot mcaleese medal
for best essay, Daniel fallen bailey, shows the continued relevance of this approach by
tracing the origins of britain’s north-south divide back to the industrial revolution and
the educational scarring which occurred in the north as a result of the availability of jobs
and the high opportunity cost of pursuing education.

the second section, economic research, sees econometric techniques utilised
to investigate the relationship of beer consumption in ireland to the business cycle, the
determinants of whether or not people are worried about the privacy of their data in an
age of growing online economic activity and the characteristics of a labour force which
are most important for productivity.

the third and largest section, european economy, was also the section which
received the most submissions. the level of interest and the variety of topics on display
here reflects the huge role played by europe, as well as the extent of the challenges it
faces. these essays compare policy responses to the financial crises in ireland and iceland
(which while not in the eu is geographically and culturally european, as well as being
part of the schengen area), examine the swiss model as a possible option for britain in
the event of a ‘brexit,’  offer critique of some of the common claims made about the neg-
ative economic effects of non-eu immigration, evaluate the ecb’s programme of quan-
titative easing and argue in favour of centralised decision making for the agricultural sector.
Jonas Peisker receives the prize for best european essay for his comprehensive and metic-
ulously researched paper on the importance of unit labour costs in the eurozone. 

in the fourth section, industrial economics, we see an exploration of agency the-
ory, specifically how it relates to how firms choose to finance themselves. the fifth section,
Developmental economics, includes an econometric investigation of the effect of aid on
growth, an exploration of the relationship between female empowerment and economic
development and an essay exploring the effect of trade on income inequality, which we 
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placed in this section due to its particular focus on examining these effects in developing
countries.

the sixth and final section is applied economics. this section again is notable
for the variety on display, including an analysis of information asymmetry in and regulation
of the gambling market, a proposed method of investigating the effect of global shocks on
the domestic economy using historical data on the development of argentinian railways
and irish meat exports to britain between 1857 and 1910 as well as game theoretical ex-
plorations of ‘freemium’ pricing and open source software. richard roberts receives the
inaugural Donagh lynch Prize for best applied economics essay for his use of game theory
to examine the upheaval in the oil market that has been caused by the entry of shale pro-
ducers.

i would like to take this opportunity to thank my fellow editorial team members;
sarah and Kate for their hard work in selecting and editing the essays. Kate, as general
manager, also ensured the smooth running of the year through her hard work and organ-
isation. i would also like to thank the managerial team who organised a number of fantastic
events throughout the year. emily, our production manager, deserves special acknowl-
edgment for the long hours she put in to ensure the review was published.

ultimately the review can only be as good as the essays that are received and i
would like to extend my heartfelt thanks to everyone who submitted. the quality and va-
riety on display in all submissions was hugely impressive, making the process of narrowing
down essays a difficult but also enjoyable and illuminating one.

i also would like to thank the economics Department, especially Dr Wycherley,
Dr mitchell and Dr lyons for all their support. finally, particular thanks are owed, of
course, to Professor John o’hagan who has been a source of constant advice and support
throughout the year. the review would not be what it is today without his dedication and
commitment over the past 30 years.

Without further ado i now invite you to turn the page and begin. being part of
the review this year has been a fantastic experience and it is my hope that you will enjoy
this collection as much as i have.

GILLIAN O’CONNELL
Editor, Student Economic Review 2016.
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30TH ANNIVERSARY EVENTS
this year, the student economic review had the pleasure of welcoming both the 2015
nobel Prize Winner in economics, angus Deaton, and the 2002 nobel laureate in eco-
nomics, Vernon smith, to trinity college Dublin. these events provided students and ac-
ademics alike with the opportunity to engage with economic affairs outside of the lecture
hall. 

Nobel Prize Winner Visits Trinity College Dublin
17 November 2015

the student economic review and college historical society had the privilege of hosting
the 2015 nobel Prize Winner in economics, angus Deaton recently in trinity. students
and academics alike filled the gmb to watch the Princeton Professor receive the gold
medal for outstanding contribution to Discourse and hear his address.

Widely regarded as one of the forefront thinkers on welfare economics and in-
equality, the native scotsman has held esteemed positions in his home country, through
an honorary fellowship at cambridge, and in the united states, where he was President
of the american economic association. Praised for stressing the importance of individ-
uals, households and their choice architecture in the formation of economic policy, he
coined the Deaton paradox, which observes how sharp falls in income are not necessar-
ily reflected in consumption.  he has also been known to court controversy, as a vocal
critic of foreign aid and its limited effectiveness.

beginning with an overview of his family history, Professor Deaton showed how
he followed the socioeconomic advancement began and encouraged by his father, a miner
turned civil engineer, by becoming the first in his family to attend secondary school, and
subsequently university. Peculiarly, he stressed the role of luck in his own family’s success,
as his father’s contraction of tuberculosis saw him sent to scotland, instead of to the bat-
tlefields of World War one. he compared this to the role of chance in the good fortune
of the wealthiest in society, saying they tend to underestimate it.

Professor Deaton then ventured into his area of expertise, discussing some of
the views expressed in his book the great escape: health, Wealth and the origins of in-
equality. refuting any idealists in the room, he stated that one cannot champion economic
progress whilst criticising the existence of inequality, as the two go hand in hand. his ex-
ploration of some advantages of inequality proved particularly interesting, from its incen-
tivising effects to its advancement of education and technology.
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simultaneously he cited its many disadvantages, such as those who advance blocking the
progress of others, through creative destruction or political manipulation. overall he
stated that inequality, particularly in the us, reflects private returns far in excess of its
social ones, such as through its exacerbation of climate change.

following on this sentiment, he gave an insight into his current research on how
the 45 to 54 age group in america have displayed an increasing mortality rate compared
to the steadily declining mortality amongst all other groups. comprised almost exclusively
of whites and not reflected in any other oecD country, he cited irresponsible marketing
and an ‘epidemic of despair’ as possible reasons.

Despite the issues explored in his address, Professor Deaton ended on an overall
positive note. economic growth and progress have seen overall living standards in the
western world steadily rise over the last 200 to 250 years, which will ensure the pursuit
of happiness and prosperity despite setbacks. he also affirmed that the growth of devel-
oping countries does not require the halting of that of wealthier countries.

SARAH MCDOWELL
Assistant Editor/Copyeditor, Student Economic Review 2016.
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Nobel Laureate Speaks at 2016 Trinity Economic
Forum 

6 February 2016

at the recent trinity economic forum (tef), the 2002 nobel laureate in economics,
Vernon smith, spoke to a packed theatre of students, academics, and policymakers, from
ireland and abroad. Professor smith’s address, co-hosted by the student economic review
on 6 february 2016, had the distinction of making this year the first time a nobel Prize
winner partook in the tef.

born in Kansas before the great Depression, Professor smith, who is currently
at chapman university in california, has enjoyed a long tenure at the pinnacle of his field.
celebrated for pioneering the establishment of laboratory experiments as a tool in em-
pirical economic analysis, it was about this area he chose to speak, though his expertise
ranges to include capital theory, finance, and natural resource economics.

Professor smith introduced his talk by placing experimental economics in con-
text against the traditional experimental sciences. he explained how in physics error can
be controlled through precision in experimental design, whereas due to the heterogeneity
of human beings, error in his own field must be controlled through repetition. With the
challenging subtleties of experimental economics made apparent to the audience, Pro-
fessor smith began to speak about disproving false economic beliefs.

THE STUDENT ECONOMIC REVIEWVOL. XXX
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the first of the beliefs in question was that a market would be theoretically perfect only
when all traders have perfect knowledge of the conditions of supply and demand, the sec-
ond was that bubbles would not form in markets for tradeables if prices were known and
transparent.

Professor smith surprised his audience by admitting that he initially experi-
mented on both topics in order to confirm the hypotheses. that his work revealed that a
small number of people with only private information could find equilibrium, and that
even with perfect information traders in a market could create a bubble, fascinated the
academic community.

Professor smith explained that these results had far-reaching implications for
the understanding of the rules that govern the markets and the interaction of people within
them. he reflected that though these experiments had given him answers to questions he
wouldn’t have thought to ask, what he found most remarkable was how long the false be-
liefs persisted, and how hard it was to convince people that the evidence to the contrary
mattered.

mentioning some of the further research his work and the work of experimental
economists in general had prompted, in topics as diverse as using house prices to predict
recessions, and constructing markets to trade high voltage electricity, Professor smith
ended his speech on a note of excitement about what the future of his field would bring.

KATE HAYES
General Manager, Student Economic Review 2016.

xxix
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THE SER DEBATES
since the first of the student economic review debates was held in 1996, they have come
to represent one of the most exciting events in the trinity calendar. this year saw trinity
face cambridge and oxford with both occasions drawing large audiences and proving to
be hugely enjoyable evenings. We would like to take this opportunity to extend our sin-
cerest gratitude to a number of people and organisations. firstly, to the college historical
society who co-organised the cambridge debate, particularly auditor Julia mccarthy and
correspondence secretary annabel o’rourke. secondly, to the university Philosophical
society and their President ludivine rebet and secretary matthew nuding who were a
pleasure to work with and ensured that the debates exhibited the professionalism that
characterises both the Phil and the ser. special thanks also goes to Vinay nair who or-
ganised the first ser debate and our sponsors Key capital, harry hartford, aoife cun-
ningham and alan gray without whom none of this would be possible. 

Trinity vs. Cambridge 
25 November 2015

the first of the two annual student economic review (ser) debates took place in trinity
college on Wednesday 25 november 2015. the debate took place in a packed gmb cham-
ber and was chaired by Dr Patrick geoghegan, an expert on 18th and 19th century anglo-
irish relations and host of newstalk’s Talking History programme. 

co-hosted with the college historical society, the debate saw teams from trinity
and cambridge tackle the motion This House Believes that a Brexit Would be Good for the EU.
the trinity team; sophie Donnelly, cormac henehan and liam hunt proposed the motion
while the cambridge team; alasdair Donovan, James riseley and matt hazell opposed.

both teams offered different visions of a post-brexit europe, with the proposition
describing a europe free to pursue ever-closer union, and which would hold the upper
hand in any trade negotiations with britain following a brexit. the opposition on the other
hand spoke of a europe that would come to be dominated by protectionism with the loss
of a veto for the current free trade block. their version of a post-brexit europe was a far
less stable one, with brexit leading to a contagion effect, providing a framework for other
countries to leave and giving fuel to anti-europe voices across the continent.

one of the central questions of the debate was the nature of britain’s role in the
eu. on the one hand, the proposition described britain as an agent for positive reform
(pointing towards its role in reforming the caP and eu fisheries policy) and a champion
of free trade is it desperately needed in the eu. on the other side, britain was described
by the proposition as being more interested only in the economic advantages of member
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ship to britain and not in the european Project as a political and social union. they argued
that because of this britain is an obstacle to progress, specifically the further political and
economic integration, which they contended is essential to the eu’s future.

Above: Professor frances ruana, former Director of the esri

While the judges left the chamber to deliberate the audience heard floor speeches from
Jamie Donnelly, oisin Vince coulter, olly Donnelly and ronan mac giolla rua before
Dr geoghegan offered his highly entertaining take on proceedings.

the judging panel, chaired by Professor frances ruane, former director of the
esri deliberated for twenty minutes before returning to the chamber and awarding trinity
captain liam hunt the gold medal for best speaker and declaring the cambridge team
the winners by a narrow margin and presenting them with the Vinay nair cup.

xxxi
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Trinity vs. Harvard
11 February 2016

the second of the annual student economic review (ser) debates took place in the gmb
on thursday 11 february. co-hosted with the Philosophical society the debate saw teams
from trinity and harvard tackle the motion this house is not afraid of cheap oil.

the motion was proposed by the trinity team of oisin Vince coulter (ss classics
and Philosophy), Jamie Donnelly (msc. high Performance computing) and izzy sweeney
(Js Jewish and islamic civilisations) with the harvard team of Pavan hegde (second year
economics), Joy Jing (third year architecture and environmental science) and Krysianna
Papadakis (third year Philosophy, Political science and economics) opposing. the debate
was chaired by Patrick geoghegan; professor in modern history and host of newstalk’s
talking history programme.

the debate covered a wide range of areas, only appropriate given the influence
that oil exerts in today’s world. it centred on the political, economic and environmental
consequences of cheap oil with both teams offering widely different takes on the outcomes
of cheap oil in each of these domains.

the trinity team argued falling oil prices will weaken authoritarian regimes
propped up by oil revenues in counties like russia and saudi arabia. falling oil prices may
reduce the capacity of these states (and the islamic state) for military spending and sub-
sequently diminish their ability to project their power and ideologies internationally. the
proposition also argued that the West’s decreased reliance on these states for energy will
allow them to speak out more about human rights abuses in and by these countries.

harvard argued that the objectives of these states will not change and they would
simply find alternative sources of revenue and that lower oil-prices, and falling standards
of living may actually lead to increased aggression as they attempt to shift the blame to
the West.

the teams also disagreed on the consequences of cheaper oil for the economy.
While both agreed that falling prices benefit consumers in oil importing countries, the
harvard team questioned whether the marginal benefit to these consumers is worth the
cost to ordinary people in oil producing states (who are generally much poorer). another
point of contention was the effect of oil on the stock market. harvard argued that low oil
prices have caused a stock market crash and will cause persistent downward pressure on
the s&P while trinity contended that current low prices are merely a fluctuation caused
by a re-adjustment.

the final area of discussion was the environmental consequences of cheaper oil.
the proposition argued that low oil prices present an opportunity to renewable energy
producers and gives time to develop more efficient alternatives to tackle climate change. 
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they also argued that lower oil prices would lead investors to back more profitable energy
sources, leading to the development of renewables. conversely the opposition contended
that cheaper oil brought about by increased supply will lead to increased consumption
and that low oil prices would damage renewable energy development as these energy
sources will only be popular if oil is a worse option. if oil remains cheap, they claimed,
consumers will not switch to alternate sources.

While the judges mary harney, aoife cunningham, rosalind ní shúilleabháin and eoin
o'liatháin retired to deliberate, the audience heard floor speeches from ruth lennon (Jf
PPes), matthew collins (sf PPes), rory o'sullivan (Jf english and ancient greek) and
mark finn (Jf bess). Dr geoghegan then offered his entertaining take on the evening’s
discussion.

the judging panel returned to the chamber after twenty minutes of deliberations
and the panel chair mary harney declared harvard the winners in a close contest. she
then proceeded to present them with the Vinay nair trophy. the gold medal for best
speaker was awarded to trinity’s own Jamie Donnelly.

GILLIAN O’CONNELL
Editor, Student Economic Review 2016.

From left to right: Pavan hegde, Krysianna Papadakis, Joy Jing, mary harney
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GOD’S ECONOMISTS: ECONOMIC
THOUGHT INTHE SIXTEENTH CENTURY

PATRICK MCDONAGH
Senior Freshman

Discussions of the history of modern economic thought usually begin in 1776, with
Adam Smith’s  Wealth of Nations. However in this essay, Patrick McDonagh traces
the origins of the Quantity Theory of Money, the Subjective Theory of Value and Pur-
chasing Power Parity back to 16th Century Europe and in particular to the School
of Salamanca in Spain. He describes how conditions at the time led to these discoveries
and emphasises the importance of further research on this period.

Introduction
the sixteenth century was a momentous period in the history of early modern europe,
and indeed the world. it was an era characterised by the european exploration of the
world, led by figures such as Vespucci and Vasco de gama, and it saw the creation of a
truly global economy. the discovery of gold and silver in the america witnessed the vast
exploitation of these resources. as a result, huge quantities of these precious metals were
sent back to europe. this dramatic increase in the money supply led to unprecedented
inflation that ruined the livelihoods of many. it exacerbated economic difficulties and fu-
elled religious turmoil. on the other hand, the period saw a flowering of economic
thought. 

the 16th century contribution to the development of economics is often for-
gotten, in particular the efforts of the school of salamanca in spain which made critical
breakthroughs in the growth of ideas such as the quantity theory of money. that this area
has been so overlooked is strange, considering that in this period we see the beginnings
of a world economy and phenomena such as global capital flows in money. the literature
on this topic is sparse. only grice-hutchinson has written on this area, yet her most no-
table work on the topic is mostly comprised of translations of the work of these scholars.
this essay will analyse the contribution this school made in several areas of economics,
notably the quantity theory, and shall attempt to reassert the importance of the school of
salamanca to the development of the field of economics.
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Quantity Theory of Money
the seemingly endless supply of silver coming from the americas into europe led to a
rise of prices which was unprecedented for these times. in england alone ‘the cost of
living increased by a factor of seven … around 2 per cent per year’ (ferguson, 2008:27).
in spain - the main entry point for the precious metals being seville - prices also rose sub-
stantially. such circumstances made the intellectual climate fertile for explorations into
why this was happening. Jean bodin, in 1568, claimed he was the first to make the con-
nection between the rise of prices and the inflow of precious metal, a perhaps primitive
but evident account of the quantity theory of money. he was a prominent thinker known
for his political theories. bodin noted that the price of goods and lands had risen and at-
tributed this to the abundance of gold and silver.

in spite of his claim about being the first to notice this connection, bodin was in
fact pre-dated by twelve years by a towering intellectual from spain named martín De
azpilcueta navarro. navarro was a great cleric scholar who made contributions to canon
law, and to ideas about usury, and ‘produced the clear statement that the high cost of living
was a result of the import of treasure.’ (grice-hutchinson, 1952:52). in his own words
he states that the rise of prices was the result of the great quantity of money due to ‘the
discovery of the indes, which flooded the country with gold and silver’ (navarro’s com-
mentario resolutorio de usuras in grice-hutchinson, 1952:95) navarro’s analysis rested
on a very good understanding of supply and demand which extended to money as well.
he states:

‘that all merchandise becomes dearer when it is in great demand and short supply,
and that money, in so far as it may be sold, bartered, or exchanged by some other
form of contract, is merchandise and therefore also becomes dearer when it is in great
demand and short supply.’ (Navarro’s Commentario resolutorio de usuras in Grice-
Hutchinson, 1952:94).

such a statement is not entirely alien to one made by milton friedman, remarking that
the quantity theory of money is ‘a theory of the demand for money’ (friedman, 1956:
4).navarro parallels this remark when he states ‘that money is worth more when and
where it is scarce than where it is abundant’ (navarro’s commentario resolutorio de
usuras in grice-hutchinson, 1952:94). he realised that the increase in prices was not due
to other goods becoming more expensive, rather that the money used to purchase those
goods had became less valuable due to the great abundance of precious metals. further-
more, it is understandable why navarro and the spanish school discovered this relation
first, as spain was the entry point of the precious metals. as the wealth was transmitted
across europe, with the resultant inflation, the idea of the Quantity theory was discovered 
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in other areas such as in france.
both bodin and navarro, then, noted that the price of goods and lands had risen

and attributed this to the abundance of gold and silver. one crucial difference though,
with regards to bodin’s work the responses to the Paradoxes of maltestroit, was that it
included ‘factual discussions of monetary conditions … discuss [sic] with some authority
how trade caused money to flow from one country to another’ (backhouse, 2002:62).
this is a key reason for Jean bodin’s greater popularity and fame in europe, both at the
time and in the succeeding centuries. bodin’s analysis, though it may seem like crude
monetarism today, was at the time a revolutionary development in the field of economics.
scholars in Western europe at this point had shown little appreciation for the finer details
of monetary thought, beyond perhaps ensuring that coinage was of high quality. 

bodin claimed that the rise of prices was due to ‘the abundance of gold and silver’
(bodin, 1997:59) and strengthened this argument with recourse to historical example
and the use of figures. bodin and navarro both independently discovered this relation.
bodin realised that the crisis was due to a combination of other factors as well, such as
the ‘measureless growth which has taken place in the population’ (bodin, 1997:65). nei-
ther bodin nor navarro ‘argued that american silver was the sole cause of the price rise’
(elliot, 1971:63). this crisis was due to a combination of factors of which an inflow of
precious metals was but one - albeit an important one. bodin’s views, unlike navarro’s,
would prove inspirational to later economists and lead to the general dissemination of the
basic principles of the quantity theory of money. 

Subjective Theory of Value
the school of salamanca, as a rule, showed a tendency to support a subjective theory of
value. this viewpoint is perhaps best elucidated by luis saravia de la calle. saravia, ac-
cording to grice-hutchinson, notably ‘denies, with considerable vehemence that cost-of
- production can play any part at all in the determination of price’ (grice-hutchinson,
1952:48). this viewpoint is one coloured by the author’s position as a cleric. it was a stan-
dard trope of this period, rather like today, to view the business man as inherently greedy
and evil. Persons like saravia henceforth viewed with suspicion any analysis of value which
would allow merchants to claim they were recouping costs as it was believed they would
use this excuse to charge ever higher prices. savaria's is an extreme position of this view,
yet one that explicates contemporary development on the theory of value. in his own
words, saravia remarks that the value of a good is determined by: 

‘the particular circumstances and manner of the sale, the abundance of goods and
money, the number of buyers and sellers, the difficulty of procuring the goods, and
the benefit to be enjoyed by their use, according to the judgement of an honest man’ 
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(Saravia’s Instrucción de Mercaderes in Grice-Hutchinson, 1952:79).

savaria in his work expounds this analysis through deft use of examples to highlight what
are, in essence, the principles of supply and demand. his view rests on the case that he,
much like the rest of his school, viewed the average citizen, usually a poor one, as a con-
sumer rather than a producer. this difference in the conception of people marks the bent
towards a subjective theory, in order to protect the poor from grasping businessmen. such
a contemporary dislike was precedented as:

‘monopolists did raise the price of the commodities they controlled. Landlords did
raise rents and, in consequence, the cost of agricultural production and prices’
(Koenigsberger and Mosse, 1973:23).

the subjective theory seemed more morally just than a cost-of-production theory of
value. furthermore, it entails as a corollary the role of the market in dictating price. this
was a radical view to hold in a period characterised by mercantilism and ever growing
stringent price regulations. their work on the theory of value, led the school of salamanca
to call for the market to dictate the price of the vast majority of goods except for what
they saw as necessities such as bread and meat. the clerical training and background of
these scholars such as saravia led to a fascinating development within economic thought
not paralleled anywhere else in europe at this time. saravia, and his fellow cleric-scholars,
moved beyond the cost-of-production theory of value to create a truly original under-
standing on what decides the value of goods. 

Purchasing Power Parity Theory of Exchange
one of the most truly original contributions of the school of salamanca to economic
thought is to develop the foundations of what is now known today as the purchasing power
parity theory of exchange. this theory states simply that ‘the exchange rate between two
currencies over any period of time is determined by the change in the two countries rel-
ative price levels’ (Dornbush 1985:3). the context for this development was the scale
and size of the hapsburg-spanish empire which straddled across europe, comprising
spain, the low countries, the german empire and other smaller territories. Due to this
size, the emperor in this period, charles V, and later King Philip ii were always at war in
different parts of europe and needed to send funds to these diverse corners to maintain
the military forces. the influx of precious metals meant that there were ‘violent fluctua-
tions’ (glamann 1981:509) in the value of national currencies. this chaos was combined
with the need to fund the wars of the hapsburg monarchy. the result of this maelstrom
of political and economic crisis was to lead to a realisation that the same nominal figure 
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of money, could have different value and demand in different parts of europe despite not
changing in metallic content. as grice-hutchinson says:

‘when money was sent from foreign countries to Spain a considerably larger sum was
usually repaid in Spain than had been delivered abroad, but when money was sent
in the opposite direction, from Spain to places abroad, only a slightly larger sum,
and sometimes even a smaller one, was repaid abroad than had been delivered in
Spain’ (Grice-Hutchinson, 1952:54).

this sparked a great swelling of work on this topic by cleric-scholars such as navarro, De
soto, mercado and De molina. the works of these scholars on this topic often show the
influence of the subjective theory of value which can be illustrated by mercado who
writes:

‘the first is that modern exchange transactions are founded on the diversity in the
estimation of money. It is understood that this estimation is to be universal throughout
the whole of a kingdom, not peculiar to two or three or five needy persons in a town.
Thus we see that in all Flanders and in all Rome money is more highly esteemed
than in all Seville, and in Seville more than in the Indies, and in the Indies more
that in New Spain, and in New Spain more than in Peru...from Seville on Medina,
Lisbon, and any other place, the thing that causes a rise or fall in the market is the
abundance or scarcity of silver. If it is abundant the rate is low, and, if scarce, high.
Clearly, then, abundance or scarcity causes money to be little or greatly esteemed.
Hence, if in Seville at the present moment money is esteemed more highly than it
will be in a month's time, this is simply because in some way the market will have
been altered and freshly supplied, and, since money will be more abundant, its esti-
mation will fall. Estimation is and always will be the basis of such transactions’ (Mer-
cado’s Tratos y Contratos de Mercaderes in Grice-Hutchinson, 1952:99-100).

mercado goes on to illustrate these points with the use of examples, but the message is
clear; money itself is a commodity and its value will rise and fall depending on its external
environment. this reflects the role of the exchange rate in adjusting both goods and money
to their worth, based on supply and demand. hence, goods across the world will have the
same value but the value of the coinage used to pay for it depends on the scarcity or abun-
dance of precious metals. this is a useful analysis considering the myriad of currencies
present in europe at this point of time, all with differing gold or silver content. the schol-
ars of salamanca were able to recognise it and consider why goods differed in price in dif-
ferent locations even if there was no discernible difference in the actual goods themselves. 
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the differing price was the result of local subjective values of coinage. this line of thought 
helps to highlight the interconnectivity of the differing areas of economics these cleric-
scholars worked on, the views it created, and how they contributed to an analysis of
different problems.

Conclusion
the sixteenth century witnessed a radical development in economic thought which has
hitherto been given scant analysis and study. such a situation is unfortunate as it limits
our understanding of the growth of the field of economics. this period expounded the
first principles of economic ideas such as the quantity theory of money. the school of
salamanca spearheaded this revolutionary progress. these cleric-scholars, trained in the
latest developments of scholastic thought, were able to bring this mode of thinking away
from its traditional theological focus to concentrate it on economic life. they were aided
by the circumstances in which they lived, with the great inflow of precious metals from
the spanish colonies in the americas and the presence of a large spanish empire across
europe which necessitated the use of exchanges to send off money to regional armies.
these circumstances provided the external environment which sparked the curiosity of
these great thinkers as they sought to explain the economic world around them. the period
saw the birth of a rudimentary quantity theory of money, which helped to partly explain
the Price revolution of the sixteenth century, along with other contributory factors such
as population growth, urbanisation and an inelastic food supply. 

these scholars also contributed to a historically unparalleled theoretical under-
standing of what we now called the purchasing power parity theory of exchange. scholars
such as navarro, bodin, and mercado were brilliant economic thinkers who made original
advances that greatly enriched the field of economics. to further what was in their minds
god’s Work, these priestly economists brought about an economic revolution in thought,
often forgotten today. in an age of political, religious and economic chaos they sought to
understand the forces underpinning their society. the school of salamanca, though barely
known today, are a crucial focal point out of which economics grew. this topic is inade-
quately researched. areas that would require further research are topics such as the trans-
missions of their ideas, and its relation with the reformation and counter-reformation, as
well as more work on the subjects discussed within this essay. these sketches require sub-
stantial work in each particular area, but have been briefly discussed in this essay to illus-
trate the great advances these cleric-scholars made, advances which should no longer be
overlooked today in the history of economic thought.
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INTERGENERATIONAL SOCIAL MOBILITY

IN BRITAIN: THE CURSE OF COAL
DANIEL FALLEN BAILEY

Senior Sophister

The existence of a North-South divide has long been a feature of the British economy.
In this essay, Daniel Fallen Bailey traces the origins of this divide back to the indus-
trial revolution. He argues that this divide is not the result of deindustrialisation of
the once prosperous North but rather predates and was widened by Industrial Revo-
lution. In particular he highlights the pernicious effects of people choosing not to
pursue education.

Introduction
in 1986, margaret thatcher’s government applied for assistance from the european re-
gional Development fund, as the ‘serious economic plight and poor future prospects of
much of britain’s north’ required urgent attention (martin, 1988 p.390).  a census of
employment report in 1987 confirmed a ‘catalogue of economic decay’ (martin, 1988
p.390), proving the existence of a significant employment gap between north and south.
this sparked a political debate in the 1980’s which centred on a britain of ‘two nations’;
a depressed north and a prosperous south (martin, 1988). 

Worryingly in 2015, we not only see that this economic divide still exists, but
that it has actually widened. reports released over the last number of years have re-sparked
this debate by showing that the scale of divergence has intensified over a number of indi-
cators including; employment, population, educational outcomes and growth. for exam-
ple, the cities outlook report (2015) shows that from 2004 to 2013, for every 12 jobs
in the south and south-east, only one was created elsewhere in the uK. in terms of pop-
ulation, they find that only 2 cities outside the south feature in the top 10 fastest growing
cities, with the northern city of sunderland the only city to see negative population growth
over the period.

as for economic growth, tyler et al. (2014) show that the divergence between
the fastest and slowest growing cities from 1981-2011 clearly displays a broad geographical
divide, with the ‘laggards’ mainly comprising of  northern cities. on top of this, research
conducted by the lecturers union ucu (2009) on the number of degree holders per uK
constituency, display “gross inequalities” in educational outcomes (curtis, 2009a, 2009b).
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their results show that in poorer areas, the percentage of the working-age population
with a 3rd level degree has fallen in the decade up to 2009, while in traditionally wealthier
areas, it has pulled further away, and can be up to 50 per cent higher in some areas.  

Figure 2: Cumulative Differential Output Growth Paths: Fastest and Slowest Growing Cities,
1981-2011 (Source:  Tyler et al., 2014:20)

Rooted in History
this essay aims to delve into the roots of this divide. motivation for research in this area
stems from the fact that there is a striking correlation between the cities classed as the
most under-performing in recent decades (based on the examples listed above), and the
centrality of these same cities to the success of britain’s industrial revolution in the early
19th century. many of the worst performing cities in the sources listed above make up
martin’s (1988) categorisations of the industrial and manufacturing heartlands of britain.
We know from the work of authors such as allen (1979, 2009) and fernihough and
o’rourke (2014), that the industries within these heartlands, (such as coal, metallurgy
and textiles) were central to britain’s economic success during the period.
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however, this striking correlation is easily misinterpreted as implying that these
areas of britain were once relatively well off, and that deindustrialisation of these heart-
lands lead to the relative economic decay we see now in these reports. this essay believes
that this view is incomplete. instead, it supports the ideas put forward by massey (1979),
martin (1988) and southall (1983), who all claim that; despite the importance of these
industries to britain’s economic success,  the economic divide described above has been
a persistent aspect of british history, occurring long before the period of deindustrialisation
in the 1970’s and 80’s which first sparked the debate. they support the notion that this
dichotomy was evident as far back as the early 19th century, and that the onset of the in-
dustrial revolution only served to consolidate the divide.

A New Narrative
this essay, applying the intuition of gregory clark (2014), aims to present the argument
that the industrial revolution both consolidated and amplified an economic divide be-
tween the north and south of britain, and thus led to a persistent lack of intergenerational
social mobility in the country, the effects of which can arguably still be seen today. clark
uses surname analysis to show that surnames within certain occupations reflect events
from centuries before, in a way that wouldn’t be possible if intergenerational social mo-
bility was high. in this framework social mobility today is both lower and class differences
more persistent than we would have originally believed.

resting on this logic, this essay argues that a uK city, town or constituency’s
proximity to one of these industrial heartlands at the turn of the 19th century matters
for its social mobility and economic outcomes today. rooted in this argument are three
underlying assumptions regarding a person living in one of these areas, and thus located
next to one of these northern industrial centres. they are as follows: 

1. in being located next to or near one of these industrial centres, you were
likely to be employed, or dependent upon someone employed, in the in-
dustries of coal mining, metallurgy or textiles.
2. if employed in one of these industries, you were likely to have been en-
gaged in that employment from a young age (i.e. likely to have undergone
child labour).
3. you were likely to have been classed among the poorer cohorts of society,
and have been paid a wage lower than the national average.

if these assumptions hold true, then once combined they have very important implications
for the likely path taken by a given individual located in these areas. the most important
of these implications is that they were more likely to have forgone the opportunity to in-
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vest heavily in their education. this idea rest on the basic theory of opportunity cost. the
adoption of technological change associated with the onset of the industrial revolution
(fernihough and o’rourke, 2014) created a significant and positive shock to the demand
for low-skilled employment in the industries of coal, metallurgy and textiles (allen,
2009). suddenly, the opportunity cost associated with staying in school widened dramat-
ically. more relevant even, is the fact that given the relatively low wages earned in these
industries, the surplus of demand for workers also widened the opportunity cost of keep-
ing kids in school, as they too could be supplementing household income by working in
these low-skilled sectors.

as a result of these implications, so long as industrial output was still relevant to
the british indigenous economy and thus, a stable form of employment, decisions by work-
ers to forgo investing in both their own and their children’s education persisted. however,
these seemingly rational decisions were inherently vulnerable to cyclicality. Von tunzelman
(1981, as cited in martin, 1988) and massey (1979) both cite the interwar years of the
20th century as a turning point for these industries. the onset of the great Depression of
the 1920s and 30s began a period of deindustrialisation in britain, where industries such
as coal mining, shipbuilding and heavy engineering went into decline. the most intense
period of decline occurred in coal mining in the 1980s. between 1981 and 2004, english
and Welsh coalfields shed 222,000 jobs, or 90 per cent of all british coal industry em-
ployment (beatty et al., 2005).

assuming the persistent forgoing of education by workers in these sectors in the
decades up to deindustrialisation, this paper argues that there was no intergenerational
legacy of skills in any other areas to fall back on after deindustrialisation occurred. there-
fore, the divergences in economic outcomes between the north and south of britain be-
come more pronounced only after the interwar years, and intensify even more after the
1980’s. this is reflected in the data cited at the outset of this paper. the narrative outlined
here makes the argument that the origin of this divide lies firmly in the period of industrial
revolution in britain.

Coal, Metallurgy and Textiles-How Important?
the assumption that an individual living next to an industrial heartland was likely to have
been employed in one of these three industries rests on the belief that these sectors were
substantial in size, growing consistently, and important to the success of the industrial
revolution in britain.

evidence for this can be found in the literature. for example, it is widely accepted
that technological change was the main driver of the industrial revolution (mokyr, 2009).
however, crafts (1985) argues that this technological change was a narrow phenomenon,
very much localised to certain industries. crafts believes that the upsurges in productivity 
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associated with the industrial revolution in its early stages should not be understood as
widespread, but rather, centralised in textiles and metallurgy (ibid). Productivity in all
other manufacturing industries remained stagnant in pre-modern backwardness for the
first half of the 19th century (crafts, 1985). this idea is reflected in the data we see for
these industries. mccloskey (1981) finds that the cotton industry contributed 18 per cent
per annum to national productivity growth between 1780 and 1860. cotton also grew
from 6 per cent of all british exports to 34 per cent between 1785 and 1855 (findlay and
o’rourke, 2007). as for metallurgy, allen (1979) outlines how britain was a major sup-
plier of iron and steel to world markets around this time. he claims that midway through
the 19th century, the british iron industry was the most efficient in the world.

a crucial factor underpinning the success of these industries however, was coal.
allen (2009) emphasises that the success of these industries was dependent upon the mass
exploitation of cheap coal. because of britain’s relatively high wage economy, he argues,
it became cost effective to adopt new technologies which up to then had not been widely
used. these new technologies involved capital intensive machinery, which were powered
by coal (e.g. the steam engine). as coal was cheap and labour relatively expensive these
machines were increasingly substituted for labour (allen, 2009). 

on top of this, given the british empire’s continued expansion overseas, new
export markets were consistently being created. this justified the further expansion in
the output of exported goods, namely; cotton and iron (allen 2009, 1979). since these
industries were fuel intensive, this expansion in output spurred demand for coal, since
coal powered the new machinery they were increasingly employing. overall therefore,
we can begin to understand why the industries of coal, metal and textiles were central to
the story of britain’s industrial revolution. britain’s expanding international dominance,
coupled with the adoption of productive new technologies facilitated the growth of the
cotton and iron industries, which, in turn facilitated the growth of the coal mining indus-
try.

Locational Factors
the first assumption of this model is underpinned by the belief that coal, metal and textile
industries were all clustered around one another. upon examining the literature, we can
see there is sufficient evidence to suggest that this was the case.

firstly, coal was bulky and heavy, and thus costly to transport. therefore, in an
era before the transport revolution of the late 19th century, the logistics of coal trans-
portation prevented any heavy industry which was reliant upon coal from locating in places
where coal wasn’t readily available (matthias, 1983, as cited in fernihough and o’rourke,
2014). secondly, where coal was used up in the production process there were substantial
cost savings to being located close to where coal was mined (Wrigley, 1961).
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to conclude, fernihough and o’rourke (2014) find that the availability of coal
mattered for population growth, and thus, economic activity in general across europe
from 1800 onwards. given what we know about the importance of textiles and metallurgy
to economic activity over this period in britain, a convincing picture therefore begins to
emerge that to be close to coal is to be close to all three of these industries. as Pollard
(1981) puts it: ‘the map of the british industrial revolution, it is well known, is simply
the map of the coalfields’ (Pollard 1981, as cited in fernihough and o’rourke, 2014).
this naturally increases the likelihood of employment in one of these sectors, which is a
central assumption to this research.

Child Labour and the Industrial Revolution
child labour encompasses the darker aspects of britain’s industrial revolution. this is
captured by charles Dickens’ description of the factories which employed children as
“dark satanic mills.” child labour is a harsh reality associated with the time, and for the
purposes of our second assumption, there is plenty of literature suggesting that it was fo-
cused in the industries we have mentioned throughout.

tuttle (2001) uses british Parliamentary Papers to outline the extent of the phe-
nomenon throughout the industrial revolution. importantly, she claims that child labour
was not a national market. instead, it was a regional problem, where high instances of
child labour were found most frequently in manufacturing districts. for example, both
nardinelli (1980) and tuttle (2001) argue that child labour formed a significant portion
of the labour force in textile mills. in 1833, children under the age of 13 comprised 10
to 20 per cent of the textile workforce, and this number rises as high as 57 per cent when
children between the ages of 13 and 18 are included (tuttle, 2001). the figures are just
as stark for coal mining. in 1842, children formed between 19 per cent and 40 per cent
of the overall labour force in british coal mines (ibid). 

an important characteristic of employment in factories and coal mining is that
it was very often hereditary. humphries (2013) shows that for boys born between 1821
and 1850 whose father was engaged in either mining or factory work, the mean age for
them to start work was 8 years old, the lowest of any job in their study (excluding casual
labour). humphries (2013) also shows that for this same cohort, almost 40 per cent of
children working in mining or factory jobs were following in the footsteps of their fathers.
both humphries (2013) and tuttle (2001) claim poverty to be a significant factor driving
child labour, with parents sending kids to work in search of much needed income.

Opportunity Cost
the literature up to now has outlined some very important aspects of the british industrial 
revolution. firstly, the industries of coal, textiles and metallurgy were central to its suc
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cess, and were all likely to cluster around one another. secondly, child labour tended to
be focused in these sectors, and this tended to be driven by poverty as well as hereditary
factors. as outlined previously, if these facts hold true, then they have one very important
implication for an individual living in a region close to a coal field/industrial centre, which
is that they were likely to forgo the opportunity to invest heavily in education. it is there-
fore important to understand the mechanisms at work here, which made people who
faced these realities forgo the opportunity to educate themselves and their children.

the theory of opportunity cost is essential here. the onset of the industrial rev-
olution would have constituted a positive shock to the demand for unskilled labour. atkin
(2015) and black et al. (2005) provide examples of positive shocks to labour market op-
portunities for the unskilled, and how it serves to widen the opportunity cost of education.
black et al (2005) notes how the appalachian coal boom of the 1970's raised the earnings
of high school dropouts relative to graduates. the authors estimate that a 10 per cent rise
in the wages of dropouts resulted in a 5 to 7 per cent reduction in high school enrolments.
atkin (2015) outlines how a period of major trade reforms in mexico altered educational
outcomes via the local expansion in export manufacturing employment for high school
dropouts. for every 25 jobs created it was found that one pupil dropped out at grade nine,
3 years before graduation (atkin, 2015).

it is fair to suggest then, that the consistently positive growth in the industries
of coal, metal and textiles during the industrial revolution (2 to 3 per cent per annum in
coal and iron; 7 per cent per annum in cotton; findlay and o’rourke, 2009), as well as
the continued expansion of international dominance by the british empire (massey, 1979)
would only ever have impacted negatively on workers’ perceptions of the opportunity
cost of education.

thus, the decision not to invest in education persisted so long as the decision to
work rather than study appeared a rational one. so long as the momentum of the industrial
revolution kept on growing, so too did the numbers choosing to follow in the footsteps
of previous generations in these northern industrial areas by starting work young. a pattern
begins to emerge, made up of low wages, consistently low educational outcomes, and in-
herent vulnerability to the trade cycle. this pattern unravels once the period of deindus-
trialisation sets in, and it becomes clear that certain groups in british society have been
victims of region. such is the argument of this essay, which the literature outlined above
has shaped.

Conclusion
this essay has put forward the idea that the increasing economic divide between northern
and southern britain has its roots within the british industrial revolution. it hypothesises 
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that the surge in industrial output during that period set in motion a perpetual cycle of
underinvestment in the education of those whom it employed. this created a generation
born into a region that was utterly one-dimensional in skills set. as a result, the economic
prospects of this cohort were inherently vulnerable to trade cycles. Post deindustrialisation
therefore, this dichotomy unravelled. 

the ‘metropolitan south’, with its experience in commerce, banking, finance
and government constituted as fertile soil for the modern economy, infinitely more dy-
namic and better suited to the way in which complex economic, social and governmental
issues overlap today (martin, 1988). conversely, the ‘industrial north’ was to experience
persistent economic decay. if this is indeed the case it provides major justification for poli-
cies aimed at equal access to education, which seek to eradicate the possibility of being a
victim of region in britain. however, until these issues are addressed it remains the true
in britain today, as it was during the industrial revolution, that:

‘The burden fell most heavily, both then and subsequently, on those regions which
created her prosperity’ (Southall, 1983:400).
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IS BEER CONSUMPTION IN IRELAND
ACYCLICAL?  

GEARÓID GIBBS
Senior Sophister

In this econometric investigation, Gearóid Gibbs examines beer consumption in Ireland
and its relation to the business cycle. Citing psychological studies on increased alcohol
consumption during recessions, he hypothesises that this relationship may be an acycli-
cal one, while also emphasising evidence for procyclical consumption from economic
literature.  While the results of the time-series regression analysis were inconclusive,
the scope for further research in this area is emphasised.

Introduction
ireland’s reputation as a nation of prolific drinkers is well established. of all alcoholic
drinks, beer continuously tops the list and accounted for 48 per cent of total alcohol con-
sumption in ireland in 2010, equating to approximately 98 litres of beer or over 200 pints
per person (Who, 2010). in light of these statistics, this paper seeks to examine the
nature of the consumption of beer in ireland. 

traditionally, investors have viewed alcoholic beverages, particularly beer, as
products which are relatively unaffected by trends in the business cycle. indeed, some
identify drink manufacturers’ stocks as being ‘defensive’ against downturns. empirical re-
search shows the returns on the common stocks of big beer firms are about 50 per cent
less volatile than the market average (freeman, 2001). 

this phenomenon raises questions regarding the economic nature of beer. is beer
a normal good, with demand increasing as income increases? or is beer an inferior good,
resulting in decreased demand as income increases? Psychology also has relevant inputs
with some theories indicating that alcohol may help to alleviate economic anxieties. this
suggests an acyclical relationship between alcohol consumption and the business cycle.
given beer is a relatively cheap beverage, as compared to wine or spirits, individuals may
substitute more expensive drinks for beer. in this case, there is a two-fold force behind
increasing beer consumption in a recession. this paper aims to investigate the cyclicality
of beer consumption in ireland, with the specific hypothesis that beer consumption is
acyclical. 

the paper is outlined as follows: section two reviews the background and the
existing literature, sections three and four specify the empirical approach and data used
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in the study, section five presents the empirical results, and section six discusses possible
extensions to the research. 

Background and Literature Review
the hypothesis of acyclical beer consumption is developed from several psychological
studies that have shown individuals to increase their alcohol consumption during economic
downturns. brenner and mooney (1983) contend that individuals suffering from the
‘stresses of unemployment’ may attempt to ‘alleviate psychological distress by medication
with alcohol’. the authors found that as unemployment rates rise, self-destructive activities
such as alcohol abuse and drunk driving increase in prevalence. 

the economic literature is more varied. the general view is that alcohol is a pro-
cyclical normal good, with consumption rising in income. tremblay and tremblay (2005)
conducted an analysis of the us brewing industry. in a summation of eight previous studies
on beer demand, they show six results of beer being a normal good, and two findings of
an inferior good. freeman (2001) analysed beer and the business cycle in the us over the
period January 1955 to December 1994. using monthly data, his estimation results in a
co-integrating relationship between beer, beer taxes and cyclical economic factors sug-
gesting that beer is somewhat immune to economic cycles. ‘beer consumption increases
with income and industrial production, but increases in unemployment also’. consistent
with this finding of beer consumption being acyclical, blake and nied (1997) conclude
that the consumption of beer in the uK, in contrast with three other types of alcohol bev-
erage, increases with the unemployment rate. however, they also find the long run income
elasticity of beer to be 0.8 suggesting that beer consumption is still somewhat affected by
cyclical economic factors.

bor et al. (2013) found that during the ‘great recession’ abstinence rates from
alcohol increased in the us. however, this decrease was countered by an increase in total
alcohol consumption rates, as more people became ‘frequent binge drinkers’. ‘the rise
in frequent binging was observed for both employed and unemployed respondents, sug-
gesting that factors other than job loss were driving these changes’. the authors contend
that this diverging result can be explained by the countervailing ‘income-effect’ hypothesis
and ‘provocation’ hypothesis. on the one hand, lower income reduces consumption, es-
pecially amongst low-income groups; however, recession-linked insecurities may lead to
greater alcohol intake as a stress alleviation mechanism. 

the authors’ conjecture that the downturn associated with the great recession
was much more severe than the previous business-cycle fluctuations that have been
analysed in the literature. this result of countercyclical binge drinking is confirmed by
Dee (2001), who found that a five percentage point increase in the unemployment rate
results in an 8 per cent increase in the probability of heavy drinking. 
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Empirical Approach
a time-series regression model of annual beer consumption on cyclical economic and de-
mographic variables is estimated. the model is specified as:

yi = ß0+ß1X1+ ß2X2+ ß3X3+ ß4X4+ ß5X5+ ß6X6       (1)

where:
yi: beer - the annual recorded consumption of pure alcohol (corresponding to
beer at 5%) in litres, per person, aged 15 years old and over.
X1: unemPloyment - the seasonally adjusted annual average standardised un-
employment rate.
X2: loggDPPc - the log of gross Domestic Product per capita.
X3: emPloyPoP - the ratio of those in employment to the population.
X4: ProPyouth - the proportion of the population aged between 25-34.
X5: eXcise - the amount of excise tax on a pint of beer in euro.
X6: Vat - the amount of Vat on a pint of beer in euro. 

Data and Expectations
the data is aggregated from several sources and covers the period from 1983 to 2013.
summary statistics are presented in table 1. the dependent variable is the annual recorded
consumption of pure alcohol (corresponding to beer at 5 per cent) in litres, per person,
aged 15 years old and over. this is obtained from the World health organisation. figure
1 shows the development of beer consumption in ireland over the past three decades. 

on the right hand side of the regression equation several cyclical variables are
included. these are the unemployment rate, the seasonally adjusted annual average stan-
dardised unemployment rates taken from the central statistics office; employed/popu-
lation ratio for the population aged 15 years and older; and, gross Domestic Product per
capita, obtained from the World bank statistics database. Different variables are included
to capture varying trends in the business cycle. if the hypothesis of acyclical consumption
is correct, we would expect a positive relationship between beer consumption and un-
employment. increasing unemployment should increase the consumption of beer. in a re-
cession the employed/population ratio is likely to fall, we would then expect a negative
relationship between this variable and the consumption of beer. gDP per capita is a meas-
ure of individual income. We would expect beer consumption to increase as gDP de-
creases, but if beer is a normal good; its consumption would increase as income increases.
the expected effect is ambiguous and depends on the relevant magnitude of each effect.

given the distribution of per capita gDP is badly skewed, a non-linear relation-
ship is created between gDP per capita and beer consumption. to control the skew gDP
per capita is transformed by taking its logarithm, this action can also help to prevent het-
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eroskedasticity problems.  

Figure 1: Beer Consumption (litres of alcohol) from 1983 to 2013

Kerr et al. (2004) document that different age groups have varying consumption patterns
regarding types and quantities of alcoholic drinks consumed. tremblay and tremblay
(2005) show for the us that individuals in the 25-34 year cohort have the highest con-
sumption of beer (approximately 50 per cent in 2001). following freeman (2011), we
control for changes in the size of this group. as this is the highest consuming age group,
we would expect trends in consumption to be related to the size of this group. 

two tax variables are included. tax on beer includes excise and Vat. Data comes
from the revenue commissioners who provide statistics on the tax liability levied on a
pint of beer. given that beer may be addictive, government may attempt to reduce con-
sumption by increasing the price. Price increases are generally borne by increasing the
relevant excise rate. tax may therefore have been used as a policy measure to attempt to
reduce alcohol consumption and its related health and social harms. We would expect a
negative relationship between tax and beer consumption. 

there are several issues and assumptions about the data on beer that must be
recognised. firstly, statistics are only as accurate as data recorded. When considering al-
cohol consumption, it should be recognised that some consumption may not be recorded.
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alcohol that is homemade, smuggled, or intended for purposes other than consumption
may go unrecorded. the World health organisation estimated irish unrecorded alcohol
consumption to be approximately 0.5 litres per head (for the population aged 15+ years)
in 2010. 

Table 1: Summary Statistics for Variables

there are several issues and assumptions about the data on beer that must be recognised.
firstly, statistics are only as accurate as data recorded. When considering alcohol con-
sumption, it should be recognised that some consumption may not be recorded. alcohol
that is homemade, smuggled, or intended for purposes other than consumption may go
unrecorded. the World health organisation estimated irish unrecorded alcohol consump-
tion to be approximately 0.5 litres per head (for the population aged 15+ years) in 2010. 

secondly, given that the volume of beer consumed is based on the revenue com-
missioners clearances data, we assume that all beer available for consumption in a partic-
ular year is consumed in that year. this does not account for beer that may be imported
and subsequently re-exported, beer that has been stored, or beer used in the preparation
of food or discarded. 

Empirical Results 
the first regression model is estimated. table 2 outlines the preliminary results from the
time-series ols regression. the r-squared of 0.9236 suggests the model explains 92.36
per cent of the variation in beer consumption. this seems rather high for a very simple
model. 

unemployment, employment to population ratio, and the 25 to 35 population
proportion are insignificant. log of gDP per capita, excise, and vat are all statistically sig-
nificant at 5 per cent. before drawing inference from these results it is necessary to check
the model for potential problems. starting with heteroskedasticity, the square of the resid-
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uals is plotted against the fitted values in figure 2. 

Table 2: OLS Regression Output

unemployment, employment to population ratio, and the 25 to 35 population proportion
are insignificant. log of gDP per capita, excise, and vat are all statistically significant at 5
per cent. before drawing inference from these results it is necessary to check the model
for potential problems. starting with heteroskedasticity, the square of the residuals is plot-
ted against the fitted values in figure 2. 

the plot of the residuals shows a relatively even distribution across the fitted
values. a more formal test for heteroskedasticity is also performed. the breusch-
Pagan/cook Weisberg test is designed to detect linear forms of heteroskedasticity. a small
chi-square value confirms that heteroskedasticity will not be an issue in this model. 

given this is time series data, it is likely that serial correlation is an issue. serial
correlation occurs when the errors associated with a given time period carry over into
future time periods. the gauss-markov theorem requires simultaneous homoskedasticity
and serially uncorrelated errors (Wooldridge, 2009). ols will no longer be the best linear
unbiased and efficient estimator in the presence of serial correlation. While serial corre-
lation does not affect the unbiasedness or consistency of the ols estimators, it does in-
fluence the efficiency. Positive serial correlation will cause the ols estimates of the
standard errors to be smaller than the true standard errors. in this case the standard errors
and test statistics are not valid, even asymptotically (Wooldridge, 2009). 

given the size of the sample, the presence of serial correlation cannot be ignored.
to identify serial correlation, a Durbin-Watson d-statistic is calculated. a value of 1.521
is returned. calculating the upper and lower bounds, 0.998 and 1.931 are obtained re-
spectively. as the DW statistic lies between the upper and lower bounds, the test is in-
conclusive. a DW value close to 2 suggests that autocorrelation may not be a problem.
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given a value of 1.5 and an inconclusive test, the data will be treated as if serial correlation
is present, although formally the null hypothesis cannot be rejected. 

Figure 2: Residual and Fixed Value Plot

a common assumption underlying time series analysis is that the data is stationary. many
economic time series, however, are not stationary and may be highly persistent. there is
reason to believe that the variables exhibit a unit root in their time series representations.
a Dickey-fuller test for unit root is conducted on the dependent and independent vari-
ables. the null hypothesis is that the variable follows a unit-root process and is therefore
non-stationary. the Dickey-fuller tests reveal that both the dependent and independent
variables all exhibit unit root processes and are non-stationary. 

to correct for the unit root processes, the variables are first-differenced. first
differencing involves transforming the variables into a series of changes from one period
to the next. first differencing can also be used to correct for the serial correlation iden-
tified earlier. the differenced data will contain one less data point than the original sam-
ple.

the regression is estimated again using the first-differenced variables as in equa-
tion 2. even though several variables were found to be insignificant in the first regression,
they are important control variables and are retained in the revised model. table 3 outlines 
the results from the regression using the first-differenced variables and robust standard 

SER 2016 .qxp_SER Intro  15/03/2016  08:21  Page 32



ECONOMIC RESEARCH

27

errors. a Durbin-Watson d-statistic of 2.28 is calculated. given this is close to 2 we can
conclude that the serial correlation issue has been addressed. 

from table 3, the differences in unemployment, Vat, excise, and 25-35 population pro-
portion are now all insignificant. the difference in the employment to population ratio is
significant at the 10 per cent significance level, while the difference in log gDP per capita
is significant at 5 per cent. the r-squared shows that the model is now explaining about
31.9 per cent of the difference in beer consumption, down from 92.36 per cent in the
previous regression. 

a negative coefficient on the employment to population ratio variable supports
our hypothesis. a 1 per cent increase in the employment to population ratio will lead to
an estimated decrease in litres of alcohol consumed, corresponding to beer, by about 0.43
per cent. that implies that a falling employment to population ratio, as would be expected
in a recession, would lead to an increase in the consumption of beer. 

a positive coefficient on the gDP variable is as expected and suggests a pro-
cyclical relationship between beer and the business cycle validating the income effect. an
increase of 1 in the log of gDP/capita will increase litres of alcohol in beer consumed by
8.178. given this variable was transformed by a logarithm, we can interpret this as a per-
centage increase. a 1 per cent increase in gDP/capita is estimated to increase litres of al-
cohol consumer, corresponding to beer, by about 0.081 per cent. 

Table 3: OLS Regression with First Differenced Variables 
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Extensions
the main limitation in this study is the size of the sample. the 31 annual data points, rep-
resenting 1983-2013, may not be sufficient to identify changes in demand for beer to
changes in economic performance variables. increasing the frequency of the data to allow
within-year variations in alcohol consumption to be identified would be an immediate
improvement. however, there are limitations to the data available and aggregated data is
often the only option. 

regarding the demographic factors affecting beer consumption, the distribution
of ages in the population may affect beer consumption in more nuanced ways than the
single age group variable included in this study can identify. even though we found the
proportion of individuals aged 25-34 to be an insignificant variable, there may be merit
in examining changes in the entire age distribution of the population. freeman (2011)
takes this approach and uses a polynomial distributed lag (PDl) model as an alternative
to the single age cohort variable. 

furthermore, it would be interesting to investigate how changing economic con-
ditions impacts the alcohol consumption of different subgroups of the population. Details
on income and education could provide insights here. if lower income groups are more
likely to face job losses, they may increase consumption. however, high income earners
may be more exposed to other factors affected by detrimental economic performance,
consider investments in property or equities. the role of gender could be examined. bor
et al. (2013) found single men are most likely to increase drink intake during a recession.

finally, some literature claims that the consumption of beer rises in a recession,
as consumers switch away from more expensive drinks. further research to identify trends
across alcoholic beverages could be undertaken. 

Conclusion
this paper attempted to identify the cyclicality of irish beer consumption, in particular,
the hypothesis that the consumption of beer is acyclical was tested. this research was mo-
tivated by psychological work which has shown that individuals may self-medicate with
alcohol and rely on it as a ‘cold comfort’ to alleviate the stresses of an economic downturn
and associated insecurities regarding income and employment. While research has been
conducted on this topic, no studies have examined the irish experience, especially relevant
giving varied business cycles across the 1980s, 1990s, and 2000s, and one of the highest
beer consumption per capita statistics in the world-98.3 litres in 2012. 

the findings in this paper do not lend themselves to any firm conclusions. While
a negative relationship was established between beer consumption and the employment
to population ratio, a positive relationship was also recorded with gDP per capita. overall, 
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and following the results of the majority of the literature, it is likely that beer is a normal
pro-cyclical good and that the income effect dominates any provocation effect which may
increase consumption in certain circumstances. 
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SAVING PRIVATE DATA: THE ECONOMICS
OF ONLINE PRIVACY

GREG MANGAN

Senior Sophister

Economic activity is increasingly taking place in an online setting and the security
and privacy of people’s personal information is increasingly called into question by
whistleblowers and media outlets. In this econometric investigation, Greg Mangan
uses a logistic regression model to investigate what influences people’s concern about
privacy. While his results do not support hypotheses about demographic differences
he finds that being the victim of a cybercrime has  a significant effect on fear. These
results suggest that stereotypes about different demographics ‘attitudes to the internet
may be an oversimplification, and that in reality differences in attitude are the result
of different experiences.

Introduction
as internet users, should we be worried about our privacy online? furthermore, are we
worried about our online privacy? there are many causes for fear in offering our personal
information online. however, from the point of view of businesses, and those concerned
with the function of economic markets, it is the fear itself that should be feared.

While much of the fear is justified due to credible threats such as scams and iden-
tity theft, there is a significant portion of worry that is unfounded, which impedes the
full efficiency of online markets. understanding the motivation for this fear and the de-
mographic breakdown could be a huge advantage to businesses in terms of how they mar-
ket their products and how they invest in security measures.

this paper aims to answer the question: who is worried about online privacy?
beginning with a literary review of writings on the economics of privacy, a logit model is
then introduced to answer this question based on a comprehensive dataset that ties atti-
tudes and experiences of online privacy with demographic information. through the
course of the paper, ‘anonymity’ will refer specifically to online anonymity unless stated
and will be used interchangeably with ‘online privacy’.

Literary Review
a very important distinction to make in relation to online privacy is between attitudes 
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and behaviours. acquisiti (2004) take a psychological approach to explaining inconsisten-
cies in consumer behaviour, claiming that consumers cannot be expected to act rationally
in the decision making process for e-commerce due to self-control problems and the pref-
erence for instant gratification. some users may fail to behave in a way that protects their
privacy, even if this conflicts with their attitude towards privacy.

nehf (2007) furthers the debate over dichotomy between consumer actions and
consumer attitudes. a case of self-imposed information asymmetry is proposed in that
most web users simply fail to read online privacy policies for websites. these are often
lengthy blocks of convoluted prose that effectively mask the important implications for
user privacy. also, individuals may assume that a website suitably protects their personal
information from the belief that the brand name is trustworthy, due to their practices and
reputations in other (not necessarily online) markets. While companies may use this sig-
nalling to their advantage, there is often no basis for this assumption on the individual’s
part. as such, they are in a position where they have an incentive to accumulate personal
information (which can generally be used to analyse preferences and inform profit-max-
imising policies) with little backlash from their users, who are therefore presented with
a genuine cause for concern over their information availability online.

miyazaki and fernandez (2001) analysed studies in the area of risk perceptions
and how they affected individual’s involvement in online markets from the perspective of
‘internet literacy’. they found evidence in support of their hypothesis that ‘internet ex-
perience is positively related to the rate of purchasing products online’.

While freedom and choice are properties that are highly valued by economists,
it is argued in ‘Privacy and freedom: an economic (re-)evaluation of Privacy’ (van aaken,
ostermaier and Picot, 2014) that privacy (which hasn’t always been given the same weight
of importance) is a type of freedom and should therefore be considered a fundamental
economic concept. the authors construct an argument built around economic liberalism
and the idea that ‘freedom has intrinsic value’. revocability is identified as a key require-
ment in terms of individuals giving up their privacy- one should be able to reclaim it.
many websites that store large amounts of personal information such as facebook and
google fail to offer or weakly uphold this concept of revocability; the paper commends
the eu’s attempts to introduce a ‘right to be forgotten’.

setting aside the question of whether individuals have cause for concern, the
mere fact that they have concern is detrimental to the functioning of ecommerce mar-
kets. a federal trade commission report given to the us congress (ftc, 2000) noted
that studies show ‘privacy concerns may have resulted in as much as $2.8 billion in lost
online retail sales in 1999, while another suggests potential losses of up to $18 billion
by 2002’. unjustified worry may be considered a market imperfection, a failure to ‘sus-
tain desirable activity’ (bator, 1958). ‘Desirable activity’ in this context is the highly eff-
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icient online market for goods. understanding worry over privacy issues, whether justified
or unjustified, is therefore essential for all firms engaged in this economic activity.

Empirical Approach
Data
to conduct an empirical investigation into the determinants of concerns over online per-
sonal information, a cross-sectional data set from the Pew research institute was selected.
the data was collected from a survey on anonymity, privacy and security online (Pew re-
search institute, 2013). the majority of the questions were only asked of respondents who
initially answered yes to either being an internet user or a smartphone user, and so the
empirical analysis has been restricted to this subset of individuals. most of the variables
are binary dummy variables, derived from questions with ‘yes’ or ‘no’ answers. 

the important variable that we seek to explain is that of whether an individual
is worried about their information being online or not. standard personal information
such as age and sex is included for each respondent. respondents are also asked if they
are a parent of a child 18 or younger. other explanatory variables can be gathered from
the survey such as views on the possibility of anonymity, views on the right to anonymity
and attempts at anonymity. the final data we will draw from the survey comes from a set
of questions about negative online experiences, for which we will consider a new binary
dummy variable that represents whether or not an individual has been a victim of one or
more of the listed abuses. 

Model
the variables to be used in the model are:

yi = WorrieD-a binary dummy variable that takes the value of 1 if the respondent an-
swers yes to ‘Do you ever worry about how much information is available about you on the inter-
net…?’

X1 = Parent-a binary dummy variable that takes the value of 1 if the respondent is a
parent or guardian to a child under 18

X2 = age-the age of the respondent in years

X3 = seX-a binary dummy variable that takes the value of 1 if the respondent is male
and 0 if female
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X4 = anon_right-a binary dummy variable that takes the value of 1 if the respondent
answers yes to ‘Do you think that people should have the ability to use the internet completely
anonymously for certain kinds of online activities?’

X5 = anon_Pos-a binary dummy variable that takes the value of 1 if the respondent
answers yes to ‘…do you think it is possible for someone to use the internet completely anony-
mously…?’

X6 = anon_trieD-a binary dummy variable that takes the value of 1 if the respondent
answers yes to ‘Have you ever tried to use the internet in a way that hides or masks your iden-
tity…?’

X7 = Victim-a binary dummy variable that takes the value of 1 if the respondent answers
yes to at least one of eight questions about being the victim of a mishap due to online ac-
tivity (stolen data, account compromisation, scam, harassment, loss of job/education op-
portunity, relationship trouble, reputation damage and physical danger) 

to estimate the effects of the variables on individuals’ worries we define the following lo-
gistic model: 

the model was run firstly for j=6 and secondly for j=7.

Choice of Statistical Model
the most important point to note from the variable specification above is that the de-
pendent variable is binary. therefore, the aim is to build a model that predicts P(yi=1),
the probability of a yes for WorrieD. the linear probability model is one method for
achieving this, which follows a standard ols regression approach. however this gives
rise to two notable issues: the predicted values may fall outside of the range of the closed
set [0,1] (meaning an undefined probabilistic interpretation) and the marginal effect of
changes in explanatory variables is assumed to be constant (Wooldridge, 2012). instead,
the logit model is used as an alternative.

the logit model is built around a cumulative distribution function (cDf), as this
necessarily maps onto [0,1], solving the first issue above.the probit model is also built
around a cDf of the normal distribution. the probit would give similar results, especially
given the large sample size (n=770). seeing as the cDf used is a function of exponentials, 
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the marginal effects are no longer simple constants, as was the case with linear models.
for the logit model ‘the magnitude of the effect varies with the values of the exogenous
variables’ (aldrich and nelson, 1984), which solves the second issue above of the unre-
alistic assumption of a constant effect.

Expectations
firstly, the data may be summarised as below:

Table 1: Data Summary

two groups that could be assumed to be sceptical of online safety would be parents and
the elderly. Parents may be more actively concerned, as concern for their child’s online
safety may force them to more strongly consider the dangerous of their own information
being  online. Due to the rapid pace of technological change, the elderly are more likely
to be unfamiliar with new technologies and therefore possibly more sceptical of them.
therefore, it is expected that the results will show-positive relationships with WorrieD
for both Parent and age. seX is included as a control variable, aiming to reduce omit-
ted variable bias. it is not expected that it would have any important effect on WorrieD.

it is expected that an individual who has tried to mask their online activity at
some point would naturally be more likely to have concerns about online anonymity. as
such, a significant positive impact on WorrieD is expected of the anon_trieD vari-
able. the two other dummy variables related to questions  posed about anonymity are less
clear-cut. the effects of the variables anon_right and anon_Pos are therefore am-
biguous.

a stereotype of an individual who is worried about their information being avail-
able online may have historically leaned towards an image of paranoia. however, given
the rise of cybercrime in recent years (rtÉ, 2015) there is much more justifiable cause
for concern. as such, it is expected that Victim will have a significant positive impact on 
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WorrieD. 

Results
Logit Interpretations
interpretation of coefficients in the logit model is different to that of standard ols re-
gression due to the non-linear relationship between dependent and independent variables.
the interpretation is ‘less straightforward’ (aldrich and nelson, 1984). however we can
still say that the sign of the coefficient determines the direction of the effect and that
greater magnitudes correspond to larger effects. the main difference is that we cannot
state the effect on the dependent variable of a per unit change in an explanatory variable,
we can only give statements such as: ‘an individual who answered yes for Xi, is more/less
likely to be worried’.  significance is discussed in relation to the 5 per cent level.

Interpreting the Results
the logit test was run first for the case of j=6 (i.e. just using the first six explanatory
variables listed in the model section), giving the following output:

Table 2: Logistic Output for j=6

the first point to note is that the likelihood ratio chi-squared and its associated p-value of
0.0017 mean that the model is significantly better than a model with no predictors. as
expected the anon_trieD variable has a strong positive impact. the p-value of 0.001
suggests that it is highly significant. this would seem to go against the idea of acquisiti
(2014) that there exists a dichotomy between beliefs and behaviour as regards online
anonymity.

anon_right is not statistically significant for a one-tailed test, but using a
one-tailed test gives a p-value of 0.090/2=.045, which is statistically significant. an ar
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gument for this would be that it would seem illogical for an individual who does not be-
lieve in a right to anonymity to then be worried about their personal information being
online. anon_Pos does not appear to be significant.

surprisingly, Parent and age seem to have very little statistical significance,
which would challenge the perception of parental and elderly scepticism of technology.
even more surprising is that seX, while not statistically significant, is not too far off with
a p-value of 0.08. if significant, the coefficient would suggest that females tend to be more
worried. it would be interesting to see if a test on a larger sample would give a statistically
significant result.

secondly the model was run for j=7 (the same model as above but this time in-
cluding the Victim term), giving the following output:

Table 3: Logit Model for j=7

similar interpretations are possible given this test. Parent and age are not statistically
significant. age has a higher p-value of 0.088 this time, suggesting that in the previous
model it was capturing some of the explanatory power of the Victim variable. our
pseudo r-squared of 2.53 per cent suggests that it is a relatively small proportion of dif-
ferences that is being explained by the model; nonetheless some of the variables are sta-
tistically significant.

the main outcome from this test is that Victim is quite statistically significant
factor, due to the p-value of 0.015. the positive effect of this binary variable is as expected,
demonstrating that individuals who have been victims of online wrong-doings are more
likely to be worried. Paranoia could be interpreted as Victim not having a significant
impact on WorrieD, and so there does not appear to be an indication of this.
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Issues with the Model
one issue with the above question of paranoia is the direction of causality. the most logical
statement for paranoia would be a low P(Victim | WorrieD), as this looks at the prob-
ability that an individual has been a victim given that there are worried. the problem is
that our model is structured the other way around and so while our interpretation above
could possibly be true, in that paranoia could be indicated by a low significant impact of
Victim on WorrieD, it is probably safer to say that the model is inconclusive about
the existence or paranoia (rather than confirming its absence).

the strongest issue to highlight is in relation to the survey answers being inter-
preted as ‘yes’ or ‘no’ values. in determining values for WorrieD, anon_right,
anon_Pos, anon_trieD and Victim, the ‘no’ interpretation (the zero binary
value) also incorporates those respondents that answered ‘Don’t know’ or those that re-
fused to answer. therefore the most explicit interpretation would not actually be ‘yes’
and ’no’, but rather ‘responded yes’ and ‘Did not respond yes’. the two human factors
that may distort the results in this case are honesty and willingness to disclose information.
in particular the Victim variable may be prone to bias in that respondents who were in
fact victims of the listed online attacks may, for reasons of shame or denial, answer ‘no’
or refuse to answer, which would give rise to a significant bias.

another issue is that our dependent variable is binary, though worry may not be
a binary concept. We are assuming that individuals are either worried or not worried. it
may be that there are different degrees of worry, even different types of worry, that should
be investigated. 

Possible Extensions
With the worry issue in mind, one possible extension would be to gather categorical data
for worry. to look at the issue from the attitude versus actions perspective of acquisiti
(2014) and the ftc (2002) report, the WorrieD variable could take on distinct values
for responses such as ‘yes i am worried but no it doesn’t negatively affect my ecommerce
activity’ and ‘yes i am worried and yes it does negatively affect my ecommerce activity’. 

to further analyse the interaction of the variables in this model, it would be in-
teresting to incorporate questions regarding actual ecommerce engagement. a measure
of spending on online purchases could be introduced, for example an individual’s estima-
tion of their annual spending in such markets. this could help to paint a clearer image of
the type of consumer that is worried about online privacy. further questions could be in-
cluded about internet literacy, which miyazaki and fernandez (2001) would seem to sug-
gest is an important factor.

a final extension would be a panel data analysis, introducing a time series by re-
peated surveying of the fixed sample of individuals. it would be very interesting to analyse
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the change in worries over time, and to single out the effects of large scale privacy scares
such as the edward snowden nsa whistleblowing incident (brown, 2014).

Conclusion
though the paper has not managed to identify key demographics that are most prone to
worry over piracy, this in itself could be a lesson to businesses. there is no singular face
of online fear, and so efforts to address privacy concerns should not depend on the de-
mographic of a firm’s customer base.

the strongest result from the empirical analysis confirms that victims of online
attacks are more likely to be worried about their privacy, and also that there seems to be
evidence that individuals attitudes regarding privacy concerns are in fact aligned with
their behaviours.

finally, issues that could cause bias in the results are raised, giving rise to a dis-
cussion of an extended survey that would incorporate factors such as a non-binary view
of worry and an inter-temporal element, which would potentially give clearer results to
the question of who is worried about online privacy.
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WHAT LABOUR FORCE CHARACTERIS-
TICS HAVETHE GREATEST IMPACT ON
PRODUCTIVITY ACROSS OECD COUN-

TRIES? 
DANIEL FALLEN BAILEY

Senior Sophister

In the aftermath of the financial crisis many countries sought recovery through im-
proved labour force productivity. In this econometric investigation, Daniel Fallen Bai-
ley examines the factors affecting labour productivity across countries. His results
question the overarching emphasis sometimes placed on labour market efficiency,
highlighting the importance of more worker-friendly measure like real wage and em-
ployment protection.

Introduction
this research paper aims to answer the question of what characteristic of a country’s
labour force has the greatest impact on productivity levels. the idea for such a topic stems
from the fact that economists are at the intriguing but often perplexing stage of emergence
from a great recession, where can begin the analysis of the shape of recoveries of various
countries. taking from simple cobb-Douglas production theory, we understand total fac-
tor Productivity (of which labour productivity is a fundamental element) to unambigu-
ously increase a country’s level of economic growth (sorenson and Whitta-Jacobsen,
2010). thus, after the systemic global shock of 2008, many countries have naturally sought
improvements in labour productivity as a pathway to recovery.

the paper, motivated by research on various countries’ attempts at such a re-
covery, aims to account for differences in productivity levels seen across oecD countries,
and will attempt to discover what defining feature(s) or characteristic(s) of a country’s
labour force have the greatest effect on overall outcomes of productivity levels. 

Motivation and Literary Review
this paper was motivated by research of various economies’ attempts at productive re-
coveries from the crisis. one finds that many new theories and discussions have been put 
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forward to explain the overall factors affecting differentials in outcomes across these re-
gions. 

one such theory is presented by the economist (2014b), who stipulate that
britain has experienced a ‘productivity puzzle’ since the crisis. this is due to soaring em-
ployment levels, coupled with stagnant levels of economic growth. the economist (2014b)
puts the absence of improvements in tfP down to inflation; relatively high inflation in
the region has lowered the real wage level, allowing employers to hire more workers and
use them less intensively which has created a productivity lag. 

in the us by contrast, relatively low inflation throughout the recovery has kept
real wages high. as a result of the costly nature of hiring new workers, unemployment
has remained high, only falling 2.1 per cent from a high of 7.8 per cent in January 2009
(bureau of labour statistics (bls), 2015). but employers appear to have been successful
in wringing more work from the existing workforce, and the outcome has seen gains to
productivity. evidence that supports this is seen in the data for productivity levels in the
us, which have averaged an annual increase of 1.55 per cent from 2009-2014 (bls, 2015).
the economist (2014b) magazines theory links real wage levels directly to growth in pro-
ductivity. however, other articles have emphasised the more idiosyncratic factors behind
productivity that are specific to each region.

in 2015, the economist (2015a; 2015b) put forward a discussion on certain
characteristics of the us economy which may reflect its strong performance in produc-
tivity and output since the crisis [the us managed to average 2 per cent annual growth in
gDP per capita since 2010, impressive considering global growth was only 2.5 per cent
in 2014 (World bank, 2015)]. they highlight that the flexibility of the us labour force
combined with the fact that us is at the frontier of global innovation and technology, has
created what they label the ‘on-Demand’ economy (the economist, 2015b). this is an
economy which puts ‘job-starved workers in contact with time-starved urban profession-
als’, tapping into the underused resources within society. characteristics of this economy
include a lack of full-time employees or a need for offices, and the resourcefulness to use
‘spare cognitive capacity’ all across the world (the economist, 2015a).

importantly, this has created a rise in the freelance worker. 53 million americans
now work as freelancers, and as many as 1 in 3 people do some sort of freelance work.
small app-based companies are consolidating these workers into a catalogue of on-demand
professionals, ready to be contracted only as they're needed. this means companies can
solve transient business problems quicker, and more efficiently. this idea is reflective of
work by acemoglu et al. (2012), who argue that the usa is at the frontier of world growth
with regard to innovation and technology, and that this is facilitated by “unfettered com-
petition and risk taking” which they label ‘cut-throat capitalism.’

overall, this second theory put forward by the economist (2015a; 2015b) sug
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gests that flexibility in the labour force combined with emphasis on research and devel-
opment are the key to improving productivity, and this accounts for the us’ strong per-
formance of growth since the financial crisis.

the combination of these two theories which outline the factors affecting pro-
ductivity (i.e. firstly the real wage level and second, labour market flexibility combined
with innovative research and development) could account for the stagnated recovery of
the eu from the downturn. Productivity in the region is sluggish and therefore, stagnant
growth figures of less than 2 per cent are forecast for germany, france and italy in 2015.
eu-wide unemployment is consistently high also, standing at 11.5 per cent in november
2014. as well as this, the threat of deflation in 2014 has prompted the ecb to engage in
a program of quantitative easing in the hope of stimulating the economy (eurostat, 2015;
shellock, 2015). 

one reason for this slow recovery of productivity levels however, could be due
to the fact that since the crisis, the eu has fallen further from meeting the criteria neces-
sary for an optimal currency area (oca). these criteria, set out by mundell (1961) and
mckinnon (1963), are deemed essential if a monetary union is to be feasible for all coun-
tries involved. at the heart of such criteria is labour market flexibility, which facilitates
the adjustment to asymmetric shocks (mcKinnon 1963; mundell, 1969; Jager and hafner,
2013). it is arguable that relatively inflexible labour markets, and in particular, relatively
strict employment protection legislation is characteristic of the eu, as exemplified by
such things as:

1. the high degree of specialisation in the eu since the introduction of the
euro (Jager and hafner, 2013)
2. resistance from germany to the finalising of the transatlantic trade and
investment Partnership with the us. most germans take issue with the
‘harmonisation of regulatory standards and removing barriers to invest-
ment’ which could result in social dumping (barysch, 2014)
3. resistance in france to the macron bill in 2014, aimed at addressing the
35-hour week, reducing payroll taxes on companies and loosening sunday-
trading rules. as the economist (2014a) points out; ‘for some socialists,
rest on sundays is a historic achievement of the labour movement; any at-
tempt to revoke this right is an assault on the very concept of progress.’

overall therefore, previous research points to a number of factors which could be ex-
plaining the variation in productivity levels across major regions of the world economy.
this paper will focus on factors to do with inflation (real minimum wage), innovation
(r+D expenditure) and labour market characteristics such as the level of temporary em-
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ployment contracts, trade union density and the strictness of employment protection
legislation. it will also look at adult education levels to see if this is affecting a countries
productivity performance level. 

Empirical Approach
in order to hypothesise the determinants which have been outlined above, this essay
proposes the following regression:

yi = ß0+ß1X1+ ß2X2+ ß3X3+ ß4X4+ ß5X5+ ß6X6       (1)

where:
yi: ProDuctiVityleV - a measure of labour productivity. it represents gDP
per hour worked for the 5 years used in the study, in dollars adjusted for PPP. 
X1: temPcontracts - the number of contracts of limited duration (temporary
employment contracts) expressed as a percentage of total employment. 
X2: realminWage - real minimum wage, in dollars adjusted for PPP.
X3: trunionDensity - this represents the ratio of wage and salary earners
that are trade union members, divided by the total number of wage and salary
earners. Density is calculated using survey and administrative data, adjusted for
those who are self-employed or non-active.
X4: aDulteDuc - adult education levels. this represents the percentage of 25-
64 year olds with tertiary level education achieved. 
X5: r+DeXPenD - spending on research and Development as a % of gDP. 
X6: stremPPro - this represents indicators for the strictness of employment
protection legislation. they are synthetic indicators of the strictness of regulation
on dismissals. for each year, indicators refer to regulation in force on the 1st of
January (oecD, 2013).

Data
all data present in this paper is taken from oecD publications. 21 oecD countries are
used in a cross-sectional study across five different years; 2000, 2005, 2009, 2010 and
2012. Data is sourced for each individual variable, for each country from each of the 5
years, and then averaged out. this gives 105 data points for each of the 7 variables used.
table 1 provides a summary of the data. table 2 gives the 21 countries used. these coun-
tries were chosen partly due to data availability and partly due to the fact they provide a
good variation of socioeconomic environment. 
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Table 1: Data Summary

Table 2: OECD Countries Used

Results
the overall results of the regression can be found in table 3. the results mean that the
original equation (1), posited in the empirical approach, can now be written as: 

ProDuctiVityleVi = -0.5426 - 0.2474ß1 + 0.0021ß2 - 0.0906ß3 +
0.1817ß4 - 0.4511ß5 + 3.7350ß6 

SER 2016 .qxp_SER Intro  15/03/2016  08:21  Page 52



ECONOMIC RESEARCH

47

Table 3: Regression Output

Interpreting the Results
overall, when tested against the null hypothesis of βn = 0, only 2 variables are found to
be statistically significant when using a t-test at the 5% significance level; realminWage
and stremPPro. the p-values for these coefficients are lower than 0.05 in both cases,
meaning we can reject the null hypothesis that βn = 0. the lack of other significant vari-
ables may be due to the manner in which the data was collected. 

however, the r2 for the model is 0.8475, which tells us that 84.75 per cent of
the variation in labour productivity is explained by the model -a good result. as well as
this, the f statistic for the regression is 15.75, which means the p-value is 0. this implies
that the model is statistically significant at predicting labour productivity levels. to show
this evidence of linearity, the predicted values of ProDuctiVityleV were generated
and shown in a scatter plot alongside the observed data. a 45 degree pattern is expected
in order to show linearity in the model. the model does a good job in predicting Pro-
DuctiVityleV. 

it is interesting to interpret the signs on the independent variables. based on the
first theory put forward by the economist in (2014b), we would have expected to see a
positive relationship between ProDuctiVityleV and realminWage. this is due
to the implication that when real wage rises, it becomes more costly for employers to
take on work, which means that in order to meet given demand, employers need to wring
more work from a smaller workforce. conversely, when real wage falls, the incentive to
economise on labour is wiped out and productivity suffers as a result. employers hire
more workers and use them less intensively, forgoing opportunities to innovate. 

this intuition is reflected in the positive result seen in the regression. the results 

SER 2016 .qxp_SER Intro  15/03/2016  08:21  Page 53



THE STUDENT ECONOMIC REVIEWVOL. XXX

48

estimate that a one unit increase in real minimum wage will result in a 0.21 increase in
labour productivity score. based on the second theory put forward by the economist
(2015a; 2015b), as well as the work of acemoglu et al. (2012), we would have expected
to see a positive relationship between ProDuctiVityleV and temPcontracts,
as well as ProDuctiVityleV and r+DeXPenD. this is due to the implication that
firstly, the more possible it is to hire workers on contracts of limited duration or fixed-
term contracts, the more employers can hire solely to solve transient business problems
efficiently and quickly, without the added cost of payroll taxes or payroll insurance asso-
ciated with permanent contracts. also implied by this theory is the idea that emphasis on
research and development, accompanied by such flexibility in the labour force, should
have a positive effect on labour productivity. 

however, the regression results show an insignificant, but negative result between
both ProDuctiVityleV and temPcontracts (-0.2474), as well as ProDuc-
tiVityleV and r+DeXPenD (-0.4511). With regard to temPcontracts, the neg-
ative relationship may be due to workers not being comfortable with the lack of stability
associated with short-term contracts, and thus not achieving their full productive poten-
tial. the negative relationship with r+DeXPenD suggests that possibly labour produc-
tivity is related more to r+D expenditure per worker as opposed to the percentage of
gDP.

and based on the third theory which is extrapolated from the work of mcKinnon
(1963), mundell (1969) and Jager and hafner (2013), as well as data from eurostat
(2015), we would expect a negative relationship between ProDuctiVityleV and
trunionDensity, and ProDuctiVityleV and stremPPro. the implication here
is that labour market inflexibilities brought about by a strong trade union presence and
strict implementation of employment protection legislation, should have a negative effect
on labour productivity.

however, although we see an insignificant and negative relationship between
ProDuctiVityleV and trunionDensity, we see a positive and statistically signif-
icant relationship between ProDuctiVityleV and stremPPro. this implies that
the more stringently employment protection legislation is carried out, the more produc-
tive workers become. it implies that a 1 unit increase in the strictness of stremPPro
results in an increase in the labour productivity score of 3.74, which is a very strong cor-
relation. this outcome reflects the negative result attained for temPcontracts, which
implied that workers are less productive in an unpredictable environment. 

Issues with the Model
firstly, tests were carried out to uncover if the model suffered from omitted variable bias.
this was tested for by running a ramsey reset test. the results in table 4 suggest that 
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there is no omitted variable bias in the model. if there were, the omitted variable would
not be observed and would end up within the error term, which creates a bias
(Wooldridge, 2014).

Table 4: Ramsey RESET Test

secondly, tests were carried out for the presence of heteroskedasticity in the model. this
occurs when the variance of the unobservable error term (ɛi), conditional on the explana-
tory variables in the model (Xi), is non-constant given the variables observed. further-
more, if omitted variables were actually included in the error term, they would be
non-constant. in this scenario, there would be difficulties in testing the significance of the
model as the ols t-statistics would not be t-distributed and the f-statistics not f-distrib-
uted. 

in order to test for this, the residuals were plotted against the predicted values.
the result should show no pattern at all (implying homoscedasticity), but if a pattern is
present, then the model suffers from heteroskedasticity. looking at the results in figure
1, we see a clear pattern in the residuals, implying the presence of heteroskedasticity. 

Figure 1: Residuals vs Predicted Values
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the problem with this is that the standard errors for each coefficient may be wrong as a
result. in order to adjust for the issue, we use the heteroskedasticity-robust standard er-
rors, which is obtained by placing ‘robust’ after the ‘regress’ command. the regression
results in table 3 have thus been adjusted for this. 

Possible Extensions
firstly, it would be intriguing to see the relationship between r+D expenditure per
worker and labour productivity, rather than r+D as a percentage of gDP, as outlined
earlier. secondly, more variables could be included in any future extensions to the model
in order to uncover more factors affecting variation in labour productivity. these could
include the level of capital employed or the level of infrastructure (particularly broadband
levels and quality) in an economy, both of which add to the productive capacity of the
labour force. it would also be interesting to further explore the impact of employment
protection legislation on labour productivity, which was significant in this model. 

Conclusion
the aim of this investigation was to explore what characteristics of the labour force have
the greatest impact on labour productivity levels. in conclusion, the results shown in the
regression are surprising, given that they have very different implications to the theories
which motivated the research question initially. they imply greater importance for work-
ers’ real wage and employment protection in harnessing improvements in labour produc-
tivity, rather than for the more competitive and aggressive aspects of attempts to
economise on labour through temporary contracts and r+D. this is reflective of acemoglu
et al. (2012)’s suggestion that many economies range between ‘cut-throat’ and ‘cuddly’
capitalism. 

the results shown here advocate a move more towards cuddly capitalism, which
is reflective of the sort of social democracy found in Western europe and the nordic coun-
tries (acemoglu et al., 2012). however, Dolenc and laporsek’s (2013) explanation of the
concept of flexicurity becomes relevant here. they describe this as the balance between
flexible employment arrangements (such as temporary contracts) as well as the security
and protection of workers in the labour market. importantly, they show that the right
mix of the two policies can be beneficial for labour productivity growth. Despite the re-
sults here favouring the side of social protection, this paper would emphasise their balanced
view with regard to future policy implications. 

SER 2016 .qxp_SER Intro  15/03/2016  08:21  Page 56



ECONOMIC RESEARCH

51

References

acemoglu, D, robinson, J, Verdier, t. 2012. ‘choosing your own capitalism in a globalized
world?’. VoX. [on-line], http://www.voxeu.org/article/cuddly-or-cut-throat-capital-
ism-choosing-models-globalised-world [accessed: 8 february 2015].

barysch, K. 2014. ‘irrational fear risks depriving europe of the benefits of trade’. financial
times. [on-line], http://www.ft.com/intl/cms/s/0/53563c12-5b9e-11e4-a674-
00144feab7de.html#axzz41l6lg677 [accessed: 10 february 2015].

bureau of labour statistics. ‘overview of bls Productivity statistics’. [on-line],
http://www.bls.gov/bls/productivity.htm [accessed: 10 february 2015].

Dolenc, P, & laporsek, s. 2013. 'flexicurity Policies and their association with Produc-
tivity in the european union'. Prague economic Papers 22:2:224-39.

the economist. 2014a. 'cycling, but where to?’. [on-line],
http://www.economist.com/news/europe/21636762-governments-reforms-seem-too-
timid-its-critics-abroad-too-bold-its-opponents [accessed: 8 february 2015].

the economist. 2014b. ‘labour markets: a theory of troubles'. [on-line],
http://www.economist.com/blogs/freeexchange/2014/02/labour-markets-0 [ac-
cessed: 9 february 2015]. 

the economist. 2015a. 'the future of work: there's an app for that'. [on-line],
http://www.economist.com/news/briefing/21637355-freelance-workers-available-mo-
ments-notice-will-reshape-nature-companies-and [accessed: 9 february 2015].

the economist. 2015b. ‘Workers on tap'. [on-line],
http://www.economist.com/news/leaders/21637393-rise-demand-economy-poses-
difficult-questions-workers-companies-and [accessed: 9 february 2015].

eurostat. [on-line], http://ec.europa.eu/eurostat. [accessed: 3 march 2015].

Jager, J. and hafner, K. a. 2013. ‘the optimum currency area theory and the emu: an
assessment in the context of the eurozone crisis’. intereconomics/review of european
economic Policy 48:5:315-22. http://dx.doi.org.elib.tcd.ie/10.1007/s10272-013-
0474-7 [accessed: 10 february 2015].

SER 2016 .qxp_SER Intro  15/03/2016  08:21  Page 57



THE STUDENT ECONOMIC REVIEWVOL. XXX

mcKinnon, r. 1963. ‘optimum currency areas’. american economic review, 53:4:717-
25.

mundell, r. 1961. ‘a theory of optimum currency areas’. american economic review,
51:4:657-65.

oecD. 2015. ‘adult education level (indicator)’. [on-line], https://data.oecd.org/ed-
uatt/adult-education-level.htm. doi: 10.1787/36bce3fe-en [accessed: 7 february 2015].

oecD. 2014. ‘earnings: real minimum Wages’. [on-line], oecD employment and
labour market statistics. http://dx.doi.org/10.1787/data-00656-en [accessed: 10 feb-
ruary 2015].

oecD. 2013. ‘employment Protection legislation: strictness of employment Protection
legislation: temporary employment’. [on-line], oecD employment and labour market
statistics. doi: http://dx.doi.org/10.1787/data-00319-en [accessed: 11 february 2015].

oecD. 2015. ‘gDP per hour worked’. [on-line], https://data.oecd.org/lprdty/gdp-
per-hour-worked.htm. doi: 10.1787/1439e590-en [accessed: 11 february 2015].

oecD. 2009. incidence of Part-time employment, in oecD factbook 2009. Paris:
oecD Publishing. doi: http://dx.doi.org/10.1787/factbook-2009-table71-en [ac-
cessed: 11 february 2015].

oecD. (2015), infrastructure investment (indicator). doi: 10.1787/b06ce3ad-en. avail-
able at: https://data.oecd.org/transport/infrastructure-investment.htm [accessed: 10
february 2015].

oecD. 2014. ‘trade unions: trade union density’. oecD employment and labour mar-
ket statistics. doi: http://dx.doi.org/10.1787/data-00371-en [accessed: 10 february
2015].

shellock. 2015. ‘stocks jump and euro slides on ecb Qe’. financial times. [on-line],
h t t p : / / w w w. f t . c o m / i n t l / c m s / s / 0 / d b b 7 1 2 6 8 - a 1 e 7 - 1 1 e 4 - b 1 7 6 -
00144feab7de.html#axzz41l6lg677 [accessed: 9 february 2015].

sørensen, P. and Whitta-Jacobsen, h. 2010. introducing advanced macroeconomics:
growth and business cycles. london: mcgraw-hill.

52

SER 2016 .qxp_SER Intro  15/03/2016  08:21  Page 58



ECONOMIC RESEARCH

53

Wooldridge, J. m. 2014. introduction to econometrics: europe, middle east and africa
edition. london: cengage learning emea.

World bank. ‘economy and growth’. [on-line], http://data.worldbank.org/topic/econ-
omy-and-growth [accessed: 12 february 2015]. 

SER 2016 .qxp_SER Intro  15/03/2016  08:21  Page 59



EUROPEAN ECONOMY

55

A COMPARISON OF FINANCIAL CRISIS
POLICY RESPONSES BY IRELAND AND

ICELAND
JAMES GREEN, JOHN KAVANAGH AND CONOR LEEN

Junior Sophister

In this paper, James Green, John Kavanagh and Conor Leen focus on the recent eco-
nomic crises experienced by Ireland and Iceland. They provide background for these
crises and explore the different responses of the two. They emphasise Ireland’s com-
paratively limited monetary powers and question whether this was an advantage or
disadvantage in the path to recovery in the long run.

Abstract
this paper compares the effectiveness of the policies implemented by iceland and ireland
in returning growth and stability to their respective economies. it begins by drawing par-
allels of the laxed management of their respective financial sectors and moves on to argue
that iceland’s initial responses vis-à-vis capital controls and its currency depreciation al-
lowed it to realise short term gains and benefits thus returning to moderate growth very
quickly. conversely, the paper argues that the policies implemented in ireland were a lot
more forward looking and the benefits had a longer time horizon. Whereas today ireland
has a stronger business environment and much higher investment levels, iceland is finally
coming out the other side and we see it now reverse some of the policies it implemented.

Introduction
a letter is not the only difference between ireland and iceland; this adage holds true no
more so than when looking through the lens of the financial crisis. for the most part,
there were stark differences in the genesis of the two crises. this paper looks at the re-
spective causes of the each country’s crisis and draws conclusions on the similarities be-
tween the evolutions of both crises, whether it be the faults and foibles of ireland’s
property boom or iceland’s chronic mismanagement of its banks. the paper discusses both
policy responses, be it bailout or default and discusses the immediate implications of both.
iceland’s banks defaulted on their foreign obligations so the economy could stay afloat,
while the irish bailout was characterised by the recapitalization of irish banks through 
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cash injections and the guaranteeing of banks liabilities. fast forwarding to the present
day, the paper analyses the effectiveness of both policy responses in restoring both financial
and economic stability to their respective countries. 

Background to Both Crises
starting around the turn of the century, the irish economy underwent a paradigm shift
from export-led growth and became fuelled by rising property prices and a construction
bubble (honohan, 2009). at the same time, in a country of similar size but with less than
a tenth of the population further north, banks were privatized for the first time, bringing
about their rapid growth (benediktsdottir et al., 2011).

the boom in ireland stemmed from a demand for houses, championed by mem-
bership of the eu and emu, which increased net immigration and decreased interest
rates (honohan, 2009).  the emu made over borrowing quasi-safe by veiling the penalty
of an interest rate increase if it occurred, which was amplified by the removal of currency
risk and thus enabled foreign borrowing. the change in iceland came from the view that
banks should be separated from the government to avoid crony capitalism (special inves-
tigation commission, 2010). this ultimately did not happen and the mismanagement of
both countries’ banks would prove to be a constant in what is otherwise two very different
tales.

it would be idealist to say that fiscal policy had not been mismanaged in ireland.
the restructuring of the tax base reduced income tax while increasing the ‘windfall rev-
enues’ of corporation tax, stamp duties and capital gains tax (honohan, 2009). this was
a fair weather policy that did not consider a downturn. the boom masked the volatility of
such sources of revenue which was only revealed when it was too late to prevent what
could only be called a fiscal crisis in ireland. looking at mismanagement in iceland’s case,
icesave accounts yielding high interest rates were used to attract foreign depositors, pro-
ceeds here were put into risky loans (benediktsdottir et al., 2011).  iceland’s banks became
key international financial intermediaries and the bank’s foreign denominated debt grew
to 8 times the size of iceland’s gDP (brogger and Kristin einarsdotti, 2008). ireland’s
foreign borrowings from the boom, while still large in absolute terms at 60 per cent of
gDP, were only a microcosm of iceland’s, showing the degree of mismanagement that
manifested itself in the nordic state.

Delving into the minutia of the irish property boom, the threefold increase in
average house prices from 1994 to 2006 should have been a warning signal to banks.
anglo-irish bank’s reckless expansion put pressure on others to throw caution to the wind
to maintain market share (mody and sandri, 2012).  the bank’s role in fuelling the boom
exposed them to solvency and funding pressures. credit risk was ignored, and bank reg-
ulators were complacent in letting lending standards relax (mody and sandri, 2012).   
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looking at Pillar one and two of the basel framework, too much attention was
paid to the latter while the former was ignored (Whelan, 2014). this mismanagement
set the scene for anglo-irish to fail after the lehman brothers collapse, and put further
pressure on secondary market yields of irish government securities (mody and sandri,
2012). With this, ireland had unwittingly plunged itself into a financial crisis.

a saving grace for ireland became a problem for iceland: membership of the
euro (or lack thereof).  the Krona already had carry trade problems due to its overvalu-
ation and iceland broke the giudotti-greenspan rule in 2006 leading to an attack on the
Krona by speculators (gylfason et al., 2010).  currency problems meant banks were un-
able to renew maturing short term obligations. the central bank couldn’t fulfil its lender
of last resort duties as iceland’s foreign debt was too large (benediktsdottir et al., 2011).
the currency crisis made matters worse, foreign denominated debt meant the deprecia-
tion increased iceland’s debt burden. banks tried to draw money from overseas subsidiaries
but the uK froze icelandic assets to protect briton’s icesave account deposits (special in-
vestigation commission, 2010).  With credit markets dried up, the banks capitulated, they
proved too big to save.

on 29 september 2008, the irish banks made an overnight decision to guarantee
the banking system, borrowing a total of €440 billion (Kauppinen, 2012). on the same
day in iceland, the government announced plans to nationalise glitnir, the third largest
bank (benediktsdottir et al., 2011). this set in motion the chain of events that would see
iceland default on its foreign debt, and become the first industrialised country in 30 years
to get a loan from the imf (Danielsson, 2011).  With this, two crises were well and truly
under way.

The Icelandic Default
iceland adopted a heterodox policy when responding to the collapse of their banks, the
inability to use a more orthodox policy cast a die for their future as we will see in the
conclusions. they allowed the 3 largest banks, Kaupthing, glitner and lansbanki to ca-
pitulate, and founded new banks in their stead to take over the domestic operations of
these banks. the new banks were bereft of foreign operations, which accounted for two-
thirds of the old banks’ liabilities, much to the detriment of shareholders and foreign cred-
itors (special investigation commission, 2010). this was by no means a silver bullet
solution, but along with strict capital controls, which stabilised the value of the Krona
and stopped creditors leaving in tandem with some of the country’s gDP, and a debt pack-
age to finance the budget deficit, steps were taken in the right direction (gylfason et al.,
2010).

regarding the logistics of the default, iceland claimed that since they did not
offer a guarantee to foreign debtors, that it should not be them who bore the cost of its 
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fulfilment, which was a colossal 45 per cent of iceland’s gDP. this would have caused the
economy to spiral out of control. here iceland’s brinkmanship worked as they were not
held fully liable where perhaps they would have been under a different system. to cushion
the economy’s freefall and keep their currency from crashing any more than it already
had, iceland got a loan of $4.6 billion in total (brogger and Kristin einarsdotti, 2008).
essentially, iceland let their banks fail for foreigners, while shielding its people from the
brunt of the crisis.  iceland’s initial reason for not honouring the guarantee was due to in-
solvency arising from the credit markets drying up, further down the line when they had
the means to repay debts, the people of iceland voted against doing so in two referenda
(gylfason et al., 2010).

Irish Bailout
With the fall of lehman brothers in mid-september 2008, huge pressure was exerted on
the wholesale funding of banks, this included ireland (mody and sandri, 2012)  as a result,
two weeks later, the irish government introduced the blanket guarantee scheme covering
almost all irish bank liabilities.

this guarantee scheme was expected to cover liquidity problems at banks how-
ever it sharply contrasted with the majority of other european countries and the us where
they only provide guarantees for new borrowings (schoenmaker, 2015). however, due
to maturing bank paper and non-renewal of deposits, ela had to be introduced by the
central bank of ireland. therefore the backing up of irish banks changed hands from the
government to the central bank. the increasing ela and the dependence of banks on
eurosystem funding could not be sustained and the guarantee eventually expired (schoen-
maker, 2015).

the recapitalization of irish banks took place in 2 phases. both the bank of ireland
and aib received €3.5 billion of injections as part of phase one, in the meantime anglo-
irish was nationalized in early 2009 and received an injection of €4 billion (schoenmaker,
2015). Phase 2 witnessed the establishment of nama, to look after the large loans taken
out by property developers. as a result of these large property loans being bought at ‘long-
term economic value’, banks had to incur prospective losses.  the Prudential capital ad-
equacy review estimate for the losses on these nama and non-nama loans of the irish
banks amount to €32 billion (schoenmaker, 2015).

Policy Implications and Today’s Environment
fast forwarding to today, we are in a very different economic climate to the one witnessed
at the time of the crisis. both policies, either default or bailout, had considerably different
effects on their respective countries. this paper now looks at some immediate and lasting
effects of the policy responses, comparing how both countries have recovered and what 
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sort of condition both their financial sectors and economies are in today. it shows how
the countries have performed relative to each other and if any lasting effects of the policies
are still visible through looking at various figures, while drawing conclusions.

Currency Effects
iceland’s ability to depreciate their currency allowed them to return to moderate growth
quite quickly in the form of a boost to exports (howden, 2013).  but this initial growth
never developed into sustained long term growth (howden, 2013).  the paper will com-
pare this to ireland’s situation where it was initially worse because of the euro but subse-
quently developed long term policies to help sustained growth into the future.

as a knock-on effect from the default in iceland, the sale of domestic assets to
fund foreign liabilities led to a huge depreciation in the value of the Krona which saw it
surrender roughly half of its value to both the euro and the Dollar (howden, 2013). this
rapid depreciation led to huge inflation in iceland and it reached highs of 20 per cent in
2009 (trading economics, 2015). this depreciation allowed iceland to inflate away some
of their debts. ireland on the other hand had to bear the brunt of their debts via the tax-
payer as it lacks control over its own exchange rate (Whelan, 2014). today, ireland’s
Debt/gDP levels currently stand at 110 per cent and iceland’s at 86 per cent (trading
economics, 2015).  this points to the extra tax burden which was put on the irish taxpayer
because of the imf bailout. for ireland currency depreciation was not an option as it was
a member of the eu and the emu. this paper argues that while it initially hindered ire-
land’s recovery and proved to be an obstacle, it provided long term benefits for the econ-
omy as a whole.
iceland’s depreciation aided some groups, mainly exporters, but did not help domestic
producers and consumers. (howden, 2013)  this drastic fall in prices helped them regain
international competitiveness and their exports boomed. this also meant that imports
became very expensive which, as a small isolated island, the icelandic consumer relies on.
there was a drastic shift of iceland’s balance of trade in 2008 with its increased exports.
but it never managed to capitalise on this initial growth and its balance of trade has since
been declining. (trading economics, 2015)  a conclusion from this is that while beneficial
in the short run, this depreciation harmed the long term sustained growth prospects of
iceland. 

today we see inflation levels of 2.5 per cent in iceland which are definitely a
lasting effect of crisis (trading economics, 2015).  in a recent attempt to keep a lid on
inflation rates, we have seen the icelandic government raise interest rates (hafstad, 2015).
recent developments in wage contracts have led to an increase in expected inflation rates
and also indicators have pointed to large increases in household spending (hafstad, 2015).
this shows definite signs of an improving economy but with inflation set to reach 4 per 
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cent in 2016, the central bank of iceland are taking necessary corrective measures.
comparing the irish situation to the depreciation which occurred in iceland, ire-

land witnessed a natural price deflation that allowed relative prices to realign themselves,
pointing entrepreneurs in the direction of the profitable areas of the economy (howden,
2013). between 2008 and 2010 ireland suffered deflationary pressures relative to other
eu members. this change was a gradual process but there is evidence to suggest that long
term benefits of deflation outweigh the short term benefit of a nominal depreciation. 

investment levels today in ireland are much higher than iceland’s and an  analysis
of the countries respective current accounts points towards higher investment in ireland
(trading economics, 2015). the current account level is a very good indicator regarding
the health of an economy (chen et al., 2013). ireland’s inflation rate, which was around
the 4% mark pre crisis, drastically decreased and deflation of 6 per cent occurred in 2009.
today there are inflation levels of 2.5 per cent in iceland while ireland’s is at a -0.2 per
cent level (trading economics, 2015). While ireland initially suffered a lot worse as it
couldn’t depreciate its currency, it has since surpassed iceland in growth levels and is
seeing the long term benefits of natural price realignment (gylfason et al., 2010). this
return to competitiveness has seen ireland’s annual gDP growth rate be above 4 per cent
since January 2014 (trading economics, 2015).  this year it is set to reach 7 per cent,
which is over three times above eu average and 2 per cent bigger than iceland’s.  ireland’s
policies were for the long term and this is where it reaped the benefits. iceland performed
better in the short run but the effectiveness of the irish policy response surpassed iceland’s
in the long run.

Effects of Capital Controls and the Bank Guarantee
as another impact of the default, the imf implemented strict capital controls on iceland
(howden, 2013). the aims of these capital controls focused on three mains areas including
limiting foreign currency outflows, putting a stop to the Krona depreciating any further
and finally maintaining a desirable level of foreign currency for vital transactions (howden,
2013). this paper finds that these controls greatly affected iceland and the lasting effects
of these can still be seen today through low levels of foreign direct investment, capital
flows, trade balances and the damage done to the legitimacy of its business environment.

the effect of capital controls imposed by the imf on iceland have drastically
harmed its fDi and have greatly inhibited recovery (Danielsson, 2011). under the capital
controls, entrepreneurs were forced to seek permission from the central bank of iceland
to procure foreign funds to invest abroad which made it very difficult for organic growth
post crisis. emigration was also limited as individuals had no guarantee that they could
bring their financial capital with them (howden, 2013). however, more detrimental is
the fact that the controls have reduced foreign confidence in the economy and harmed 
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the nature of their business environment. by blocking investment in projects funded by
incoming fDi, iceland’s central bank has created a clear disincentive for foreigners to in-
vest in iceland, effectively reducing its level of openness as an economy (Danielsson,
2011).

looking at the current figures we see that iceland’s fDi went from extreme highs
of 200 billion isK in 2007 to negative levels in the depths of the crisis (trading economics,
2015). capital controls also meant a lack of access to foreign capital and loans. investors
have had to borrow at the icelandic interest rate which for the last 3 years has been at
highs of 6 per cent. this has made any sort of borrowing very expensive in iceland and in-
hibited recovery and real economic growth. in a recent announcement, these capital con-
trols are not set to last much longer as the icelandic government plans to remove them in
January 2016 (the economist, 2015). it has now reached a stage where the government
is in a strong enough financial and economic position to remove these capital controls.
since announcement of this in June 2015, capital flows have skyrocketed and are double
what they were at the start of 2015 now (trading economics, 2015). iceland must be cau-
tious in exiting these controls however as it could lead to a huge outflow of assets, thereby
destabilising its currency.

in contrast to the harming effect of capital controls on the business environment
of iceland, the irish bank guarantee gave a boost of confidence to foreign investors as ire-
land solidified the stability and longevity of its financial sector (schoenmaker, 2015). it
solidified the government’s commitment to an open economy and today we see levels of
foreign direct investment have only been increasing in ireland (trading economics, 2015).
unlike iceland, ireland’s balance of trade has only increased and this is generally due to
its export led nature. Due to the free movement of capital, ireland had access to financing
options all over europe. it has been able to benefit from extremely low interest rates of
late and this has greatly aided the economic recovery through cheap loans and increased
investment. the figures show that ireland has had interest rates of approximately 1 per
cent since 2010. compare this to iceland’s current level of 5.6 per cent and it’s easy to
see why ireland has recovered so well compared to iceland.

Conclusion
bond yields in both countries spiked hugely around the time of the crisis with both ireland
and iceland’s reaching record levels. these are key signs of the stability of a country’s fi-
nancial sector and with banks being so closely linked to the sovereign before the crisis, it
points to quite a high level of systemic risk (battistini et al., 2014).  looking at bond yields
today, we have seen ireland’s return from a 12 per cent high in 2009 to a healthy 1 per
cent on ten-year sovereign bonds (trading economics, 2015). similarly iceland’s ten-year
sovereign reached highs in 2009 of 12.5 per cent (trading economics, 2015). We have 
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since seen iceland’s lower to 6 per cent but this is still quite high for a developed nation.
this can be argued to point to an overall better recovery in ireland because ,as mentioned,
bond yields are an indicator of financial and economic stability (battistini et al., 2014).

the paper set out to compare the performance of each country’s economy in
response to the implemented policy, be it bailout or default. from both researching the
extensive literature and gathering indicators, we were able to draw conclusions on the
effectiveness of both respective policies. the paper found that while iceland initially re-
turned to moderate growth, the lasting effects of the default proved to be detrimental
for long term sustained growth. We are finally seeing iceland come out the other side as
it lifts its capital controls. ireland, on the other hand, implemented long term policies
and has reaped the benefits of enduring an initially tougher policy stance.
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CHEESE, CHOCOLATE AND CUCKOO
CLOCKS: THE SWISS MODEL FORTHE

UNITED KINGDOM
ELIZABETH O’HIGGINS

Junior Sophister

With David Cameron’s in-out referendum due to be held in June 2016 much atten-
tion has been devoted to what Britain’s relationship with the Eu might resemble in
the event of a Brexit. In this essay, Elisabeth O’Higgins describes the Swiss model;
that of a non-member which enjoys an elevated relationship with the EU, and eval-
uates its potential as an option for the UK.

Introduction
the united Kingdom (uK, hereafter) joined the european economic community in
1973. the uK's place in europe has become an increasingly polarising issue since 2013,
when the british Prime minister David cameron announced that he would hold a refer-
endum on whether or not the uK should stay in the european union (eu, hereafter) be-
fore the end of 2017. at present there are many questions left unanswered concerning
the ramifications if one of the eu’s founding members chooses to leave, i.e. if a ‘brexit’
occurs. the political and economic consequences of the uK leaving the union are much
debated. it is generally accepted that if the eu’s third largest state decides to leave, the
landscape of the eu will be changed forever. the uK would have to renegotiate a rela-
tionship with the eu; the form this relationship would take depends on a number of fac-
tors. the model put forward as the best option for the uK by most eurosceptics is the
swiss model. this essay will briefly discuss the options should the uK decide to leave the
eu, followed by an in-depth analysis of the advantages and disadvantages of the swiss
model for the uK and indeed for the eu and will conclude with an overview of the best
option for the uK. 

at present, with a population of over 64 million people, the uK is the third
largest country in the union. as a founding member and an economic powerhouse the
uK is an integral part of the eu. over the last few years a proportion of the british elec-
torate and many politicians have become increasingly frustrated with the uK’s position
within the eu. the british Prime minister David cameron has promised the british public
that he will hold an ‘in-out’ referendum. the outcome of this referendum is contentious 
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and will be closely scrutinised. if the british people decide to leave the eu the uK has a
number of options to restructure its relationship with europe. 

The Options for the United Kingdom
The UK Remains in the European Economic Area
the first model the uK could adopt is a model similar to that of norway. this means that
the uK would negotiate a deal so that it could remain a member of the european eco-
nomic area retaining their access to the single market. at first glance, this seems like a
good alternative for the uK. if the uK adopted this model they would benefit from access
to the single market but they would not have to adhere to european policies, such as the
common agricultural Policy. 

the big anomaly with this model is the fact that countries that have adopted this
model, such as norway, are often forced to apply european laws over which they have no
input and still contribute towards the european budget (hannon, 2012). norway adopts
a large majority of eu laws and aligns itself closely with the european union on a number
of issues, while not having a seat at the table when crucial decisions are made (haugevik
in sanschneider, 2014). it seems counter productive to leave the european union, where
the uK has the ability to influence laws and policies, and then choose to stay in the euro-
pean economic area where you have to apply european laws without any negotiating
powers that were previously available as a member of the eu. ultimately, the vast majority
of the most burdensome eu regulations for businesses, including the Working time Di-
rective, would still be applied to the uK (miller, 2013). thus, adoption of the norwegian
model appears to hold more disadvantages than advantages for the uK. 

The UK Negotiates Individual Agreements
the second model that could be implemented is a model whereby the uK has no official
ties with the eu and makes individual bilateral agreements with countries regarding trade.
the uK would have to rely heavily on the World trade organisation as a means of nego-
tiating trade deals and would have to negotiate deals with other countries on it’s own.
however, many countries have clearly indicated that they would much prefer to deal with
the uK as a member of the eu rather than just dealing singly with the uK. michael fro-
man, the us trade representative, has stated that Washington would not be eager to sign
an angloshperic bilateral deal. he has stated that the uK would have a bigger voice in
trade talks if they stayed in the eu (froman in the financial times, 2015). Deals on bilat-
eral trade agreements would be incredibly burdensome on the uK’s government re-
sources. as well as this, the uK would no longer have the leverage of the combined power
of the eu to reach these trade agreements. the uK would have to make it’s own deals
not just with other european countries but with other economic powers such as the 
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united states and china. this does not seem to be an ideal arrangement for the uK, as it
would have much more influence and power in negotiating deals, both politically and eco-
nomically, if it stayed in the eu. 

The UK Adopts the Swiss Model
the third and most realistic option for the uK is the swiss model. switzerland, unlike
norway, is not a member of the european economic area (they rejected membership in
1992), it is however, a member of the european free trade area (efta, hereafter). this
arrangement means that switzerland and the european union cooperate by way of bilat-
eral agreements managed through joint committees. the efta operates a free trade area
which means switzerland can reach independent free trade agreements with other euro-
pean countries rather than being a member of a customs union where they cannot make
deals with other countries on an individual basis. switzerland has arranged around 120
sector specific bilateral agreements with the eu (clements, 2014). the swiss relationship
with the european union is a unique one with both advantages and disadvantages.

The Advantages of the Swiss Model for the UK
most eurosceptics in the uK have put forward the swiss model as the uK’s best alternative
should it choose to leave the union. undoubtedly, there are benefits to adopting this
model. hannon has stated that switzerland through membership of the efta has all the
benefits of full membership of the eu but few of the costs. it has all four freedoms of the
single market; free movement of goods, services, people and capital but no regulatory
burdens from brussels (hannon, 2012). switzerland frees itself from many regulatory
burdens and rules by not being a member of the eu or the eea. 

switzerland also contributes significantly less to the european budget. it is esti-
mated that if the uK adopted the swiss model its budgetary contributions would fall by
around sixty percent (miller, 2013). reduced regulation from the eu would mean that
businesses in the uK would not be burdened with rules and regulations from brussels,
which eurosceptics argue could reduce costs and increase competitiveness. the uK would
also be free to negotiate free trade agreements with diverse sets of countries outside the
union and on it’s own without having to gain consensus at a european level. at face value
the swiss model seems ideal, the uK could still trade freely with the eu but without the
burden of regulatory rules from brussels. however, if you look a little closer a number of
flaws emerge. 

The Disadvantages of the Swiss Model for the UK
there are disadvantages to the uK adopting the swiss model. firstly, it is not guaranteed 
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that the eu will allow for such an arrangement to occur. negotiating a deal between the 
uK and the eu would be long, laborious and complex and it is unlikely an exact replica
of the swiss model would be the outcome of these negotiations.

secondly, it is also not certain whether the uK could secure membership of
efta. becoming a member of the efta would be a lengthy process, which could be ve-
toed by members of the efta at anytime. it is not inconceivable that the dynamics of the
uK as a country intending to join the efta do not adequately correspond with the mem-
bers of the efta (clements, 2014). this is a risk the uK would have to be willing to take
if they choose to go this route.

nevertheless, if the uK secured a deal similar to switzerland they would lose
their direct influence over eu decision-making. While they would still have access to the
market they would still have to accept all eu standards when selling to this market even
though they do not have any say in establishing these standards. 

the uK could lose out greatly should it choose to leave the eu and adopt a
model like switzerland. While the uK would have to contribute significantly less to the
european budget it has been estimated that in a worst case scenario leaving the eu could
reduce u.K incomes by about 3.1 per cent (£50 billion per annum). this is due to the
fact there would inevitably be some increases in trade costs through non tariff barriers
and economic losses from missing out on any further market integration within the eu
(Dhingra et al., 2015). the loss to the uK economy of leaving the eu is substantial and
far outweighs the reduced contributions to the european budget. 

the uK would also be disadvantaged as it would lose out on any future trade
deals between the eu and other countries. for example, the uK would have to renegotiate
on the transatlantic trade and investment Partnership deal between the united states and
the eu. it is likely that they would simply have to accept the same deal as europe, as the
u.s are unlikely to partake in more lengthy negotiations or not take part in the deal which
would incur significant losses to the british economy. the uK would miss out on any
future trade deals between the european union and other big economies such as emerging
asian economies like china and would have to make their own bilateral arrangements.
although it is possible for these bilateral arrangements to be reached, as switzerland has
proved, it seems intuitive that britain could have more influence, leverage and power as
part of a group of twenty-eight countries rather than acting on its own. 

one of the main arguments put forward in favour of the uK leaving the eu is
the uK’s concern and belief that they risk losing sovereignty if they remain in the union.
however, switzerland is losing sovereignty due to globalisation. like the uK, switzerland
is a nation with an open economy that has to increasingly play by global rules (De grutyer,
2015). for example, the swiss have de facto given up their banking secrecy, which is en-
shrined in their constitution due to pressure from the united states tax authorities (De 
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grutyer, 2015). switzerland, outside of the european union, still struggles to maintain
its sovereignty in an ever increasing globalised world. if it is sovereignty that the british
are worried about they may in fact be better off staying within the european union were
they arguably have more bargaining power to retain some sovereignty with the rest of the
world. 

officially switzerland can make their own laws surrounding trade without any
input from the european union. however, in reality swiss laws are heavily influenced by
eu rules, otherwise their companies would not be able to trade with eu companies who
are their major partners (mcfadden and tarrant, 2015). hence, swiss legislation must be
made compatible with eu rules, in practice this means that switzerland is similar to nor-
way in that they have no say in rule making but end up having to abide by them anyway.
Dr Jonsdottir a policy officer at the efta has stated that ‘being in with the outs’ while
trading freely in europe comes at a price. it means paying to administer and police the
single market while the ‘in-crowd’ makes the important decisions about how it works
(Jonsdottir in miller, 2013). britain is currently part of the ‘in-crowd’ with the potential
to change and influence regulation and policy. losing their place at the decision table does
not seem like an attractive prospect for the uK who currently maintain influence over
these rules: giving up this influence has the potential to raise more problems that it solves. 

While it appears that switzerland gains from the eu by not having to comply
with their regulations and policies, in reality however, when swiss companies trade with
the eu on any level it has to adhere to european standards. as europe is switzerland’s
biggest exporting market this has lead to switzerland adopting most european laws them-
selves even though they have had no say in them. it is likely that if the uK adopted this
model it would end up adopting new eu laws and standards as switzerland has done. 

The Consequences for Europe
one of the european union’s founding members leaving will undoubtedly have a huge
impact on the rest of europe both politically and economically. if the uK decides to leave
it would change the landscape of the eu forever. 

firstly, the process of the uK exiting the eu would be burdensome on both the
eu’s and uK’s administrative systems while also taking up a lot of political time and en-
ergy. secondly, a brexit would have ramifications for ireland and the irish economy. any
barriers, even non-tariff barriers, which could arise between the uK and ireland due to
an exit has the potential to put strain on northern ireland’s already fragile economy and
has the potential to impact on the peace process. irish government representatives have
expressed deep concern should the uK adopt a swiss style relationship with the eu par-
ticularly around the implications this could have on irish-british bilateral relations (Kil-
course in sanschneider, 2014). it is difficult to know the full extent that a brexit would 
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have on irish-british relations; it seems in both countries interests that their relationship
remains the way it stands with both countries members of the european union. 

finally, even though the united Kingdom has at times been a reluctant member
of the eu it has played a major role in forming regulation and policies over the years. it
has impacted on european integration for over forty years and was instrumental in pushing
forward the free market. there is no doubt that at times the uK-eu relationship has been
strained, however, the eu would face a deficit if the uK left the decision making table.
there may be less pressure to increase efficiency or reform traditional areas of spending,
net payers like germany would lose significantly in these areas (Zuleeg in sanschneider,
2014:60). also, spending on regional funds and agriculture could decline as the united
Kingdom contributes large amounts to these funds.  

there do not appear to be any benefits for europe if britain should decide to
leave the eu, however there would be significant losses. it is in the eu’s interest to try
and persuade the uK to remain as an integral part of the union and not as a member of
the efta as its leaving could really throw the whole european project off course. 

Conclusion
although on the surface there are benefits to the uK adopting a swiss like relationship
with the european union the disadvantages of leaving far outweigh these benefits. cherry-
picking a relationship like the swiss has it’s limits and the idea that bilateralism is a panacea
for a prosperous economic future outside the eu is greatly exaggerated (nünlist in san-
schneider, 2014, p. 66). both the eu and the uK can gain far more by working together.
herman Van rompuy perhaps best summarises a brexit stating that the uK leaving the
eu would be like ‘a divorce after forty years of marriage ... leaving is an act of free will,
and perfectly legitimate, but it doesn’t come for free’ (herman Van rompuy in miller,
2013). although the outcome of the referendum is unknown, it is certain that it will have
a significant impact on eu. if the uK decides to stay in the eu it shows that the british
people have confidence and hope in the eu.  on the other hand, if the uK decides to
leave the eu the outcome will be complicated and come with many challenges and
changes. 
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COMPETING AGAINST GERMANY: UNIT
LABOUR COSTS INTHE EUROPEAN

MONETARY UNION
JONAS PEISKER
Junior Sophister

In this essay, Jonas Peisker asserts the importance of Unit Labour Costs (ULC) in ac-
complishing the Jean Monnet’s convergence objective. Examining the causes of diver-
gent trends in ULC among Euro member states, most notably Germany’s perfectly
rational drive for competitive advantage, he concludes that implementation of common
wage coordination in the spirit of ‘ever closer union’ is needed to achieve balance
and stability going forward.

Introduction
‘ever closer union’-these iconic words constitute the first paragraph of the treaty of
rome, forged by Jean monnet, the intellectual father of the eu. his legacy is the so-called
convergence objective that guides the actions of the european commission to the present
day. as a way to facilitate economic cooperation and convergence the third stage of the
economic and monetary union (emu), the common currency, was introduced to 11
countries in 1999. the emu now faces a prolonged crisis; a north-south divide charac-
terises the economic conditions. unilateral austerity measures have – unsuccessfully –
been employed to mitigate the crisis. every year it continues the crisis will become harder
to solve, as workers, particularly skilled young people, are forced to emigrate in the face
of over 50 per cent youth unemployment in spain and greece and over 40 per cent in
italy in 2014 (eurostat, 2015). these are strikingly high figures compared to only 8 per
cent of  germans under 25 who face the same predicament. 17 years after its introduction,
it seems blatantly clear that the emu has so far failed to achieve Jean monnet’s vision of
a united europe. 

this essay draws an empirical sketch of the developments since the introduction
of the euro in 1999. in all calculations ‘euro area’ refers to the initial 11 euro members
plus greece. first, the institutional framework of the emu is examined. in order to in-
vestigate the effect of diverging unit labour costs (ulc) on price level and its conse-
quences for monetary policy in the euro area, the essay then examines contrasts between
germany, france, and italy, representative of the broad trends within the emu. italy,
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somewhat arbitrarily, accounts for the southern european countries as it exhibits a similar
trend to spain, greece and Portugal. special consideration is then given to germany’s
export strength and labour market policies that are suggested to be the cause of imbalances
in the euro area. finally, the implications for macroeconomic policy in the euro area are
derived. it is argued that the trends of the countries in the euro area are divergent, and
that only a thorough redesign of the emu institutions that strengthens supra-national el-
ements can accomplish the convergence objective of the ec.

The Institutional Framework of the EMU
the eurozone rests on three interdependent institutions (cesaratto, 2010). firstly, the
eurozone is an agreement on a common target inflation rate and currency which results
in a nominally fixed exchange rate. the euro members therefore forego any independent
monetary policy. secondly, european fiscal policy only exists as a constraint, as a negative
concept outlined in the treaties of maastricht and amsterdam where, for instance, limits
to sovereign debt and price volatility are specified. however, since these provisions are
commonly violated they have been degraded to rather vague guidelines. at the same time,
growth and national competitiveness is explicitly left to the national and regional level
(european commission, 2014). the ongoing divergence indicates that pursuing national
competitiveness strategies without considering the development relative to the other
members within a common monetary policy is inherently contradictory.

in systems with flexible exchange rates, external imbalances are buffered by ex-
change rate adjustments. countries with trade deficits would depreciate their currency
in order to gain competitiveness, while currencies of countries with surpluses appreciate
theirs, which makes their goods more expensive to purchase abroad. this, however, is not
possible in the euro area due to the fixed nominal exchange rate. therefore, deflationary
policies must lead to an internal devaluation by which the country gains competitive ad-
vantage over the rest of the monetary union. the devaluing country is gaining at the cost
of other countries who abide by the inflation agreement and thus pursues a beggar-thy-
neighbour policy, a nail in the coffin of the common currency. in order to prevent such
policies in the euro area additional macroeconomic coordination, particularly regarding
the wage levels, is imperative.

Tendency of Divergence
the price level of goods is influenced by the cost of labour as well as capital input. While
the free movement of capital eliminates differences in the costs of capital for entrepreneurs
across europe, wages are still determined on national level within the emu. as a result
ulc are the most important determinant of national price levels on the supply side. the
ulc measures the nominal cost of labour relative to its productivity per hour.
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the national level of competitiveness is then determined by ulc on the supply
side in conjunction with exchange rate adjustments on the demand side. since the latter
has has been removed in the monetary union, the ulc has even more importance for the
competitive position of countries in the emu (bibow, 2013). the divergence in ulc
within the euro area is enormous, as annual differences in growth rates accumulate. since
the introduction of the euro the ulc in germany have increased 37.6 per cent less than
in italy and 13.3 per cent less than in france, a country that is in line with the eurozone.
indeed, this gap empirically has an effect on the national price development. While france
moved along with the average of the eurozone, germany undercuts the inflation target
clearly and italy exceeds it, resulting a inflation gap of 14.7 per cent between germany
and italy.

Germany’s Role in the EMU
the policy of wage deflation-more precisely disinflation-in the largest economy of the
eurozone and its according internal devaluation has succeeded in creating competitive
advantages on international markets. While france and italy alternate between periods of
trade deficits and surpluses, germany has accumulated a huge trade surplus since the in-
troduction of the euro. net exports accounted for 7 per cent of german gDP in 2015,
in contrast to 3 per cent in italy and –1.5 per cent in france. 

additionally, germany’s fiscal prudence contributes to its high current account
since, a constitutional debt limit suppresses domestic demand. germany has exceeded
the intra-eu exports of the other member states only since 1999. the german goods,
subsidised by low wages, greatly affect the other euro members. the eu imported 6.5
per cent more from germany than from france before the onset of the crisis in 2008,
underscoring the competitive dominance of germany on the emu-internal market. ger-
many’s deflationary policy-just as much as unchecked inflation in the southern european
countries-has created the immense external imbalances that are at the core of the euro
crisis. 

both productivity increases and wage deflation have pushed down ulc in ger-
many. With the onset of the single currency germany adopted the latter as a new strategy
to tackle its persistently high unemployment. the ‘hartz reforms’ re-organised the labour
market in 2002 and increased the pressure on workers and wages by imposing sanctions
on the unemployed if they turn down job offers, no matter whether those are suitable or
not. the threat of sanctions has greatly increased temporary and precarious employment
in germany. 1.3 million german employees depended on unemployment benefits in 2014
because their wage did not even cover their subsistence minimum (bundesagentur für ar-
beit, 2015). the number of employees of subcontractors has increased by 170 per cent to
856,000 from 2002 to 2014 (bundesagentur für arbeit, 2015). the upsurge of temporary 
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and low-wage employment created a labour force that is not able to unionise in order to
represent their interest, namely a wage increase in line with productivity and target in-
flation. as a consequence, both labour costs and inflation stayed low in germany. there-
fore, germany does not commit itself to the common inflation rate that is so crucial for
the monetary union. this is ironic since the ecb was modelled after the bundesbank.

Implications for the European Monetary Union
the core contribution of this essay to the public debate surrounding the euro crisis is that
examining the trends in ulc are essential to understand its roots and possible solutions.
What follows is that any strategy that credibly attempts to solve the euro crisis must be
fundamentally multilateral in its approach. the implementation of common wage coor-
dination or bargaining is of utmost importance in order to prevent asymmetric demand
shocks and external imbalances in the euro area. flassbeck and spiecker (2011) suggest
that the development of ulc should gradually converge, i.e. ulc growth of 3 per cent
annually in germany and of 1 per cent in the southern euro members while the eurozone
average remains just below 2 per cent, the inflation target of the ecb, like in france. a
‘european wage standard’ is conceivable to bring europe back on the path of convergence
(brancaccio, 2012). this standard would induce nominal wage growth to be at least in
line with national productivity increases, consider the trade balance, and establish an in-
stitution that can credibly enforce compliance. so far very little consideration has been
given to the possible implementation of such an institution since this almost certainly in-
corporates relinquishing national sovereignty to a supra-national body of the emu.

two steps could contribute to a sustainable solution to the euro crisis and an
ending of competitive deflation. first, the ecb’s mandate, closely defined as targeting a
2 per cent inflation rate, must be extended so that it can consider employment and stability
besides price stability, because the transition phase suggested by flassbeck and spiecker
will probably lead to temporarily higher inflation. secondly, the eurogroup, the meeting
of the ministers of finance and the governor of the ecb, should be institutionalised in
order to create a political body that can coordinate macroeconomic policy across europe.
Doubtless, those are the first steps towards a federal europe since such reforms would
have far-reaching implications for wage bargaining and social policy, and these are some
of the last policy domains largely untouched by eu law.

Conclusion
there is still an immense scope for literature that examines how such a transition from
national to supra-national institutions can be implemented most efficiently as well as how
such an endeavour can be communicated within the political process, considering eu-
rosceptics gaining ground in virtually all euro member states. first and foremost, in order
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to equip decision-makers with practical advice, the data employed here needs to be dis-
aggregated to differentiate between different sectors within economies, to give indication
of the scope and naturof a possible wage standard.

When Jean monnet advocated ‘ever closer union’ it was his emphatic narrative
that brought europe together, not strict rational necessity. indeed, this exceptional project
of supra-nationality succeeded in the early years because it was the former and not the
latter. it is vitally important for the emu to find a sustainable solution to its crisis, and
the common overarching objective of a united europe can only be achieved if national
developments are balanced. a spirit of ‘ever closer union’ is what europe needs once
again, because germany clearly has no incentive to give up its entrenched position of
competitiveness out of rational self-interest.
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BEYOND PARANOIA: THE ECONOMICS
OF NON-EU IMMIGRATION

KILIAN MUELLER

Junior Sophister

The refugee crisis has received extensive attention this year. In this essay, Kilian
Mueller examines some of the common claims about the economic impacts of immi-
gration using a number of theoretical frameworks and previous empirical findings.
He follows this theoretical analysis with a discussion of the likely effects of the refugee
crisis on Europe going forward.  

Introduction
in light of the current refugee crisis the impact of non-eu migration on the european
economy has received extensive media attention, with the potential economic outcomes
often misinterpreted or misused for cheap populist propaganda. this essay will elaborate
on the economic effects of non-eu immigration using a number of different theoretical
models and empirical evidence. the second part of the essay will examine the specific
economic effects which are expected to follow the recent migration crisis as well as the
impact on the european political landscape. the essay will conclude with a summary and
an answer, based on the key findings, to the question of whether or not non-eu immigra-
tion has to be considered the major threat currently facing the eu. 

Immigration, Wages and Unemployment
the common belief in the european union, that immigration depresses native wages, is
only true in the most simplistic neoclassical analytical framework. under the assumption
that wages are determined by competitive forces and labour is homogeneous, the laws of
supply and demand imply a rightward shift of labour supply  caused by immigration will,
ceteris paribus, lead to a lower equilibrium wage. 

however, this appears to be wrong under a more realistic theoretical modelling.
firstly, labour is certainly not homogeneous, which means that immigrants can be seen
as substitutes or complements to native labour, depending on the immigrant's skills and
level of education. moreover, immigrant labour can be a substitute to some native groups,
but a complement to others. if immigrants show a high level of substitutability for native
workers the demand for native labour decreases, resulting in lower wages. however, im-
migrants acting as complements for native workers will trigger a higher demand for native 
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workers the demand for native labour decreases, resulting in lower wages. however, im-
migrants acting as complements for native workers will trigger a higher demand for native
labour and therefore higher wages (borjas, 1989). secondly, in the european union, wages
are to a large extent determined by the structure of the national labour market, particu-
larly minimum wages and tariffs negotiated by unions and therefore the effect of immi-
grants willing to work for less than the prevailing market wage is restricted (schmidt,
stilz and Zimmermann, 1994). thirdly, immigrants themselves create an additional de-
mand for goods and services produced by natives, leading to a rightward shift of demand
for native labour and consequently to higher wages for native workers (Zimmermann,
1995).

empirical findings from ottaviano and Peri (2011) on the impacts of immigration
on the us labour market support this theoretical argument. the key findings of their re-
gression analysis over a period of 16 years suggest a significant negative effect of immi-
gration on the wages of immigrants (-6.7 per cent) where labour has a highly substitutable
character, and a small positive effect on the wages of native workers (+0.6 to 1.7 per
cent) where immigrant labour has a complementary character.

to conclude this first argument, it should be emphasized that the impact of im-
migration on native wages depends on the substitutability of native workers and on the
interactions between domestic and immigrant labour. indeed an increase in low skilled
immigration which serves as a complement to high skilled native labour is very likely to
raise the domestic market wage. 

the aforementioned framework with flexible wages cannot account for displace-
ment of native workers by immigrants since at an equilibrium wage unemployment does
not exist. therefore i want to introduce a new labour supply, one determined by a wage
negotiated by workers unions and set above equilibrium wage.  an increase of substitutable
immigrant workers in this framework leads to a drop in wages and a decrease in domestic
employment. however, if the relation between union-set labour supply and individual
labour supply is proportionate, an increase in immigration does not affect domestic un-
employment, but it may certainly increase the total employment in the economy (baldwin
and Wyplosz, 2015). in addition to this, under this framework, immigrants serving as
complements to certain native sectors are very likely to even reduce native unemployment
(Zimmerman, 1995).

empirical evidence from longhi and colleagues (2006) supports this theoretical
argument. they used a meta data analysis of 165 estimates of the impact of immigration
on native unemployment from 9 different oecD countries, concluding that a 1 per cent
increase in immigration amounts to an average decrease of 0.024 per cent in native em-
ployment, a negligible effect. in addition Jean and Jiménez (2011) found no significant
long-run impact of immigration on native unemployment in their study of eighteen oecD
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countries over a period of 19 years. in conclusion, the effect of immigration on native
unemployment is unlikely to be significant in either direction and is highly dependant on
the modelling choices, in fact is seems that under more realistic models immigration is
likely to increase total employment.  

Immigration and European Efficiency
the last prejudice i want to examine is that immigrants are a net drag on the domestic
economy, in particular on its efficiency, growth and social welfare. first of all, using the
simple analytical framework of homogenous labour and competitive wages from my first
argument, immigration can lead to a sectorial drop in wages and an expansion of total
employment. the result is a net income gain for the economy, held by capital owners
(baldwin and Wyplosz, 2015; hanson, 2009). this has to be followed by a redistribution
of national income to realize an increase in overall social welfare and to achieve Pareto
efficiency (Zimmermann, 1995). in a broader interpretation, additional national income
can be created by immigrants through the aforementioned complementary immigration
and positive spillover effects, realized by immigrants acting as market participants and
consumers.

secondly, migration within the eu is important for an efficient allocation be-
tween labour and capital (baldwin and Wyplosz, 2015). non-eu immigrants can serve as
‘a flexible reserve to compensate the low mobility of natives’ (Zimmermann, 1995:53)
and increase the efficiency in the european labour and capital market. 

thirdly, non-eu migration can be an important counteracting force for expected
demographic change within the european union. low fertility rates and a higher life ex-
pectancy have led to an aging population and a decline in population growth in the euro-
pean union. non-eu migrants tend to show higher fertility rates than natives and
constitute a disproportionately high share of europe's working age population between
25 and 64 (cuaresma et al., 2015). as a counteracting force for the demographic change,
immigration promotes human capital accumulation with positive effects on economic
growth. immigration also increases the tax base, spreading the tax burden with positive
effects on social welfare and the intergenerational contract (hanson, 2009; cuaresma et
al., 2015). 

to conclude the theoretical point, non-eu migration is by no means a net drag
on the european economy, but rather could be viewed as a means of increasing economic
efficiency and adding to the accumulation of human capital to promote economic growth
and increase social welfare.

Reality of Current Migrant Crisis
as of mid-2015, the civil war in syria and uncertain political conditions in the middle 
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east and north africa had forced an estimated 15.5 million people to leave their home
country as refugees. out of those, 3.5 million fled to europe to seek asylum within the
european borders (unhcr, 2016). this massive inflow of refugees has added a new di-
mension to the economic and also political impacts of non-eu migration.

economically, the oecD economic outlook (2015) estimates that additional
public spending for newly arrived refugees as well as public long-term support for asylum
seekers in 2016 and 2017 will boost aggregate demand in the european union by 0.1 to
0.2 per cent of  gDP and therefore will  likely increase national income and social welfare.
the aforementioned labour market effects will probably build up gradually since labour
market integration of current refugees takes a certain amount of time. by the end of 2016,
refugees will make up less than 0.4 per cent of the eeas total labour force (oecD eco-
nomic outlook, 2015). 

Kai arzheimer (2008) developed a regression model, using data from the euro-
pean social survey Project in 2003 to analyse the motivations of extreme right voters in
europe. his key findings suggest that anti-immigrant sentiments, especially beliefs re-
garding their negative impactson the labour market and on the economy in general are
some of the main motivations for european voters in voting for extreme right parties
(arzheimer, 2008).

in the light of the extraordinary increase in recent non-eu migration, the latest
regional election outcomes in france and involvement in government of populist right
wing parties in Poland, hungary, switzerland and finland reveals a dramatic rightward
shift on europe's political landscape, fuelled by a fear of immigrants that seems to be eco-
nomically irrational (the economist, 2015). besides their negative views of immigrants,
europe's far right parties either push for regional autonomy (belgium's Vlaams belang
and italy's northern league) within the eu or they completely reject eu membership
(uKiP, finns Party, front national). they all have one thing in common: a pronounced
euroscepticism combined with strong claims for national sovereignty, which is endangering
the european union and the process of european integration which lies at its core (the
economist, 2014). 

Conclusion
in conclusion, i want to stress the three main findings of this essay. first of all, as discussed
extensively in the first part, the labour market impacts of immigration are ambiguous and
very likely to be positive, but also very dependant on the modelling choices. moreover,
the impacts on the overall economy are most likely stimulating. both points can be proven
through conclusive theoretical reasoning and empirical findings. secondly, even though
europe is facing an extraordinary increase in non-eu migration the effect of those mi-
grants on the european economy has to be seen as a chance for increased prosperity rath-
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er than a threat, at least from an economic point of view. finally, on the political level,
europe is experiencing a rise of right wing populism, which is very likely being fuelled,
at least in part, by ill-informed prejudice against immigrants. this failure in public rela-
tions,  or more precisely the established parties´ failure to communicate the economic
opportunities of immigration is leading to a return to nationalism and euroscepticism,
which this essay argues is  endangering the future of the european integration process and
therefore has to be seen as the biggest threat to the european Project that has arisen in
recent years.
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THE LAST RESORT: THE EU’S ROCKY
ROADTO QUANTITATIVE EASING

ELLEN BRENNAN
Junior Sophister

With the European Central Bank having commenced a programme of Quantitative
Easing (QE), roughly six years after the United States, Ellen Brennan examines this
scarcely used measure. Involving high investment and relatively low returns, she de-
scribes QE as unreliable and potentially fraught when implemented in an economy
as varied as the EU. Emphasising the lack of integration within the EU countries
with respect to monetary and fiscal policies, she describes potential pitfalls but also
the possible rewards rewards of a well-implemented programme of QE.

Introduction
in 2012, the president of the european central bank (ecb), mario Draghi, promised to
do ‘whatever it takes’ to save the shared euro currency from ruin (Draghi, 2012). this
promise came to include the controversial implementation of quantitative easing (Qe).
there remains little to no consensus amongst experts as to whether Qe truly helps or
hinders an economy. Despite such uncertainty, some of the world’s largest economies im-
plemented Qe as a last resort to revitalise their struggling economies following the global
financial crisis which shook the world in 2008. it took 6 years for the eu to follow in
their footsteps. in the early stages of 2016, less than a year into the ecb’s first ever attempt
at Qe, the outcome of this contentious and arguably desperate policy is still unclear. how-
ever, it is clear that the eu has an economy like no other. the sheer size, not to mention
the multifaceted and ever changing nature of the eu economy, poses unique challenges
to implementing a one size fits all monetary policy, such as Qe. as the deadline for the
ecb to end Qe draws nearer, the success of this unusual policy and likewise the future of
the single currency relies almost exclusively on further integration of the eu, both eco-
nomically and politically. this essay will explore the intuition behind Qe, drawing from
the experiences of the us, uK and Japan, to highlight the importance of further integra-
tion for the future of the eu economy.  

No Interest in Quantitative Easing
the basic assumption behind all monetary policy starts with the central bank making small
changes to the nominal interest rates in the short term. the effect of this leads to changes 
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in asset prices, which then drives further economic decisions in the marketplace, such as
whether consumers buy a house, firms invest and banks lend. When an economy starts to
lag, monetary policy is one of the simplest and most effective ways to get things back on
track. however, sometimes this short-term fix isn’t enough. as Keynes warned, once in-
terest rates tend toward zero, the economy is ensnared into a liquidity trap and thus con-
ventional monetary policy is essentially useless (Keynes, 1936). 

this is the predicament in which the european economy found itself in the years
following the crisis. When economies reach the lower zero bound, central banks, including
the ecb, have few other options but to accept the last resort of Qe. it’s essentially gam-
bling. central banks buy up long-term assets, like bonds, with money they do not really
have making a bet that their bluff will pay off. this money, created out of thin air, increases
the size of banks reserves allowing them to give out more loans, effectively bypassing the
issue of lower short term interest rates (coenen et al., 2004). it is meant to have the same
stimulating effect as conventional monetary policy by altering the monetary base in the
economy rather than the nominal interest rates. however, as many economists warn, noth-
ing is guaranteed. it is possible that unsecured overnight lending rates will plummet to
zero, there will be record low government borrowing rates and uncontrollable inflation
paired with low confidence. furthermore, unconventional monetary policy, like Qe, was
basically unheard of before the crisis and no two Qe programs since have been the same.
What limited Qe programs there have been vary significantly among economies depending
on the specific aims of the central bank as well structural differences, effectively making
each new attempt at Qe a shot in the dark. While the outcomes of the most recent Qe
programs in the us, uK and Japan seem to have at least helped a little, the jury is still
out. 

Peer Pressure
on a global scale, the european Qe program is late to the party. in 2001, the central
bank of Japan (boJ), followed in 2008 by the us (fed) and uK (boe), began purchasing
government bonds, asset backed securities and equities to stimulate their struggling
economies. figure 1 shows the interest rates of each of these central banks from 1999 to
2015 converging towards 0 as a response to the crisis. the crisis policies of these nations
not only prompted the ecb to adopt its own Qe program in 2015, but also deliver im-
portant insight into the future of the ecb’s policy. 

the ecb announced the first bout of Qe, buying securities from eu institutions
and agencies, in 2015 christened the Public sector Purchase Programme (PsPP) (claeys
et al., 2015). so far, the ecb’s approach to Qe has mirrored the Japanese program the
most. the ecb chose to focus more on lending money to banks in the eu rather than
buying significant amounts of bonds outright. Japan is no stranger to Qe as the first coun
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try in the world to officially attempt it. the ecb can learn a lot from Japan’s ‘abenomics’ 
(ito and mishkin, 2006). it’s clear from Japan’s massive investment, equivalent to €1.3
trillion, that the ecb might be playing it too safe. for Qe to work, especially in a bank
centric economy like the eu’s, the banks must be flooded with excess liquidity, as Japan
did in 2001 and 2006 (bowman et al., 2011). the ecb has committed to investing €1 tril-
lion into its Qe program. While this is a significant amount of money, as the world’s largest
economy, the eu should be investing much more than the world’s 5th largest economy.
Proportionally, the numbers do not add up, which means the ecb is going to have to be
prepared to create a lot more money to reach its targets in the long term. furthermore,
Japan’s relapse into another Qe program has shown that Qe is not a permanent fix. When
there are unattended structural failures, like Japan’s aging population, the issues will never
completely go away. until Japan and the eu attend to other such issues inherent in their
economies this won't be the last time they're forced into Qe. 

Figure 1: Key Policy Rates from 1999 to 2015 (Source: ECB main financing operations, FED fed-
eral funds target rate, BOJ uncollateralized overnight call rate, BOE official Bank rate)

the lessons from the us and uK are pertinent as well. the fed went through three rounds
of Qe, starting in 2008 when the housing bubble burst, acquiring a total of $4.5 trillion
in securities (appelbaum, 2014). the recovery the us experienced at the end of their
program, while impressive, represented only a fraction of the money that was put in. the
same was seen in the uK whereby gDP increased by 3 per cent of the original Qe spend-
ing (monaghan, 2014). Qe is subject to diminishing returns, so investment in the eu
should be exponentially higher than the results the ecb expects to obtain. thus, instead
of worrying about the effects of too much new money, like out of control inflation, the
ecb should prepare itself for the effects of not enough, like the stagflation felt in the us,
uK and Japan. the experiences of those who attempted Qe before the ecb are sobering. 
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they reaffirm what economists have been saying this whole time: Qe is unreliable at best.
While it’s still up for debate whether these cases can be considered successes, the ecb
should pay close attention if it hopes to experience anything close to their recovery. 

An Ever Closer Union
the european union is a one-of-a-kind institution so, while comparison to other nations
is useful, Qe poses unique problems within the eu. the majority of these can be traced
back to a lack of integration within the eu project. the Vice-President of the ecb, Víctor
constâncio, noted, ‘the lesson from the crisis is quite clear, namely that we need more
integration within the monetary union’ (constâncio, 2015). While politically this senti-
ment is less popular, the fact that the eu has been forced into the last resort policy of Qe
is evidence enough that integration is lacking. furthermore, the longest recession in eu-
rope’s history would not have happened if the eu’s economic and monetary union (emu)
were fully functional. While the five Presidents’ report sets out goals to reach a fully in-
tegrated economy in the coming years, the economy must make some pretty major
changes soon to see real growth from Qe. 

currently the eu functions more like separate countries with a trade agreement
than one streamlined economy. in federal systems, investment into public goods, like tech-
nology, is an integrated group effort among states. in the eu, investment is still very de-
centralised (cottarelli and guerguil, 2014). Qe is the perfect opportunity to invest
significant amounts into infrastructure and technology, as many bail out packages do. as
of now, the PsPP leaves much of the purchasing up to national banks, which have acquired
mostly sovereign debt and agencies such as french social security debt (caDes). as figure
2 shows, the majority of purchasable debt made available by the ecb is sovereign.  

Figure 2: ECB’s Purchasable Agencies and Institutions (Source: ECB)
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While safe investments, these do little to promote long-term growth and inno-
vation. the ecb should take this opportunity to promote further integration of investment
in the eu and focus its spending on agencies like national Promotional banks or aspects
of the Junker Plan, which will contribute to the long-term growth and, in turn, ensure
Qe succeeds. 

With innovation centralised the eu can overcome intrastate competition. Policies
like ireland’s low corporate tax rate highlight the inwardly focused nature of member
state economies.  this mind-set takes the focus away from the competitiveness of the eu
as a whole. by coordinating fiscal policies between members, levelling the playing field,
the effects of Qe will be felt much more consistently throughout the eu. this means shar-
ing risk, making big fiscal decisions together and creating regulations on policies that give
one state an unfair advantage. as benoît cœuré said in his speech to the ecb, ‘we cannot
advocate a europe of solidarity while believing that the economic policies of each euro
area country are the business of that country’s parliament alone’ (cœuré, 2015). likewise,
when the national economic goals of states are aligned with the supranational goals of the
ecb, Qe will have a much greater chance of increasing growth and stability in the region.
this also means further integration of the european banking sector. creating a more
streamlined and accountable banking union will ensure not only that Qe can be effectively
implemented everywhere, but also that a recession of this magnitude will never happen
again. 

finally, the eu must stand by and protect the integration it has fought hard to
achieve, namely, the schengen agreement. this is the cornerstone of the economic union
and an important aspect of maintaining the optimum currency area in the region. Without
free movement it will be very difficult to increase production and growth through Qe.
the influx of refugees, currently seen as the threat to the schengen agreement, will ac-
tually help the eu’s long-term growth according to the head of the imf (lagarde, 2015).
they will replace an aging population of workers and add to consumption and investment
in the medium and long term, the very goal of Qe. the eu’s PsPP has quite a few road-
blocks to overcome before the region sees meaningful change. While much is still uncer-
tain, the eu is on the right track with their new goals to fully integrate the eu economy
in the coming years. time will tell whether this will be enough to make Qe, and the euro,
a success. 

Conclusion
Qe remains somewhat of an enigma. While vast amounts of research have been done on
the subject, its use in the real world remains limited. the chair of the fed, ben bernanke,
famously joked in 2014, ‘the problem with Qe is it works in practice but it doesn't work
in theory’ (bernanke, 2014). however, this remains to be seen. Without counterfactual 
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data on Qe it’s impossible to truly say that Qe ‘worked’. thus the international community
may have to remain split on the matter forever. regardless, the real merit of Qe lies in
the fact that it can be used when nothing else will work. like it or not, in times of crises
Qe is the last saving grace available to struggling economies. this is the circumstance that
led the eu, rather contentiously, into its Qe program in 2015. less than a year into the
program the ecb can still learn a lot from those who have attempted Qe before. 

Primarily, that the ecb must be prepared to significantly increase its spending if
it hopes to reach anything close to its goals of near 2 per cent inflation and lower long-
term interest rates. furthermore, for Qe to be a success for the european community
and never be necessary again, further integration of the economic union is vital. the
economies of the eu must become more centrally focused with shared fiscal goals, more
regulation on policy and banking, and eu wide investment starting with the money Qe
has created. it must also be steadfast in protecting the integration already in place and not
let the high unemployment and stagnant economy dismantle the amazing success of the
eu project. While the eu is on rocky road to recovery, all is not lost. if the eu can attend
to the structural issues plaguing the economy Qe will remain an unconventional monetary
policy.

SER 2016 .qxp_SER Intro  15/03/2016  08:21  Page 96



EUROPEAN ECONOMY

91

References

appelbaum, b. 2014. ‘federal reserve caps its bond Purchases; focus turns to interest
rates.’ the new york times. [on-line], http://www.nytimes.com/2014/10/30/busi-
ness/federal-reserve-janet-yellen-qe-announcement.html [accessed: 4 January 2016].

bernanke, b. 2014. central banking after the great recession: lessons learned and chal-
lenges ahead.

bowman, D., cai, f., Davies, s. and Kamin, s. 2011. ‘Quantitative easing and bank lend-
ing: evidence from Japan’. international finance Discussion Papers. [on-line], 1018,
http://www.federalreserve.gov/Pubs/ifdp/2011/1018/ifdp1018.pdf [accessed: 4 Jan-
uary 2016].

claeys, g., leandro, Á. and mandra, a. 2015. ‘european central bank Quantitative
easing: the Detailed manual’. bruegel Policy contribution. [on-line], 2015(2),
http://bruegel.org/wp-
content/uploads/imported/publications/pc_2015_02_110315.pdf [accessed: 5 Janu-
ary 2016].

coenen, g., orphanides, a. and Wieland, V. 2004. ‘Price stability and monetary Policy
effectiveness when nominal interest rates are bounded at Zero’. advances in macroeco-
nomics, 4:1.

cœuré, b. 2015. Drawing lessons from the crisis for the future of the euro area.

cottarelli, c., and guerguil, m. 2014. Designing a european fiscal union: lessons from
the experience of fiscal federations. taylor and francis.

Draghi, m. 2012. Verbatim of the remarks made by mario Draghi.

ito, t. and mishkin, f. 2006. two Decades of Japanese monetary Policy and the Deflation
Problem. in: t. ito and a. rose, ed., monetary Policy under Very low inflation in the Pa-
cific rim, national bureau of economic research–east asia seminar on economics, sep-
tember 2006. Vol 15. 

Keynes, J. 1936. the general theory of employment, interest and money. new york: har-
court, brace.

SER 2016 .qxp_SER Intro  15/03/2016  08:21  Page 97



THE STUDENT ECONOMIC REVIEWVOL. XXX

92

lagarde, c. 2015. lagarde-ian of the galaxy.

monaghan, a. 2014. ‘uK £50bn better off thanks to quantitative easing, says economist’.
the guardian. [on-line], http://www.theguardian.com/business/2014/apr/17/uk-bet-
ter-off-quantitative-easing [accessed: 5 January 2016].

taylor, J. 1993. Discretion versus policy rules in practice. carnegie-rochester conference
series on Public Policy, 39:195-214.

SER 2016 .qxp_SER Intro  15/03/2016  08:21  Page 98



EUROPEAN ECONOMY

93

WHYTHE MARKET CANNOT ROAM
FREE IN EU FIELDS

AISLING KIRBY
Junior Sophister

The EU is often criticised for the breadth and complexity of its Agricultural pro-
grammes, however in this essay Aisling Kirby presents a strong argument in favour of
the EU’s involvement in this market. The Agricultural sector currently faces two main
challenges; moving to a more environmentally mode of operation and securing future
food supply for an increasingly urbanised population. She argues that the unique
challenges facing the agricultural industry, as well as its vital importance, necessitate
centralised decision making by the EU.  

Introduction
europe’s record as an agricultural economy is impressive. there are currently 12 million
full-time farmers within the eu-translating into 46 million jobs for the agri-food industry
(european commission, 2013). the new common agricultural Policy (caP) and eu-
rope’s expanding dairy sector in a post-quota era illustrate the growth of a sector driven
by centralised decision making. this essay seeks to provide reasoning as to why a laissez
faire approach cannot be adopted for this ‘distinct sector’ (o’hagan and newman, 2014).
the market’s inability to protect the environment and the necessity of ensuring a secure
and safe supply of food means it is essential to have a common set of policies in place. in
addition, a centralised approach promotes the development of rural areas, often ignored
by the market. 

Environment
increasingly severe climate change requires a european approach be favoured over national
decision making. if left in the hands of individual member states the progress needed to
deal with the ‘major threat’ that the un have warned climate change poses will not be
achieved (un, 2015). the environmental issues that can only be adequately addressed at
an eu level are many and varied. in the case of agriculture switching to a more environ-
mentally sustainable model of farming creates short term profitability limits and must
therefore be incentivised. increased unit production costs and lower yields have meant
that only a small proportion of europe’s farming community have transformed their farm
enterprises to become more environmentally friendly. however the existence of past 
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schemes like rePs have allowed a greater emphasis to be placed on the conservation of
natural features and permitted farmers to operate in a more sustainable manner while re-
maining viable. under caP reforms the new ‘green Payment’ will continue to support
these initiatives,. Without centralised eu decision making increases in productivity would
continue to overshadow the need for greater environmental responsibility.

Weather
adverse and extreme weather conditions are already hampering europe’s agricultural
sector as member states grapple with the external threat that weather poses (fitzgibbon,
2015b). these adverse weather conditions have significant negative economic implications
linked to the production and distribution of agricultural products as decreasing soil fertility
and a rising number of plant diseases. (guha-Khasnobis, acharya and Davis, 2007). these
adverse weather patterns increase the already considerable risk involved when investing
substantial amounts in farm inputs and this high level of risk both justifies and necessitates
intervention by the eu, given the importance the agricultural sector and its continuing
development. 

Energy
agriculture and energy are becoming increasingly interlinked, creating opportunities for
the eu overall. Within the eu, energy policy is directed at a national level as governments
‘like the clout of national energy markets’ (economist, 2015). given europe’s lack of
control regarding energy policy, central decision makers have the opportunity to exercise
a greater influence on energy provision through the agricultural industry. on farm diver-
sification has increased due to rising farm incomes making more money available for in-
vesting in new ventures and technologies. solar panel farms, which have been successfully
introduced in france and are beginning to come into operation in ireland, allow for great
economic efficiencies to be leveraged while also providing environmental gains (o' rior-
dan, 2015). 

europe is coming under increasing international pressure to take action on cli-
mate change, as highlighted at the coP21 talks, and centralised agricultural policies mean
that member states can not only benefit in the long run through a cleaner environment
but also in the short to medium run as this new mechanism allows for multiple land uses.
the continued existence of a common agricultural policy within the eu will enable the
sector to engage in meaningful environmental stewardship going forward.

Population
the demographic challenge facing the farming industry faces raises issues regarding the
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security of food supply, with only fourteen percent of eu farmers under forty and thirty 
percent over sixty-four (fitzgibbon, 2015). even more worryingly, more than half of eu-
rope’s farmers will retire within the next ten years. given the scale of this demographic
challenge the market, and the importance of securing future food supply the market can-
not be relied upon to tackle this problem.

Attracting Young Talent
according to the guardian, ‘access to technology or finance could improve and infra-
structure developed, but none of these efforts will secure food security if we do not entice
more young people to enter into farming’ (guardian, 2015). young people seeking to
enter the industry face many many barriers and while the new basic Payment scheme
seeks to address several of these this ‘carrot’ may not be enough to tempt young people
into a sector with high entry costs and difficulties with transferring ownership. the failure
to attract young talent is a short run problem as well as a long run danger as an agricultural
sector dominated by a more mature demographic will be less enthusiastic about intro-
ducing new forms of technology, such as robotic milking parlours or developing their
farms infrastructural capacity. it is therefore vital that agriculture is promoted as a viable
career option for young europeans and it has to be incentivised through common policies
like the basic Payment young farmer top-up scheme. 

The Field
three quarters of the european union’s population now live in towns or cities (european
environment agency, 2013). this trend is projected to continue and is reflective of a
global pattern. by 2050, there will be over 2 billion more people, all of whom will need
food, which could drive up prices by forty to fifty percent (Vidal, 2013). in order to meet
huge increases in demand the agricultural sector will need to make large productivity
gains and the current eu model has an advantage here. common policies provide a plat-
form for the twenty eight member states to benchmark themselves against, sustaining
economic competitiveness within the sector and pushing farmers to innovate.

the majority of this increase in demand will come from outside europe, and the
agricultural sector will likely see increasing exports in the suture. as superpowers like
china continue to develop economically they are also becoming more westernised and
the demand for protein laden food products traditionally associated with the european
agricultural sector, (which has already risen in recent times) will continue to rise. the
caP allows european farmers to benefit from increased economies of scale and to com-
pete on an international platform. trade agreements like the transatlantic trade and in-
vestment Partnership will ensure that the eu’s agriculture sector has markets for its
produce.  the eu’s involvement is essential for  maintaining vital trading arrangements,  
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as evidenced by the united states’ unwillingness to ‘do business’ with individual countries
(Donnan, 2015).

Rapid Change
the changing nature of geographical and social patterns has led to an increase in the female
labour force participation rate, a fall in leisure time and rising incomes. this urbanisation
has caused changes to eating habits, a rising number of well-educated consumers and an
increased awareness regarding the nutritional, health and ethical decisions being made. it
is therefore crucial that the eu ensures food safety remains a primary agricultural policy
to protect both consumers and the agri-food industry. the eu exports €85 billion worth
of food and drink each year and, as consumers grow increasingly conscious of food origins,
needs to maintain a reputation for having the most stringent food regulation in the world
(ec, 2013). if left in the hands of each member state the need for traceability, food safety
and labelling will be come into conflict with the desire to maximise profit. 

Just as a market led approach does not adequately safeguard the consumer against
threats to food safety it fails to place importance on reducing food waste. again european
intervention is needed here as the market and individual countries are not sufficiently
motivated to take action, despite the scale of the problem. in a world where 1 in 7 people
suffer from food poverty, 1.3 billion tonnes of food is wasted globally every year (food
cloud, 2016). this issue must be tackled in order to minimise environmental damage and
economic losses in the future. more social enterprises like ‘food cloud’ need to be set
up  and further measures introduced in order to realise the european commission’s (ec)
target of reducing food waste by fifty percent by 2025 (ec, 2014).

Rural Development
migration to large towns and cities is now a common feature within member states and
is posing new challenges for rural areas to manage. similarly to patterns seen in the pro-
vision of broadband and transport, without market intervention the economic viability
of less densely populated rural locations would be under increased threat. a centralised
eu approach has and continues to ensure that, through the caP, rural development re-
mains at the forefront of agricultural policy decisions. agriculture remains the largest
economic and social driver outside of urban areas (o’hagan and newman, 2014) and the
direction the sector takes going forward will have a powerful impact on rural life and de-
velopment. in addition, a european wide structure supports the family farm model, sus-
taining communities and providing a cushion against a market that favours the development
of tertiary sectors. 
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Conclusion
it is difficult to envisage how individual member states can overcome the challenges facing
the agricultural sector within an increasingly globalised environment. agriculture is
uniquely exposed to a number of challenges which provide economic justification for a
centralised decision making process to remain in place. the eu must act to lessen the
negative impact the sector has on the environment through incentivising more sustainable
methods of farming. in addition, a centralised approach is necessary to ensure that the de-
population outside of urban centres is managed through sustainable rural development.
an ageing demographic, unpredictable weather patterns and rapidly changing consumer
preferences pose threats that are best dealt with on an eu level. the agricultural sector’s
exposure to significant volatility and a plethora of external difficulties provide economic
justifications for protecting an industry which provides one of our most basic human
needs. eu farmers are hungry for exactly the same thing as the consumers of farm outputs:
food. 

SER 2016 .qxp_SER Intro  15/03/2016  08:21  Page 103



THE STUDENT ECONOMIC REVIEWVOL. XXX

98

References

antonelli, m. ‘global investments in agricultural land and the role of the eu: Drivers,
scope and potential impacts’. land use Policy 47:98-111.

guha-Khasnobis, b., acharya, s. and Davis, b. 2007. food security: indicators, measure-
ments and the impact of trade openness. oxford: oxford university Press.

Donnan, s. 2015. ‘us accuses eu of undermining global food security’. financial
times. [on-line], http://www.ft.com/intl/cms/s/0/bdf3f582-f487-11e4-9a58-
00144feab7de.html#axzz3wf2lyKWe [accessed: 7 January 2016].

economist. 2015. ‘only connect: the european union heads into battle with national
governments on energy’. the economist. [on-line],
http://www.economist.com/news/europe/21639577-european-union-heads-battle-
national-governments-energy-only-connect [accessed: 18 february 2016].

european commission. 2013.  a fitness check of the food chain. [on-line], http://ec.eu-
ropa.eu/food/food/foodlaw/docs/st-17996_en.pdf [accessed 8 January 2016].

european commission. 2014. ‘Dg eny-impact assessment report accompanying the
communication on the sustainability of the food system’. [on-line], http://ec.eu-
ropa.eu/smart-regulation/impact/ia_carried_out/docs/ia_2014/food_waste_1.pdf
[accessed: 6 January 2016].

european environment agency. 2013. urban environment-european environment
agency. [online], http://www.eea.europa.eu/themes/urban [accessed: 7 Jan. 2016].

eu. 2013. ‘the common agricultural policy (caP) and agriculture in europe-fre-
quently asked questions’. [on-line], http://europa.eu/rapid/press-release_memo-13-
631_en.htm [accessed: 8 January 2016].

fitzgibbon, a. 2015. access to land biggest challenge for european young farmers. farm-
ers Journal. [on-line], http://www.farmersjournal.ie/access-to-land-biggest-challenge-
for-european-young-farmers-191950/ [accessed: 8 January 2016].

SER 2016 .qxp_SER Intro  15/03/2016  08:21  Page 104



EUROPEAN ECONOMY

99

foodcloud. 2016. the Problem - foodcloud. [on-line], http://foodcloud.net/the-prob-
lem/ [accessed: 6 January 2016].

harding, r. 2015. the end of the malthusian nightmare - ft.com. financial times. [on-
line], http://www.ft.com/intl/cms/s/0/0d7d245a-400c-11e5-b98b-
87c7270955cf.html#axzz3xQn7opit [accessed: 5 January 2016].

howard, e. 2015. food production shocks 'will happen more often because of extreme
weather'. the guardian. [on-line],
http://www.theguardian.com/environment/2015/aug/14/food-production-shocks-
will-happen-more-often-extreme-weather [accessed: 6 January 2016].
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AGENCYTHEORY AND IMPLICATIONS
FOR FIRM FINANCING DECISIONS

COLM RYAN
Senior Sophister

In a lucid treatment of agency theory, which considers the relationship between two
parties, ‘the principal’ and ‘the agent’, Colm Ryan comprehensively addresses the is-
sues, specifically the costs, arising from the relationships between stockholder-managers
and debtholders-stockholders. By showing that decision makers in these instances op-
erate at the optimal level of efficiency given the constraints of reality, this paper fur-
thers the discourse surrounding perfect rationality in contrast with its ‘bounded’
counterpart.

Introduction
agency theory, a cornerstone of management theory, considers the relationship between
two parties; ‘the principal’ and ‘the agent’. having been the subject of many authors, in-
cluding, myers (1977) and smith and Warner (1979), agency theory has been examined
rigorously in the context of firm financing. Perhaps the most significant contribution to
the field came from Jensen and meckling (1976) who defined the principal-agent rela-
tionship as:

‘A contract under which one or more persons (the principal(s)) engage another person
(the agent) to perform some service on their behalf which involves delegating some
decision-making authority to the agent.’ (Jensen and Meckling, 1976:308).  

they go on to note that if both the principal and the agent are utility maximisers then
probability would suggest that the agent will not act in the interests of the principal. this
is due to the agent pursuing goals which maximise their own utility. so agency issues and
therefore agency costs arise due to asymmetric information. this asymmetry then further
gives way to moral hazard. if the principal knew every decision the agent made there
would be no agency issue.  thus the agent must be monitored however perfect monitoring
is impossible due to the high costs involved in doing so. agency costs are borne by the
principle and are involved in resolving principal-agent conflicts of self-interest.

agency costs consist of three parts; financial costs, the costs of monitoring the
agent to the principal and finally the loss of wealth the principal suffer as a result of the
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the agent pursuing goals which are not in the principal’s interests within an imperfect
contract. the third and final cost is highest when the first two are minimised.

Jensen and meckling (1976) asserted that firm behavior is an aggregate function
of the contracts within the firm. contracts are framed to minimise agency issues. they
further contend that firm behaviour is the aggregate equilibrium of a complex set of vari-
ables. this essay will examine how decisions regarding firm financing are the aggregate
equilibrium result of agency issues and costs. in particular it will be noted how companies
make acquisitions that are not maximising for the shareholders of firm itself but also how
bond warrants and indentures are the result of agency issues.

The Debt/Equity Choice
along with factors such as tax incentives and ease of access of funds, the choice of source
for firm financing can be driven by agency theory. figure 1 below outlines some of the
key Principal-agent relationships that can be at play within certain types of entities. Per-
haps the most interesting of these entities are the publicly held corporations. Jensen and
meckling (1976) observed that the larger a firm becomes, the larger the agency costs ac-
crued. this is due to monitoring being inherently more expensive and difficult in large
organisations.

Figure 1: Principal-Agent Relationships (Source:Emery D.R. and Finnerty J.D, 1991:221)

Outside Equity
a privately held company’s actions will be the result of utility maximisation of the sole
owner-manager. this utility maximisation will be dependent upon their preference for
consumption i.e. does the manager get satisfaction from company profits or from job ben-
efits such as a nice office. Jensen and meckling (1976) formalised this rationale by noting
the situation where the owner-manager to sell equity to an outsider. as the owner-man-
ager’s share in the firm falls his/her claim on the residual profits falls. thus the owner-
manager, as a utility maximiser, will use firm resources to gain perquisites in place of 
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profit. the conflict between owners and managers takes four principle forms (masulis,
1988); (i) managers favour greater privilege levels and lower effort levels so long as they
do not have to pay for the full costs (ii) managers favour less risky investments and lower
leverage to lower the probability of bankruptcy (iii) managers prefer investments with
short time horizons at the expense of more profitable long term projects (iv) managers
prefer to minimise the chance of them being terminated which increases in probability
with corporate control.

figure 2 below outlines a scenario for a one hundred per cent equity financed
project, if it were to be financed entirely by an owner-manager or by an owner manager
and outside equity. the expansion path obZc denotes were the project entirely financed
by the owner-manager. Point c on this graph shows the point at which any additional in-
vestment will not be beneficial to the firm’s value. the curve obZc also may be consid-
ered as the scenario whereby agency costs equal zero and monitoring costs are zero. this
would be the ideal scenario.

Figure 2: Equity Financed Project (Source: Jensen and Meckling, 1976)

alternatively curve ZeDhl denotes a potential equilibrium path for the owner-managers
non-pecuniary benefits at each level of investment. at points e and D his remaining claim
on the firm is equal to his indifference for these factors. as we move along ZeDhl his
claim on the residual value of the firm falls as the manager raises more capital. this curve
shows his complete opportunity set for combinations of wealth and non-pecuniary benefits 

SER 2016 .qxp_SER Intro  15/03/2016  08:21  Page 109



THE STUDENT ECONOMIC REVIEWVOL. XXX

104

given the costs of the agency relationship. the area highlighted by ‘a’ shows the probable
agency costs for a similar level of investment. agency costs in this case will equal (V*-
i*)-(V’-i’). 

this quite technical analysis by Jensen and meckling is underpinned by a number
of assumptions, which do diminish the real life validity of the theory. for example this
scenario assumes that debt is unavailable, there are no potential convertible bonds or pre-
ferred stock and all taxes are zero. however while flawed, the analysis highlights the effects
agency issues may have on an entirely equity financed firm.  ultimately the manager will
stop increasing the size of the firm when the incremental gain in value is offset by the in-
cremental loss involved in the consumption of additional benefits due to his/hers declining
interest in the firm. to limit this undesirable behavior from managers’ principles may en-
gage in bonding or monitoring.

Monitoring and Bonding
as previously mentioned a principal can encourage an agent to behave in a desirable fashion
through incorporating appropriate constraints, incentives and punishments in their con-
tracts.  monitoring however is a cost of the principal-agent relationship. figure 3 below
illustrates the tradeoff scenario faced by the owner when deciding to monitor the agent.
Point m denoted the point at which monitoring is optimal. at this point they will benefit
from monitoring the agent i.e. revenue gains resulting from goal congruency. their overall
welfare however will not increase as much because they must forego some level of non-
pecuniary benefits they previously enjoyed when they did not monitor the agent. 

if the manager were able to put aside firm resources to guarantee to equity share-
holders that he limited his behavior this would take the form of ‘bonding costs’. these
take the form of contractual obligations whereby the manager would have the financial
behavior of the firm audited by an accountant and also contractual limitations on the man-
ager’s decision-making power. the audit/limitations bonds the manager against any wrong-
doing. the costs of this however may be that the manager cannot make certain decisions
that would benefit the firm. ultimately the resulting cost of equity is then the stock price
plus the cost of actually monitoring the agent or it is the stock price appropriately dis-
counted to the amount of D-c (denoted by point m in figure 3) for the monitoring and
bonding costs.

finally figure 4 below denoted the three possible scenarios of one hundred per
cent ownership by management, factional management ownership with bonding and mon-
itoring and lastly fractional managerial ownership without bonding or monitoring. 

in a perfect hypothetical world we would be at point c where agency costs were
zero and as such so too were monitoring costs. however the reality is that without mon-
itoring or bonding we reach a point such as D. thus owners are left with no other option 
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than to monitor agents and reach point g on the above figure 4. Debt financing is an al-
ternative to outside equity fundraising and may also be viewed as a form of bonding.

Figure 3: Market Value of Manager’s Expenditures on Non-Pecuniary Benefits (Source: Jensen and
Meckling, 1976)

Figure 4: Market Value of the Stream of Manager’s Expenditures on Non-Pecuniary Benefits
(Source: Jensen and Meckling, 1976)
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Debt
by issuing debt ‘management deliberately changes its incentives in such a way as to bring
them into line with those of the shareholders (the principle)- because of the resulting
effect on market value. in other words… the management bonds itself to act in the share-
holders interests’ (Williamson, 1998:109). there are benefits to debt financing such as it
avoiding share dilution, signaling better opportunities and the bonding reasoning outlined
above. there is of course also the tax benefits generated from debt.

however debt issuing also creates a Debtholder-stockholder agency problem.
Debtholders have the senior most claims on the firm’s assets. meanwhile stockholders
have residual claims on the firm’s assets after debtholders and bondholders are repaid. in
this scenario debtholders may be viewed as the principals who must protect themselves
from the stockholders or the agents. this agency problem takes four major forms: (i) asset
substitution (ii) under investment problem (iii) claim dilution (iv) asset uniqueness
(emery, 1991). agency costs associated with debt include the cost of monitoring or bond-
ing the agent and also bankruptcy and reorganisation costs. for the most part owner man-
agers incur the agency costs of debt (Jensen and meckling, 1976).

Asset Substitution
as outlined above managers will try to maximise their utility from shareholders. so too
does this problem arise when faced with debtholders. managers and shareholders will at-
tempt to transfer bondholder wealth into shareholder wealth. the shareholders may elect
to pursue projects that benefit them i.e. generate firm value through increasing the share
price. 

however, Jensen and meckling contend that potential investors are aware of this
and as such when bonds are being issued they are immediately discounted accordingly.
this prevents shareholders from benefitting from such detrimental behavior. Debt/equity
conflicts may further be reduced through bond covenants but the effectiveness of this is
dependent upon the contracting phrasing (masulis, 1988). smith and Warner (1979) ob-
served that issuing convertible debt limits shareholders from conducting such behavior,
as were they to do so the benefit may be offset through share dilution. further debt fea-
tures such as call options and secured debt limit asset substitution. however the parti-
tioning of debt into these differing forms of asset classes further develops an agency issue
but now amongst debtholders (masulis, 1980).

Propensity towards asset substitution is further dependent upon the firm’s asset
composition.  myers (1977) argued that the more growth assets that a firm has, the easier
it is to manipulate a firm’s market value to benefit stockholders at bondholders expense.
he contended that firms with greater growth asset had greater conflicts of interest and
thus bears greater agency costs than firms with small amounts of growth assets, ceteris- 
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paribus. 

Under Investment
this issue in a sense is the opposite of the asset substitution problem. under investment
occurs when positive net Present Value investments are rejected because the benefits of
the project accrue to bondholders. smith and Warner (1979) observed that bondholders
could specify in bond indentures specific investment policy. they noted however that this
was rarely the case in reality. they observed that firms would be foregoing the opportunity
cost of freedom of investment and as such deem debt issuance too costly in that scenario.
smith and Warner use the  ‘costly contracting hypothesis’ to predict that firms with a
high propensity for mergers will allow fewer restrictions on investments within their is-
sued bond’s covenants. ultimately a debt call provision would partially relieve the risk of
asset substitution or under investment (thatcher, 1985). 

Claim Dilution
litzenberger (1986) found that in two cases of capital restructuring when the announce-
ment of large increases in debt associated with these actions it appeared to cause a decrease
in the market values of company debt issues. lehn and Poulsen (1989) observed that in
the event of a leveraged buyout non-convertible debt holders did not share in the price
gains of common stock holders and debt holders experienced a rating reduction. 

Asset Uniqueness
as claimants to the assets of the firm the debtholder will likely prefer to charge a premium
for highly specific investments. assets that are unique tend to have more risk associated
with their disposal due to a niche market. Knowing this the firm may opt to invest in
assets that are less specific (Williamson. 1988). this is however dependent upon the mar-
ginal benefits of using less specific assets being greater than the marginal costs of using
highly specific assets. 

though perhaps dated, smith and Warner (1979) observed how standard
covenants protect bondholders in each of the four types of actions outlined above. they
found that in a sample of eighty-seven indentures filed in 1974-1975 91 per cent contained
restrictions against the issuance of additional debt, 36 per cent contained restrictions on
the disposition of assets and only 23 per cent contained restrictions on dividends. they fi-
nally noted that firms in weaker financial positions have stricter protective covenants. one
must assume then that these bonds are discounted for the given level of risk unaccounted
for by protective covenants.
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Implications for Firm Financing
a firm will have a preference for its mode of financing. myers (1977) noted that this ‘peck-
ing order theory’ dictates that firms rather internally finance projects. then when this op-
tion is exhausted they will finance with debt or a hybrid convertible bond and then finally
they with equity. figure 5 below illustrates the factors cfos consider when issuing new
debt for project financing. We can see financial flexibility plays a major role for decision
makers. ultimately financial flexibility (debt covenants, timeliness of payments, discount
rates) will be dictated by how the market interprets the need for monitoring. as such the
financing costs can clearly be linked to the severity of agency problems within the firm.

Figure 5: Percent of CFO’s Identifying Factor as Important or Very Important (Source: Graham and
Harvey, 2001) 

figure 6 below illustrates the tradeoff model, which shows that the value of the firm is
optimal where agency and insolvency costs are offset by a favourable tax shield/ subsidy.
ultimately the optimal level of debt is that where by the marginal benefits of debt financing
outweigh the marginal agency cost and this too outweighs the marginal cost of further
equity financing (Jensen and meckling, 1976).
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Figure 6: Trade Off Model (Source: http://academlib.com/735/business_finance/trade-off_the-
ory_capital_structure)

Conclusion
this essay has examined agency issues arising from two key relationships; stockholders-
managers and debtholders-stockholders. We have seen that the relationship between stock-
holders and managers can directly effect how a firm may utilise equity financing.
Particularly we saw that the costs associated with a fully equity financed project will be
reflected in the prices of said equity. in a fully equity financed project we noted that stock-
holders would surely have to accept the costs of bonding and monitoring as a given when
entering into the equity agreement. We then saw how debtholders and stockholders may
see a conflict of interest arise in a number of scenarios and the effect this had on the struc-
ture of bond contracts. the structure of these bond contracts then has a direct effect on
the pricing of these bonds.

the concept of agency costs may go against the theory of economics that all must
be rational and efficient. by their very nature additional costs are inefficient. but to assert
that these costs are inefficient would be incorrect. they are only inefficient in the perfect
hypothetical academic world described with the theory itself. in reality the actors in the
principal agent relationship are behaving as efficiently as they perceive to be possible within
the constraints of the environment. they are entering into what simon (1991) described
as “bounded rationality” whereby they make the most efficient decision possible given the
parameters and constraints of the situation. ultimately this is what underpins agency the-
ory with regard to firm financing. the equilibrium position reached by firms when all
variables considered may not theoretically be efficient but it is the optimal level of effi-
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ciency given the constraints of reality.
We can conclude that at the equilibrium position the firm’s capital structure will

be the aggregate position of the marginal benefits of debt/equity financing instruments
exceeding their marginal costs. this equilibrium position will be the aggregate position
resulting from a complex set of variables stemming from the issue of information asym-
metry, insuring against this asymmetry and the self-interest of the individual groups of
investors, managers and stockholders.
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AID AND GROWTH REVISITED: IMPACT
OF FOREIGN AID ON GROWTH IN SUB-

SAHARAN AFRICA
PAUL REIDY
Senior Sophister

This econometrics paper involves an exploration of the link between the foreign aid
received by countries in Sub-Saharan Africa and the growth of real GDP per capita,
a relationship characterised by the difficulty in establishing causality. Using an ap-
proach introduced by Bruckner (2013) Paul Reidy attempts to tackle the simultaneity
problems present in such a study. His analysis finds that aid has a positive effect on
growth and that this effect is of a similar magnitude the one identified in Bruckner’s
study.

Introduction
the impact of foreign aid on growth in developing countries has hugely important policy
implications. firstly, if economic growth leads to improved living conditions for the poor
(as argued by Dollar and Kraay, 2002) then it is important to know if foreign aid can pro-
mote this. secondly, over $4.6 trillion has been spent on foreign aid by developed countries
over the past 50 years (easterly and Williamson, 2011). this aid has been largely financed
by taxpayer money from Western governments and it is important to know if it has been
effective.

this paper revisits the question of whether foreign aid has a significant and pos-
itive causal effect on real gDP per capita growth. using the empirical approach employed
by bruckner (2013) to establish causality, it is shown that foreign aid only has a positive
impact on economic growth in sub-saharan africa once the simultaneity of aid and growth
has been accounted for. this result contrasts with the recent trend in some of the literature
to find insignificant or negative effects of foreign aid on growth. We also examine east
and West african countries separately and find evidence that foreign aid has different
effects in these regions but that the empirical approach is likely be invalid.

Literature Review and Motivation
While we may generally expect that foreign aid should have a positive impact on economic 
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growth, the aid-effectiveness literature finds ambiguous results. the first generation of
this literature generally found a positive relationship between foreign aid and growth.
levy (1988) finds that aid is positively correlated with growth and investment in sub-sa-
haran africa. sachs et al. (2004) argue that in many poor countries incomes are too low
to generate the savings needed for investment and sustained growth and therefore foreign
aid helps countries escape this poverty trap.

the second generation, by contrast, argues that foreign aid does not have a pos-
itive effect on growth and may in fact undermine it. easterly (2006) argues that foreign
aid is often wasted with resources frequently ending up on the black market or being used
for unintended and unproductive purposes. bulir and hamann (2003) show that aid is
significantly more volatile than domestic fiscal revenues which undermines its effective-
ness, particularly in countries which are heavily dependent on foreign aid.

in the third generation of the literature, researchers emphasise that the effec-
tiveness of foreign aid on economic growth is context-specific and depends on the pres-
ence of a range of other factors. burnside and Dollar (2000) find that foreign aid positively
impacts economic growth in developing countries that have good fiscal, monetary and
foreign trade policies. in countries where policies are poor, however, the authors fail to
find a significantly positive effect of foreign aid on economic growth. Dalgaard, hansen
and tarp (2004) find that the size and sign of the impact of foreign aid on long-run pro-
ductivity can depend on policies, structural characteristics, and the size of the aid flow.

given the extent of aid-effectiveness literature available it is important to em-
phasise the unique contribution of this paper. firstly, while the aid-effectiveness literature
generally recognises the serious endogeneity concerns in the aid and growth relationship,
Deaton (2010) notes that attempts to deal with this problem so far have largely been un-
satisfactory with many of the instruments failing to satisfy the exclusion restriction. there-
fore, this paper will use the strategy employed by bruckner (2013) to estimate the causal
effect of foreign aid on growth and argue that this is a valid approach. secondly, much of
the aid effectiveness literature examines a very diverse group of countries. however, Dal-
gaard et al. (2004) argue that geographic location is an important factor in determining
aid-effectiveness and roodman (2007) notes that it has frequently been shown that aid
seems to be much less effective in tropical regions. askarov and Doucouliagos (2015) also
suggest that aid works through different channels in different regions. thus, this paper
also builds on bruckner’s (2013) work by confining the study to sub-saharan countries as
well as smaller subsets of this region, namely east and West african countries. this region
was chosen because many sub-saharan african countries are among the poorest in the
world and it is therefore important to assess the effectiveness of foreign aid here.
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Empirical Approach
endogeneity is a serious concern in examining the relationship between foreign aid and
growth. this endogeneity mainly comes in the form of simultaneity bias. in particular, we
would generally expect that foreign aid will have a positive effect on economic growth.
however, economic growth may also have a negative effect on the amounts of foreign aid
received by a country because as countries grow their reliance on foreign aid should fall
and/or donor countries may be more likely to reduce aid.

if this simultaneity is present the zero conditional mean assumption is violated
and the ols estimates of the effect of foreign aid on growth will be biased and inconsis-
tent. this may explain why some studies have failed to find that foreign aid has a positive
effect on economic growth. Deaton (2010), for example, highlights that studies which
use ols and fail to account for the reverse causality typically find a negative effect of for-
eign aid on growth.

With the above issues in mind, this paper will follow the empirical strategy used
by bruckner (2013). this involves using a two-part process with 2sls fixed effects models
to address the endogeneity issue and to enable a causal effect of foreign aid on economic
growth to be estimated. the two investigations that make up the empirical approach are
outlined below.

Investigation 1: The Impact of Growth on Foreign Aid
in this first investigation we will estimate the effect of economic growth on foreign aid.
this estimate will help us examine whether simultaneity may be a problem in the aid and
growth relationship and will also be used in the second investigation below. the basic re-
gression model in this investigation comes from the original paper and is given by equation
(1):

in this equation ∆log (aidi,t)  is the log-change of aid per capita. the log-change in foreign
aid per capita is used instead of the level because the im-Pesaran-shin (2003) test for panel
data failed to reject the null hypothesis that the level of foreign aid has a unit root but re-
jects this null for the first difference of foreign aid. ∆log (yi,t)  is the log-change in real
gDP per capita. the equation also controls for civil war and changes in the political in-
stitutions of the country because these are likely to impact aid inflows. ai represent country
fixed effects which help to address the problem of unobservable heterogeneity and control
for any long-run (time-invariant) differences across countries which may be driving aid
flows such as colonial ties. if we fail to account for this unobserved heterogeneity then 
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we will get biased estimates. We use fixed effects rather than random effects because we
cannot argue that the specific effects will be uncorrelated with the other independent
variables in cross-country data. bt are year fixed effects that allow us to control for the
effects of the business cycle and other global shocks (bruckner, 2013).

as highlighted above, the simultaneity problem will cause the ols estimates of
this regression to be biased. in order to overcome this two-stage least squares (2sls) will
be used with log-changes in rainfall, rainfall squared and international commodity prices
as instrumental Variables (iVs) for the log-change in real gDP per capita. the validity of
these instruments will be considered later.

Investigation 2: The Causal Impact of Foreign Aid on Growth
in the second investigation we will estimate the effect of foreign aid on growth after ac-
counting for the reverse causality examined in investigation 1. consider equation (2) from
the original paper below:

in this equation we are investigating the effect of foreign aid on economic growth. as in
equation (1) we control for civil war and changes in political institutions as these are likely
to affect real gDP per capita growth. We also control for the instruments used in the first
investigation as we have already argued that these have an impact on real gDP per capita
growth. hi and it are country and year fixed-effects respectively.

if economic growth has a significant effect on foreign aid, then the ols estimate
of regressing economic growth on foreign aid will be biased. more concretely, if β1 ≠ 0
in equation (1) then, cov[∆log (aidi,t) , ui,t] ≠ 0 and the ols estimate of 1 will be bi-
ased. as bruckner (2013) notes, the ols estimate of 1 will be upward biased if β1>0
and downward biased if β1<0.

therefore in this stage we will use 2sls for a second time to overcome this prob-
lem, which involves two steps. firstly, we extract the causal response of foreign aid to
economic growth that was estimated in investigation 1 to get the residual variation in for-
eign aid that is not caused by growth in real gDP per capita (bruckner, 2013).  this is
shown in equation (3):
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secondly, as in the original paper, we use this ‘endogeneity-adjusted aid series’ as an in-
strument for ∆log (aidi,t) to obtain the 2sls fixed effects estimate of the effect of foreign
aid on economic growth. the validity of this instrument will be considered in section 5.
this method overcomes the simultaneity bias and gives a consistent estimate of 1, as-
suming that the error ei,t from equation (1) is uncorrelated with ui,t from equation 2
(bruckner, 2013).

Dataset
the dataset was sourced from the online data appendix of the bruckner (2013) paper. it
is an unbalanced panel dataset with 1,713 observations from 47 less Developed countries
(lDcs) for the period 1951-2000. to examine the impact of foreign aid on growth in
sub-saharan africa it was necessary to edit the data and exclude observations from outside
that region, resulting in the number of observations falling to 1,321. table 1 lists the vari-
ables that will be used in the regression estimates in stata. figure 1 shows real gDP per
capita growth and net foreign aid flows as a percentage of gni in sub-saharan africa from
1970-2000.

Table 1: List of Variables
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Figure 1: Real GDP Per Capita Growth

Table 2: Summary Statistics
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Results
Effect of Growth on Foreign Aid
table 3 shows the estimates of the effect of growth on foreign aid. We used the modified
Wald test and the Wooldridge (2002) test to check for the presence of heteroskedasticity
and autocorrelation respectively. in both cases we strongly rejected the null hypothesis of
no heteroskedasticity and autocorrelation, suggesting that these two issues are present.
We therefore use huber robust standard errors clustered at the country level that are ro-
bust to heteroskedasticity and arbitrary (intragroup) correlation. the ols estimate of the
coefficient on growth is -0.16 and is not statistically significant. however, as highlighted
above, we cannot interpret this as the causal effect of growth on foreign aid. if we assume
that foreign aid has a positive effect on per capita growth, the ols estimate will be biased
upwards. the 2sls estimate of the effect of growth on foreign aid implies that a 1 per-
centage increase in real gDP growth reduces foreign aid by -3.83 per cent and is statisti-
cally significant at the 5 per cent level. the absolute size of the effect is much larger than
the ols estimate and highlights the extent of the endogeneity bias. the results for the
control variables are also shown in table 3 but these are not our primary interest in this
study.

Table 3: Estimates of the Effect of Growth on Foreign Aid (Sub-Saharan Africa)

Effect of Foreign Aid on Growth
With the possible endogeneity issue in mind, table 4 presents the estimates of the effect
of foreign aid on growth. We tested for heteroskedasticity and autocorrelation using the
same tests as in the previous section and again found that both issues are likely to be pres-
ent. therefore, we use huber robust standard errors in this investigation too. the ols
estimate of the coefficient on foreign aid is -0.01 and is not statistically significant. how-
ever, this ols estimate is very likely to underestimate the true effect of foreign aid on
economic growth because of the downward bias resulting from the fact that economic
growth seems to have a negative effect on foreign aid (as highlighted in the previous sec-
tion). by contrast, the 2sls estimate implies that a 1 percentage point increase in foreign 
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aid is associated with an approximately 0.21 percentage increase in real gDP per capita,
all else equal, and this estimate is significant at the 1 per cent level.

Table 4: Estimates of the Effect of Foreign Aid on Growth (Sub-Saharan Africa)

Validity of the Instrumental Variables
While instrumental Variables (iVs) have been used extensively in the aid effectiveness lit-
erature, they should always be treated with caution. two assumptions are particularly im-
portant. firstly, the iVs must be relevant, meaning that cov(z, x) ≠ 0 where z is the
instrument and x is the endogenous variable. if this is not the case, the estimation strategy
will fail to produce consistent estimators. this assumption also affects the variance of the
iV estimates as noted in table 3. secondly, the chosen iVs must be exogenous. this means
that the instrument, z, must not be correlated with the error term, u, in the regression
equation of interest - that is, cov(z, u) = 0. if an instrument fails to satisfy this requirement
it will not give consistent estimates of the parameter of interest. it is often difficult to test
this assumption and so we may have to rely on intuitive reasoning.

Investigation 1 Instrumental Variables: Relevance and Exogeneity
the iVs used in this investigation are the log-changes in the index of international com-
modity prices, rainfall and rainfall squared. Deaton (1999) and miguel et al. (2004) show
that rainfall and commodity price shocks can significantly impact gDP growth in sub-sa-
haran africa. this is because these countries tend to rely on agriculture and on commodity
exports (bruckner, 2013). We can test if this is true by running a regression of real gDP
per capita on the exogenous variables. the results of this regression are shown in table 5.
We can clearly see that the three instruments are significant at the 5 per cent level. We 
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can also note from the negative sign on the quadratic term that after some level rainfall is
negatively associated with real per capita growth. this may be because excessive rainfall
disrupts agricultural productivity and hence lowers gDP growth (bruckner, 2013).

Table 5: Testing the Validity of Investigation 1 IVs

in order to satisfy the exclusion restriction, the instruments should not be correlated with
the error term e(i,t). this means that the iVs should not have an independent affect on
foreign aid other than through their effect on gDP per capita growth (bruckner, 2013).
because we have more instruments than endogenous variables in this case, we can use
over-identification tests. the hansen J-test gives a p-value of 0.33 and hence the test fails
to reject the hypothesis that the instruments are uncorrelated with the error term. intu-
itively, it also seems unlikely that the instruments here will have an independent effect on
foreign aid (which is the dependent variable in this investigation).

Investigation 2 Instrumental Variable: Relevance and Exogeneity
the iV used in this investigation was the endogeneity-adjusted aid series given by ∆log
(aidi,t) - β1∆log (yi,t). We must check that cov(z, x) ≠ 0 where z represents the chosen
iV and x is ∆log (aidi,t). this should be trivially true by definition because our iV is just
our aid series adjusted for the reverse causality between foreign aid and growth. We can
check this by running a regression of the aid series on the exogenous variables. the results
of this regression are shown in table 6 and we can see that the instrument is highly statis-
tically significant.

in order to be exogenous, the instrument should not be correlated with the error
term ui,t. because we only have one instrument in this case we cannot use the over-iden-
tification tests that we used in the previous part. in the unusual case of investigation 2 in 
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this paper, it turns out that the exclusion restriction is equivalent to saying that the error
term from equation 1 is uncorrelated with the error term from 2. thus, in order to satisfy
the exclusion restriction we have to try to convince ourselves that there are no omitted
variables that should be in both equation 1 and equation 2. although it is difficult to be
certain, we hope that the control variables and the fixed effects specifications that we have
used in both equations 1 and equation 2 will help to minimise this risk.

Table 6: Testing the Validity of Investigation 2 IVs

Outliers and Sample Size
easterly et al. (2004) argue that outliers often drive the results in regressions which ex-
amine the relationship between policies and economic growth. bruckner (2013) uses the
hadi (1992) procedure to identify and exclude outliers. We follow this method and our
results in table 7 below are very similar to the estimates from table 4. in particular, the
ols is still insignificant, while the 2sls estimate remains positive and significant.

Table 7:Estimates of the Effect of Foreign Aid on Growth Excluding Outliers (SSA)
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East and West Africa
table 8 below shows the estimates of the effect of foreign aid on growth in east and West
africa. the results suggest that foreign aid has a positive impact on growth in West africa
while it has a negative impact in east africa. this may lend support to the idea that foreign
aid can work through different channels. however, we cannot reliably interpret the results
presented in this table because it was found that the instruments were not significant pre-
dictors of ∆log(yi,t) in investigation 1, meaning that it is likely that we suffer from the
problem of weak instruments in this case. imbens and Wooldridge (2007) show that sta-
tistical inference can be very misleading in the case of weak instruments.

Table 8: Estimates of the Effect of Foreign Aid on Growth 

Possible Extensions
Alternative Econometric Methods
the majority of the studies which examine the relationship between foreign aid and eco-
nomic growth use either ols or 2sls. the arellano-bond (1991) or blundell-blond
(1998) gmm models are suitable alternatives which account for the endogeneity problem
and also conveniently incorporate fixed effects. under these models the lagged values of
the endogenous variables are used as instruments (rajan and subramanian, 2005). it would
be interesting to see if the results of this study could be replicated using these or other
econometric methods.

Lagged Effect and Diminishing Returns
this study has focused on the contemporaneous or immediate effect of foreign aid on
economic growth. it would be very useful to see if the results differ if we allow for the 
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fact that lagged aid values are likely to have an effect on economic growth. this would
allow us to assess the medium and long-term impact of foreign aid on growth. additionally,
it would be useful to investigate whether there are diminishing returns to aid by including
a squared aid term as in rajan and subramanian (2005).

Channels
While some useful policy insights can be drawn from looking at relationships between
foreign aid and growth on a cross-country basis, examining the channels at work at a coun-
try or region specific level may be more fruitful for future research assessing aid effec-
tiveness. bourguignon and sundberg (2007) advocate opening the `black box' and
investigating the chain of causality from donors to policymakers and from policymakers
to policies and outcomes more closely.

Conclusion
the effectiveness of foreign aid in developing countries continues to provoke heated debate
amongst ngos, Western governments and development academics. this paper con-
tributes to the extensive aid effectiveness literature by employing the empirical approach
proposed by bruckner (2013) to estimate the causal effect of foreign aid on economic
growth in sub-saharan african countries. our estimates indicate that a 1 per cent increase
in foreign aid will lead to a 0.2 per cent increase in real gDP per capita once the simul-
taneity problem has been addressed, which is broadly similar to the results from the orig-
inal paper. the ols estimates, on the other hand, were statistically insignificant. 

however, the validity of these results rests on the assumption that the empirical
approach used by bruckner (2013) is appropriate. While we have conducted some ro-
bustness tests in this paper, space constraints prevented a more complete examination of
the method and results. the use of instrumental variables in development literature re-
mains controversial and so our results should be interpreted with caution. nonetheless
they provide an interesting new platform which should be useful for future research on
aid effectiveness.

DEVELOPMENTAL ECONOMICS
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UNITEDWE STAND, DIVIDEDWE FALL:
ON REQUIRINGTHE EMPOWERMENT OF

WOMEN

ANDREW PRICE
Junior Sophister

The study of developmental economics faces numerous problems in attempting to
identify causal relations. In this essay, Andrew Price examines economic theory and
empirical evidence in an attempt to establish whether or not women’s empowerment
is necessary for economic development. While no firm conclusions can be drawn, he
makes a strong argument for women’s empowerment being, if not absolutely necessary,
of tantamount importance.

Introduction
in recent years, specific emphasis has been placed on women's rights across the planet.
see, for example, the un's sustainable development goals, or the explicit position held
by the World bank on the matter. this essay will discuss this emphasis in relation to de-
veloping countries. through a brief combing of the academic literature on the subject will
we used to explain why the expansion of women's rights and opportunities are viewed as
essential developing countries. this shall be done by outlining, through economic models,
the expected effects of the expansion followed by results from some empirical studies.
then, deeper analysis shall be conducted, focusing particularly on whether or not the ex-
pansion of said rights and opportunities is, in fact, ‘essential’ or merely desired and/or
beneficial. this shall be accomplished through empirical analysis of currently developing
countries and analysis of the histories of now developed countries. through these analyses,
this essay will show that the expansion of women's rights and opportunities is essentially
essential. that is to say not absolutely necessary, in a strict sense of the word, but for all
intents and purposes, necessary. however, this must be achieved with great care, with re-
spect to what policies are implemented and in what contexts.

Theoretical Basis
the argument for a particular focus on the expansion of women's rights and opportunities
is best illustrated through the augmented solow growth model (mankiw, romer and Weil, 
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1992). through the expansion of women's rights (e.g. right to property, work, education,
etc.), we directly affect their opportunities in the market. specifically, we increase the
overall levels of human capital (e.g. through increased education) and physical capital (e.g.
by removing credit constraints/barriers). these increases in human and physical capital
also increase the level of innovation in a country (e.g. technological growth and innovation)
and while the standard solow model actually takes technological growth as a given, it is
possible to relax that assumption under the augmented model. these improvements to
human and physical capital, combined with technological progress, cause not only a move-
ment along the curve, but a shift of the curve itself, meaning greater output and economic
well-being for all in the country. on top of this, we would also expect to see a kind of
feedback effect, in that better human capital, physical capital and technology also allows
for greater economic opportunities. these new opportunities once again improve human
capital and physical capital, which once again improves technology and so on and so forth.
essentially, through the augmented solow model, the empowerment of women is seen as
a kind of perpetual motion machine for economic growth.

similarly, if we imagine a hypothetical country in which only men are allowed
to work, if we were to move that country to a state in which women could work, we
would expect to see an effective doubling of the size of the work force. in so doing we
would expect to see large increases in economic output. if we also consider the aggregate
supply aggregate Demand model (asaD) this boost in output should be met with a fall
in prices for consumers (assuming the boost to aggregate supply is greater than the boost
to aggregate demand). if we consider other economic models and theories, specifically,
the investment-savings liquidity-money (islm) model, okun's law and the fisher effect,
we would also expect to see more favourable interest rates, inflation rates and unemploy-
ment numbers. from all this, it is easy to see why the empowerment of women is, gen-
erally speaking, given such priority by international institutions and organisations.

Practical Basis
theories are often a useful starting point, but unless they are backed up by the data they
are of limited worth. as such, we must compare these theories with empirical findings.
mankiw and colleagues (1992) ran a study using the available global data and found that
the augmented solow model excellently accounted for the current state of affairs with
their model accounting for nearly eighty percent of the observed variation across coun-
tries. however, empirical studies on this issue are tricky. the feedback and relations be-
tween all the variables of the model often make regressions biased. if we accounted for
this, the model would likely explain far less variation. this issue noted, for the purposes
of this essay we must narrow the focus of the model to the effects of empowerment of
women on gDP per capita. according to the augmented solow model, a decrease in the 
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population growth rate should (holding other factors constant) shift the depreciation line
and improve income per capita. the empowerment of women is, intuitively, likely to re-
duce the population growth rate. improving the educational standards of women is em-
pirically correlated with lower birth rates (reading, 2011), which in turn implies lower
population growth rates. Due to the aforementioned correlation issues among variables,
it is difficult to find studies in which this correlation is entirely negated. this difficulty
noted, there is a striking negative correlation in the data between high fertility rates and
gDP per capita (indexmundi, 2004), just as the augmented solow model predicts there
should be. similarly, under this augmented model, improved levels of female education
implies higher levels of human capital, leading to higher gDP per capita. the data again
supports the prediction of the model (hanushek and Wößmann, 2007).

if we look to the overall output of the economy, theory predict that if more
women are employed, as opposed to staying at home, overall output should increase. an
article in the economist (2009) notes that in the developed world, increasing the female
participation rate is estimated to significantly increase gDP, in some countries by nearly
twenty percent. there is wide variation between developing countries in their respective
female participation (Verick, 2014), but there is little initial reason to believe higher par-
ticipation rates would have different results to those seen in developed countries. between
the early 1970s and mid-1990s, the female participation rate grew by fifteen percent in
east asia and latin america, this period also saw a significant decline in the wage gap and
a large increase in female life expectancy (between twenty and twenty-five years) (Duflo,
2012). in east-asia these remarkable gains coincided with rapid economic expansion but
this was not the case in latin america, which experienced a period of great turmoil. given
these differences, drawing causal relations between female participation rates and eco-
nomic development in less developed countries is tricky. indeed it may have been the case
that economic growth caused the increase in participation.

furthermore, in many cases, poorer regions often see high female participation
rates out of sheer necessity (Verick, 2014). to account for this a ‘u-shaped’ model of fe-
male participation rates is often advocated; beginning high out of necessity, then gradually
declining with economic growth, only to rise again after a certain threshold (goldin,
1994). Determining what point an economy is at on this curve is key to policy decisions.
these difficulties and complications also present obstacles in determining the effect of
increased female participation on the unemployment rate or on interest rates and identi-
fying possible instrumental variables for these situations can be extremely difficult.

finally, in the asaD model, the government contributes heavily to overall out-
put, meaning they have a large say in how an economy works and where it allocates its re-
sources, however globally in an average parliament roughly twenty percent of the
representatives are women (Duflo, 2012). it is generally assumed that men and women 
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have different priorities and values, ergo, as things stand, male priorities and values are
receiving more focus than women's. the theory goes that if we change the composition
of these parliaments and governments to a more gender equal state, we will see increased
funding for things women value and prioritise. there is some empirical evidence for the
claim that the values differ. it has been found that when in positions of influence in a com-
munity women do indeed invest differently to men (Duflo, 2012). however, this is not
necessarily a desirable thing for economic development in and of itself, what matters is
what these priorities are. if, for example, a male dominated government who focused its
budget on health care is replaced by a female dominated government who focuses its
budget on education, it is unclear which is better for development or for society as a
whole as each has merit. it is therefore difficult to empirically argue that greater female
representation in government will be directly beneficial to economic development. it is
certainly desirable for other reasons and it may well be better for economic development,
but as of yet there has been no satisfactory method to empirically evaluate this claim.

one thing we can say empirically on this matter is that greater female represen-
tation and participation in government does have several positive externalities. in systems
which have introduced gender quotas, numerous studies have seen a corresponding rise
in levels of female educational enrolment, attainment and in their corresponding aspira-
tions for their future (Duflo, 2012). a study in West bengal found that in regions where
there had never been a female leader, 86 per cent of parents wanted their daughters to be
'either a housewife or whatever their in-laws would decide for her. the corresponding
fraction was below 1 per cent for the boys (Duflo, 2012:1057). it seems clear that gender
quotas in West bengal would help women immensely, we would expect to see improve-
ments in the levels of education and female labour-force participation, which, as was dis-
cussed above, has been shown to be beneficial for gDP per capita and possibly for overall
output as well.

Is it Essential?
ultimately, to determine whether or not the expansion of women's rights and opportu-
nities is essential for policy makers in developing countries, we must look at the data. it
must be stressed here that what we are discussing is not whether such an expansion is a
good thing, or a desirable thing, but whether it is effective. can we say or show that in
placing particular emphasis on the empowerment of women, we see a greater improve-
ment to economic development than would otherwise occur? Phrased like that it is, of
course, impossible to say one way or the other. We cannot construct a test in which we
empower the women of a national economy and monitor the results, whilst simultaneously
not empowering them and monitoring the results. as such, everything discussed here
must be with the caveat that we lack a perfect control group for comparison.
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this caveat noted, there are several studies worth discussing here. the first of
these is a study conducted by ashraf (2009) in the Philippines on spousal control and de-
cision making. in the study, cash or vouchers were offered to couples under three distinct
sets of conditions. the first of these was a private scenario, in which the spouses were
kept apart as much as possible. the second scenario was a public scenario, where both
people were informed of all the possible outcomes for them and their spouse, but were
only allowed to communicate after their respective decisions were made. the final scenario
was one of negotiation, where spouses could communicate throughout the process. in di-
viding the couples between these three scenarios, the study could (in as much as is feasibly
possible) control for the effects of information and communication.

the initial results of the study appear to show differences between genders in
terms of decision making in the three scenarios. men appear far more likely to commit
their cash or voucher to consumption than women do. if we were to stop here we might
infer that if we were to empower women, through political representation and workplace
employment, we would see better outcomes for economic development as women save
more. a higher savings rate leads to higher gDP per capita under the augmented solow
model. however when researchers accounted for who in the household has control over
how the money taken in is spent the apparent difference between genders is negated. as
such, we cannot identify significant differences in propensity to save between genders
from this study, but we can infer that the relative position between genders due to pre-
existing structural differences affects this propensity. this illustrates the need to consider
underlying conditions and social settings before any gender based policies are imple-
mented.

it is generally assumed that women in developing countries are more credit con-
strained than men. as such, if we were to remove these constraints we would expect to
see a large return to investment. this implies improved physical capital which should in-
crease gDP per capita under the augmented solow model. De mel and colleagues (2009)
carried out a study on credit constraints and microenterprise for women in sri lanka. in
this study, grants, the size of which was randomly varied, were issued to recipients chosen
randomly based upon certain initial criteria. they found that the grants issued to men saw
a high and enduring returns, while those issued to women had no effect. even when adding
controls for liquidity constraints, natural ability, risk aversion and industry, the result was
the same. the results of this experiment has important implications for policymakers; it
is not enough to simply give women more money, if a policy doesn’t also address the un-
derlying constraints placed upon women it will be neither effective nor efficient. 

this finding that women in developing countries are not merely credit con-
strained seems self-evident upon reflection. in many nations women lack equal rights to
their male counterparts (Duflo, 2012), which will of course limit how they can spend or 

SER 2016 .qxp_SER Intro  15/03/2016  08:21  Page 139



THE STUDENT ECONOMIC REVIEWVOL. XXX

134

invest their money. it may be more beneficial, in the long run, to invest in improving in-
stitutional factors in order to empower women in the future, making future grants and
loans effective. but finding an empirical study to support this course of action is made
impossible by the lack of a control group. moreover, convincing current business owners
that constraining their current credit for future business owners' benefit is, to put it mildly,
a hard sell politically.

the final paper to be discussed is an overview paper by Duflo (2012), which
gathered information from several other studies together in an attempt to address a similar
question to the one proposed here. namely, should we improve gender equality to reduce
poverty, or reduce poverty to improve gender equality? Duflo began by outlining the ar-
gument in favour of reducing poverty to improve equality. essentially, the argument is
that reducing poverty disproportionately benefits women. the example that best illustrates
this is that in south africa, the spreading of electricity not only increased overall standard
of living also led to a ten per cent increase in the female employment rate, while male
employment remained constant. through the improvement of overall standard of living,
a significant gain for female empowerment was also observed. it could be argued that it
seems unnecessary to give specific consideration to women's rights and opportunities as
they will improve as a side effect.

Conclusion
Why then does this essay claim it to be essentially essential? this is done because there
are several simple steps that could be taken, with minimal cost that would greatly benefit
not only women, but economic development as a whole. as has been noted above, drawing
a direct link between governmental gender quotas and economic development is tricky,
but the positive externalities are clear. such quotas could be implemented with little effort
on behalf of and we would expect to see higher levels of female educational enrolment,
attainment and future aspirations as a result. by signing a bill, a developing country’s gov-
ernment could bring about an improvement to human capital at virtually no extra cost.
similarly, though the study in sri lanka found that grants had no effect on women's long
run income, this does not refute the claim that women should be given a particular eco-
nomic focus. if anything, it emphasises the necessity to end the subjugation of women. it
is of course economically inefficient to give grants to women instead of men if the men
will see greater returns. however it is also economically inefficient to leave women in
such a situation. to do so would be to leave a massive well of potential and actual human
capital unused. 

ultimately the context is what determines whether or not a policy aimed at the
empowerment of women is essential. taking the sri lanka study, it would make no sense
for the government of a developing country to loan or give grants to female micro-
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enterprise owners if said grants will have no lasting effect. but neither does it make sense
to keep women in this position when taking steps to change it could improve female
human capital, which would turn improve gDP per capita. this is what was meant by es-
sentially essential. the developing countries of the world could still develop without em-
powering women. indeed the empowerment of women came long after the industrial
revolution in the West. but to neglect the empowerment of women as an economic tool
for growth would be inefficient, not to mention immoral.
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ANALYSINGTHE EFFECT OFTRADE ON
INCOME INEQUALITY

ROBERT CRONIN
Senior Sophister

In this essay, Robert Cronin looks at the effect of trade on income inequality both
between and within countries. While it may prove impossible to answer this question
conclusively, in an age of globalisation and rising inequality, it is one nonetheless
worth asking. Using theoretical concepts and empirical evidence from developing
countries he shows that opening up to trade may lead to increased inequality through
a number of different and possibly self-reinforcing channels.  

Introduction
our understanding of the implications of trade for income distribution has taken many
leaps since the days of David ricardo and his idealistic proposal that trade provides overall
gains. abrego and edwards stated the above in the opening summary of their paper on
the wages debate. such a quote appears inherently pessimistic but does indicate that their
paper will not attempt to wow you with impressive results hinging on tenuous assump-
tions. instead it attempts to provide framework for future generations of economists to
build on. 

models and propositions generally build on previous iterations as society as a
whole gravitates towards an acceptable solution. it is interesting to consider that the trade
of information in this era of globalisation will may be what allows us to determine whether
we even wish to be in a globalisation era.

this essay will focus on the inequality within countries around the world and
provide plausible reasoning for why trade may be an underlying cause. the proposals dis-
cussed will be extensions of well-established trade models; the significance of the heck-
sher-ohlin model and stolper-samuelson theorem on the developing world and how the
effects of firms’ drive for productivity on inequality are magnified under the melitz model.

The Intuitive Set-Back
the hecksher-ohlin model (hom) is a relatively simple framework that has aided im-
portant theorems, including the stolper-samuelson theorem. it builds on ricardo’s theory
of comparative advantage, albeit under slightly more realistic assumptions.  the hom es-
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sentially takes a 2 country, 2 industries and 2 factor framework. it is a long run model
and hence allows the factors to move between industries. among other things it assumes
each country is abundant in a different factor and each industry uses one factor intensively.
each country therefore favours production in the industry which intensively uses the factor
it holds in abundance, i.e. the good it has a comparative advantage in. 

if we assume perfect competition, then pre-trade the two factors are free to
move between industries and so will only move when given an incentive to do so i.e. in-
creased earnings. this implies that at equilibrium, the returns for each factor are equalised
across industry.

When these two countries open up to free trade, the relative price of our
favoured good increases due to our comparative advantage in it over our trade partners.
it can be shown relatively easily that the owners of the factor used intensively in the good
whose price increased, gain in real terms while the other owners lose in real terms. this
is effectively the stolper-samuelson theorem (stolper and samuelson, 1941).

there is nothing inherently difficult about the reasoning or the maths behind the
stolper-samuelson theorem. the intuitive logic presents the first setback to an argument
for universal gains from trade. in the standard usage of the hom the two factors used are
labour and capital and so opening to trade will either see capital owners or workers
losing out. in either case it will lead to a divide in real money earned by different citizens. 

Inequality within Developing Countries  
Skill Premium
Wood (1998) put forward the idea of modelling a worker’s skill level with the hom to
demonstrate the effect of trade on income inequality. he proposed using skilled and un-
skilled labour as the two factors in the hom and the rich north and poor south as the
two countries. here it seems reasonable to assume that the north is relatively abundant
in skilled workers while the south is relatively abundant in unskilled workers.

applying the stolper-samuelson theorem to this model suggests that if these
two countries open up to trade (i.e. the developed world begins trading with the devel-
oping world) then the wage gap will shrink in the south and increase in the north. the
south has a comparative advantage in unskilled work due to its abundance in this factor
and therefore the real return on unskilled labour increases while the real return on skilled
labour falls. this has the effect of reducing the wage gap between the skilled and unskilled,
which is also known as reducing the skill premium. this suggests that trade is a good policy
for developing countries (assuming that income inequality is a bad thing) whereby they
not only receive overall gains but they receive them in such a way that aids the process of
redistributing income.
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Contradictions to Theory-Colombia
attanasio, goldberg and Pavcnik (2003) chose to test this theory in colombia, a devel-
oping country which had radical tariff cuts in 1990-91, as it provided a case with conditions
as good as could be expected in reality. Prior to 1990 columbia had relatively high tariffs
so a drastic cut was roughly equivalent to opening up to trade. colombia negotiated the
terms of their tariff reduction with the Wto and as a result eliminated the chance of lob-
bying affecting the resulting tariffs meaning the final tariffs were ‘exogenously predeter-
mined’. before this they used tariffs in an attempt to protect their unskilled citizens. When
they reduced tariffs they cut them so that all tariffs were roughly the same, resulting in a
change in tariff structure and a simulation of opening to trade.

the theory discussed indicates that the skill premium should reduce as a result
of being exposed to trade. unfortunately attanasio, goldberg and Pavcnik’s (agP) data
shows the exact opposite occurring which will potentially discourage other developing
countries from opening to trade in the future but it is intriguing from a  theoretical per-
spective. 

Plausible Explanations
agP claim the evidence completely follows the theory due to the manner in which the
trade barriers were taken down. When a tariff is placed on a good, it effectively increases
the world price that the domestic consumers face. in economic terms colombia is small
and holds no influence on the world price forcing it to ‘take’ this increased price. the
tariff allows domestic producers to also charge at this higher price. given colombia pre-
1990 was protecting its unskilled labour by placing higher tariffs on these goods it meant
that they were the goods most affected by the cut in tariffs. colombia’s attempt to reduce
all tariffs to roughly the same point meant these unskilled-intensive goods saw the largest
fall in tariffs and consequently the largest fall in price as shown by agP. 

the mechanics behind the hom predicted that colombia’s abundance in un-
skilled work gave them a comparative advantage in unskilled products. this would mean
that when the trade barriers were brought down these products should increase in price.
Due to the nature of the tariff cut the opposite actually happened meaning the stolper-
samuelson theorem should be applied to a fall in price of unskilled products. therefore
a reduction in wages for unskilled labour should be seen relative to skilled wages which
conforms to the data provided. 

Further Evaluation of Theory
the hom is a long run model which assumes all factors are mobile and hence can move
between industries. opening to trade, which increases the price of one good, therefore
causes the two factors to shift towards the more profitable industry to the point that re-
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turns equalise for each factor. in our colombian model (accounting for the reversal in
expected price movements) we should then see all labour (skilled and unskilled) shift to-
wards the good which increased in price. however as expected when testing any model,
the model doesn’t explain all the data and in fact we observe labour to be relatively con-
stant. agP claim the change in price due to tariff cut to be statistically insignificant as an
explanatory variable to change in employment shares. the fact that this shift did not occur
implies trade may not be the underlying reason for the increase in inequality.

additionally the hom predicts that both industries will increase their share of
the now cheaper factor post-trade implying colombian firms should begin hiring a lower
proportion of skilled workers.  unsurprisingly the data continues to disagree with the
model and we actually saw an increase in the share of skilled workers in most industries
(agP).

Peering from the Giant’s Shoulders
agP attempted to apply these well-established theories to the colombian data at every
step and continued to stumble. this stumbling only spurred them to investigate further
and brought them to the idea of skill-based technological change. While the hom assumes
identical technologies across countries it is fairly logical to assume that a developing coun-
try like colombia does not have access to the same technologies as the usa say. allowing
trade of goods between your borders has the added benefit of encouraging exchange of
information, exchange of capital and foreign direct investment. all of these inevitably in-
crease the technologies present in colombia.  

agP adapted Wood’s idea of ‘defensive innovation’ and inferred that the reduc-
tion of tariffs brought increased import competition most heavily upon the industries that
saw the biggest cuts. in this case, unskilled labour intensive goods. as a result they were
forced to adapt these new technologies and ‘look for new methods of production that
economise on unskilled labour’.  this defensive innovation naturally requires more skilled
labour and hence it became the factor with increased demand and thus increased returns
providing an explanation to the increase in skill premium.

When colombia reduced its tariffs industry wide and effectively opened itself
to trade it saw a gradual increase in income inequality which standard trade theory
couldn’t effectively explain at every point. this suggests that trade may be a red herring
and just coincidentally increased at the same time as income inequality. We find however
that although trade didn’t work the traditional channels it indirectly affected inequality
by promoting innovation and forcing firms to either adapt or fail. 

Implications for the Developing World 
the colombian conclusion appears to be very specific to strict conditions related to the 
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structure of tariff cuts. the research, though fascinating and thorough, may then be in-
consequential for trade theory moving forward. however agP drew many comparisons
with hanson and harrison’s (1999) analysis of mexico. mexico opened to trade by cutting
tariffs drastically and they saw even bigger increases in inequality than colombia. given
they also protected their unskilled labour pre-cut they ended up having the largest cuts in
these sectors. as a result of this, after the reversed price changes employment did not
move as predicted by the hom and stayed relatively constant. the theory constructed by
agP is therefore equally applicable to mexico and perhaps many other developing coun-
tries considering a tariff reform.

‘Within Group’ Inequality
Melitz Model: A Summary
the melitz model (melitz, 2003) shows the relationship between firms’ productivity and
likelihood to produce. it assumes heterogeneous firms with varying productivities and
shows that only the most productive firms can afford to produce. the more efficient a
firm is, the more profits they will earn. opening to trade leads to a larger market but
also higher production and transport costs which only highly productive firms can afford.
this encourages the top firms to produce more which increases labour demand and hence
wages for all firms. this increased cost of production however forces some low-produc-
tivity firms to exit the market.

Figure 1: Profits versus productivity under the Melitz model (Source: Melitz, 2003)
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there are some benefits to trade here as we see real wages do increase and given the low
productivity firms exit the market, the overall level of productivity increases. however it
also conveys how trade can create income inequality between firm owners/investors. the
most productive firms were originally earning more but after opening to trade the income
redistributes even more in favour of these top firms. those who can still produce profitably
but can’t export are facing increased costs without any extra gain and even some firms
who can export are still earning less than before as the gain doesn’t outweigh the loss.
the top firms reap all the gains and while there is overall gains from trade it all sits in the
pockets of the top firms. melitz demonstrates these effects in figure 1 (ϕa* is original
productivity cut-off, ϕ* is after trade, ϕx* is export cut-off).

Further Melitz Inequality 
helpman, itskhoki & redding (2010) built on this melitz model to demonstrate how there
is potentially a further effect on inequality. they use a reasonable assumption that workers’
abilities are not homogenous and firms must screen their workers to get an idea of their
ability. this is effectively describing the interview process. interviewing is expensive but
given the importance of a worker’s ability to the profitability of a firm, it is an efficient
investment of time and money. small firms have less incentive to screen thoroughly as
they do not have the same resources as larger firms and may not be able to afford a lengthy
interview process, despite the long term gains.

so firms who can afford to spend more time screening potential employees will
end up hiring more competent workers and hence are far more likely to be highly pro-
ductive. as melitz reasonably implied, more productive firms earn higher profits. they
are then inclined to continue intensive screening with higher resources. however, given
the added expense of hiring a worker through this process, they are inclined to pay their
workers a higher wage to encourage them to stay with the firm, known as an efficiency
wage.

an ability premium is thus in effect as the most able workers will be employed
by the more productive firms who pay their workers higher wages. this is a form of ‘within
group inequality’ since workers who have the same skill level (education etc.) will not all
be paid the same wage. this result is intuitive and efficient in the sense that the best work-
ers get paid the highest amount which incentivises workers to pursue a career in their
most productive field. 

using this model to determine the consequences of opening to trade leads to
worrying results. the melitz model shows that trade liberalisation redistributes income
towards more productive firms. these top firms, who suddenly boost their income
through exporting, are further motivated to interview their employees more compre-
hensively. the bigger a firm becomes the more they stand to win or lose from the decis- 
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ion making/competency of its employees. the increased screening process further boosts
the cost of hiring which encourages them to pay their employees even higher wages.

at the other end of the spectrum, firms who were previously making respectable
profits find themselves scraping by, near the zero profit cut-off. they can no longer afford
to screen their employees as meticulously. as a result their productivity levels (and hence
profits) fall. they then have less incentive to pay their employees to stay as the interview
process will be less complex and it is cheaper to rehire than pay higher wages. as a result
the less able workers who work for the less productive firms potentially face a wage de-
crease, further widening the income gap. helpman et al (2010) reference findings from
menezes-filho and colleagues (2006) which provide empirical evidence for increased
within group inequality after trade.

melitz (2003) assumed lower productivity firms went out of business due to
higher wages whereas this suggests they face lower wages when the country opens to
trade. however melitz does propose an alternative as to why these firms exit whereby
they face an ‘increase in product market competition associated with trade’ so this model
is still plausible and intuitive. 

this model does however suggest that firms who face lower profits due to having
low productivity levels initially not only lose once trade begins, but also slowly become
less productive over time due to less screening of employees and inadvertently hiring less
productive workers. so opening to trade has the initial melitz inequality effect of rich
firm owners becoming richer due to higher productivities. then we also see an increase
in income inequality for workers due to efficiency wages. finally, over time the productive
firms become more productive due to increased screening and unproductive firms become
less productive. this leads to further income inequality for both firm owners and employ-
ees developing in the time period after trade liberalisation, an extremely unfavourable re-
sult of trade.

Conclusion
David ricardo’s original ideas of comparative advantage from the early nineteenth century
represent a very positive view of the potential gains from trade. the prevalence of global
trade today is perhaps the  best endorsement for ricardo’s theory. however the world
has since learned that these gains from trade can come at the cost of increased income in-
equality.

in all the cases encountered in this essay, inequality of some form increased after
a country lowered its trade barriers. however it is difficult to prove conclusively that
trade is the underlying reason for this effect. a country that opens to trade is likely to be
attempting to boost their economy in more ways than just trade. in an attempt to integrate
their country into the global market, the government are possibly implementing many 
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new policies to increase productivity and profitability. this was evident in colombia where
we concluded that trade indirectly caused firms to adapt new technologies to compete
on a global scale. so while colombia was opening up it was also attempting to boost its
output in other ways.

Perhaps a stronger case for this is the results of the melitz model which when
appropriately tweaked reveal that trade can effectively increase inequalities for the two
standard sectors of the economy, capital and labour. governments can claim they plan
to redistribute the gains from trade fairly, through taxes and subsidies, but doing this in
practice is a near impossible task. the evidence presented in this article implies that trade
is likely to increase income inequality, but ultimately free trade policies must evaluated
on a case by case basis and depending on your confidence in the political system there
may be some comfort in the fact that the vast majority of countries around the world have
opted in favour of trade. 

SER 2016 .qxp_SER Intro  15/03/2016  08:21  Page 151



References 

abrego, l. and edwards, t. 2002. ‘the relevance of the stolper-samuelson theorem to
the trade and wages debate’. [on-line],
http://wrap.warwick.ac.uk/2022/1/WraP_abrego_wp9602.pdf [accessed: 13 De-
cember 2015].

attanasio, o., goldberg, P. and Pavcnik, n. 2003. ‘trade reforms and Wage inequality in
colombia’. [on-line], https://www.dartmouth.edu/~npavcnik/research_files/inequal-
ity.pdf [accessed: 13 December 2015].

blaug, m. 1986. ‘great economists before Keynes: an introduction to the lives & works
of one hundred great economists of the past’. brighton: Wheatsheaf

Daly, m. and  Valletta, r. 2003. ‘cross-national trends in earnings instability and earnings
inequality’. [on-line], http://www.frbsf.org/economic-research/files/crossnational_da-
lyvalletta.pdf [accessed: 15 December 2015].

formaini, r. 2007. ‘David ricardo theory of free international trade’, economic insights
9:2:3. [on-line],  http://www.dallasfed.org/assets/documents/research/ei/ei0402.pdf
[accessed: 15 December 2015].

hanson, g. and harrison, a. 1999. ‘Who gains from trade reform? some remaining puz-
zles’. Journal of Development economics, 59:125-154. [on-line],
http://www.uvm.edu/~wgibson/PDf/Who%20gains%20from%20trade%20re-
form.pdf [accessed: 15 December 2015].

helpman, e., itskhoki, o. and redding, s. 2010. ‘inequality and unemployment in a
global economy’. [on-line], http://www.princeton.edu/~reddings/papers/hi-
ropen_020910.pdf [accessed: 12 December 2015].

melitz, m. 2003. ‘the impact of trade on intra-industry reallocations and aggregate in-
dustry productivity’. econometrica, 71:1695-1725. [on-line],
http://web.stanford.edu/~klenow/melitz.pdf [accessed: 12 December 2015].

menezes-filho, n.a., muendler, m.a. and ramey, g. 2006. ‘the structure of Worker
compensation in brazil, with a comparison to france and the united states’ review of
economics and statistics, 90:2:324-346.

146

THE STUDENT ECONOMIC REVIEWVOL. XXX

SER 2016 .qxp_SER Intro  15/03/2016  08:21  Page 152



ricardo, D. 1821. ‘on the Principles of Political economy and taxation’ london: John
murray.

stolper, W.f. and samuelson, P.a. 1941. ‘Protection and real Wages’, review of eco-
nomic studies. [on-line],
http://www.jstor.org/stable/2967638?seq=2#page_scan_tab_contents [accessed: 13
December 2015].

Wood, a. 1998. ‘globalisation and the rise in labour market inequalities’. the eco-
nomic Journal, 108:450:1463-1482. [on-line],
http://www.jstor.org/stable/2566192?seq=1#page_scan_tab_contents [accessed: 12
December 2015].

147

DEVELOPMENTAL ECONOMICS

SER 2016 .qxp_SER Intro  15/03/2016  08:21  Page 153



A THEORETICAL ANALYSIS OFTHE
MECHANISMS OF COMPETITION INTHE

GAMBLING MARKET

RORY MCSTAY
Senior Freshman

In this essay, Rory McStay describes the the effects of information asymmetries in the
gambling market and outlines the ways in which firms design products to take ad-
vantage of this asymmetry. A number of different regulations are suggested, as he ar-
gues that Government intervention in the gambling market is essential to protect
consumers, correct for inefficiencies and maximise economic surplus. He concludes by
highlighting the scale and complexity of the industry, which may call for EU inter-
vention.

Introduction
legislation and government intervention in the gambling industry is generally dismissed
as a lucrative tax revenue stream. in order to properly investigate the regulation present
in the gambling industry, we should ask whether governments are simply trying to max-
imize tax revenue or are there other, perhaps even benevolent, motivations? this paper
intends to identify the forces present in the market which reduce competition and will
seek an efficient regulatory mechanism, which maximizes competition in the market, in
order to maximize the economic surplus.

The Gambling Market
the market consists of a product of satisfaction derived through the participation in a
game of chance with many buyers and sellers; the gamblers and casinos respectively. book-
makers offer games of chance to consumers in the form of an odd or a payout. We will
refer to these games of chance as events. the events consist of two outcomes, success or
failure. We will assume that the outcomes of events are independent in the long run. in
the long run, the gambler can either win or lose and events are distributed by a bernoulli
trials distribution. if the gambler is successful, they will receive a payout;

r = ay, if successful, r = -y otherwise
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With the existence of a P{s}, we can derive the price (p) of the product as the expected
return;

P = ec{r} = P{s}ay – (1-P{s})a

similarly, the firm also faces an expected return - ef{r};

ef{r} = a(1-P{s}) – P{s}ay

the firm faces a cost of offering the event. the marginal revenue received by the firm is
equal to the ef{r}. in the long run, firms must cover all costs, therefore ef{r} > 0. as
mr = P, the consumer will experience ec{r} < 0. at lower prices, the consumer can af-
ford to place more bets. firms seek to differentiate their products in order to maximize
bets placed. Does this description of the market warrant interference? are there mecha-
nisms present, which cater for a dominant player in the market?

Analysis of Competition
first we will examine the information available in the market. no gambler has an advan-
tage over another, but their knowledge is uncertain. the firms however, know for certain
the information about their own event and have reasonable knowledge of competitors’
events. this means that the consumer cannot see the cost of the product until after it has
been consumed while firms can predict ef{r}.

firms can design the events to alter the consumer’s perceived P{s}. the firm
can then artificially inflate the odd, causing the consumer to make irrational decisions.
this is possible because of the lack of certainty amongst the gamblers. Virtual chance sim-
ulations are designed with the intention of making them as easy to use as possible and to
stimulate the gambler to bet. in order to maximize bets placed, the software behind the
games is designed to make the player play fast. this leads to the consumer making irrational
decisions and minimizes the risk involved with expected returns.

firms do not compete on price, as consumers cannot see it. this means that
firms heavily differentiate their products as well as using loss leader techniques and in-
centives to sign up (ie. ‘free’ bets, money back). firms develop sophisticated lines of
credit, which are intended to speed up play by making funds readily available. the con-
sumer tops up an account instead of paying for bets on an individual basis. this also masks
the cash value of bets placed, making the consumer gamble more (schüll, 2014).

the play rate of a gambler is an important factor as the faster the gambler plays
the more outcomes of the event will occur. intelligent software encourages fast play but
also matches the speed of the player. this way a slow player is not intimidated and a fast
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player will not get frustrated.
in a typical slot machine or any simulated chance terminal, the consumer sees

all the events that imply a success. if the gambler plays a particular order or combination
of symbols, they will win the bet. by increasing the amount of possible winning combi-
nations as well as the total number of possible combinations, it will look more attractive
when compared to a game with the same P{s} but only a few events that imply success.
this artificially inflates the consumers’ perceived P{s}. 

these dynamics of the design are purely intended to maximize revenue, they are
not necessarily in the consumer’s favour and may not directly improve the experience re-
ceived by the consumer. can these aspects of product differentiation be deemed unfair?
are they taking advantage of the consumer ignorance present in the market? Does it war-
rant regulation?

there is another key aspect to the design of the product, which is the user inter-
face and game play. gambling by nature is addictive. firms take advantage of this by making
the games attractive and fun to play. they are making the games more enjoyable and dis-
associating it with a chance element. this takes advantage of the gamblers natural addictive
tendencies. it can however be argued that this improves the quality of the product, which
is paid for by the gambler through an increased deficit in their expected return as a result.
one must ask, are the actions taken by the online casinos to make their events addictive
to the consumer fair? or is it a product of the free market and allowing competition?

Regulatory Mechanisms
We have just described the main challenge facing the market. We will now look at how it
is possible to regulate this challenge. the fundamental problem with this market is the
lack of information. the consumer cannot know the price upon consuming the good. it
is only until after where they can see the cost of consuming the good. can we regulate
the expected loss experienced by the gambler on each event by altering the odd and the
P{s}? this can be done through regulating the design of the software. however, to do so
would be to impose a maximum price on the market. this is a contradiction to eu com-
petition policy.

suppose the government applies an excise duty of t per cent of the stake t=t%*y.
let us assume that the tax is regressive in a conditional sense. if you win the bet, you get
taxed. if you lose the bet you do not incur the tax. 

in order to investigate the effects of the tax, we must examine the relative elas-
ticities. the good is addictive by nature as well as by the actions taken by the firms. this
implies that the relative elasticity of supply and demand;
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(Pes/PeD < 1)
=> Pt = ec{r} = P{s}(ay-t%y) – (1-P{s})a

Pt > P

the government’s ability to discourage consumption is less effective because of the lack
of information available. it also further distorts the implied P{s}, making it harder for
the consumer to make a rational decision. this means it is counterintuitive to apply a tax
as we are trying to protect the consumer. the tax will only increase the loss experienced
by the consumer. it is clear to see how this proves to be an effective tax revenue stream,
as the consumer is ignorant as to how much tax they are paying.

suppose that the government instead, forces firms to advertise the actual P{s}.
then, the consumer can make a rational decision as to whether or not it is worth the risk.
the consumer is now aware of the price of the product. as a result of this complete trans-
parency consumers will be able to directly compare prices. this will cause a fall in price
and lead to Demand becoming a function of the market price.

With perfect information consumers can now make smarter decisions and the
loss experienced by the consumer is minimized. information has been made available in
the market, reducing the firm’s ability to distort the consumer’s interpretation of the
event. the consumer is no longer vulnerable as the market price now shows the true cost
of chance. the firm’s cost of offering an opportunity to make money, and the opportunity
cost of potential profit is displayed.

Criminal Activity
there is a criminal aspect to the market, which may warrant regulation. if a gambler is
successful, it allows them to explain receiving a large sum of money by chance whereas
someone deem it suspicious to receive such a sum of money. this allows concealment of
the origins of large sums of money. With the ever-increasing technological aspect to online
gambling operations. it is growing increasingly easy to launder money in this manner.
how is it best to regulate this aspect without altering the competition now present in the
market? 

suppose you limit the success rate of events conditionally. this implies that the
chance of success is reduced after a series of successes (this will reduce the ability of
firms to strategically pay large sums of money to a consumer. however, this is altering
the P{s} and leaving the events non-independent. a contradiction. as a result of this they
are altering the price offered to the gambler and reducing competition in the market.

suppose governments regulate by analyzing the distribution outcomes of events
that occurred. if it does not match the advertised distribution, then they may suspect the
firm is altering the outcomes of events possibly to launder money. this will then warrant
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investigation. regulation in this manner will also ensure that the firms are advertising the
correct P{s}. 

The Market
the eu gambling market is estimated at around €84.9 billion and grows at a yearly rate
of around 3 per cent. online gambling is particularly popular with around 6.8 million
consumers in the eu and a wide variety of operators offering services. in 2012, online
gambling services represented more than 12 per cent of the eu’s gambling market with
annual revenues of over €10 billion. annual revenues in 2015 for online gambling are ex-
pected to increase to €13 billion (european commission, 2014).

in order to investigate the effectiveness of current regulation on competition in
the market, we will assume the non-existence of externalities as a result of public con-
sumption, which may not directly alter competition.

bookmakers in ireland offer two types of products/events. they consist of natural
events which have a P{s} outside the power of firms in the market (i.e. card games,
horse racing and football). in this form of gambling there is a presence of expertise in
the market. information is readily available so the consumer can make rational decisions.
this does not warrant regulation, as knowledge of the event is available to the gambler
allowing them to have reasonable knowledge of the price.

alternatively, the bookmaker offers an event in which they control the P{s}.
(i.e. Virtual sports gambling, virtual stock markets, virtual slot machines and games.)
there is no information of the determining factors of the outcome available. outcomes
are purely generated by computer simulations whose P{s} are predetermined by the
firm. an odd is determined by the firm and is the only information available to the con-
sumer.

online gambling was prohibited in ireland until 2001, when the horses and
greyhounds act stated that a gambler could place a bet with a bookmaker outside of ire-
land, allowing irish consumers to gamble online. the growing complexity and size of the
gambling market means prohibition simply will not work. since 2001, ireland has passed
a new act, the irish betting act (2015). however, to date legislation has failed to address
the firm’s ability to determine a P{s} of the events offered (oireachtas, 2015).

the nature of the online marketplace reduces the irish government’s ability to
regulate the market in all respects. this is where the eu needs to step in to appropriately
regulate the market to allow competition and therefore protecting the consumer by mak-
ing information freely available.

Conclusion
Demand in the gambling market is not a function of the price of the good and firms are
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able to affect demand by their own actions in differentiating their products. in order to
maximize competition in the market, knowledge must be made available in order to allow
demand be a function of price. this will allow for price competition and reduce non-price
competition, minimizing the price and therefore the expected loss experienced by the
consumer. as a result economic surplus would be maximized, competition increased and
the consumer made less vulnerable.

the increasing size of the online marketplace, technological advancements and
unification of the eu are making the regulatory challenges harder  for national govern-
ments to tackle. this difficulty and the current inefficiencies present in the market have
increased the need for industry specific regulation from the european commission.
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ARGENTINE RAIL DEVELOPMENT AND
IRISH MEAT IN BRITAIN, 1857-1910

JAMES KELLY
Senior Sophister

In an in-depth examination of a narrow topic with broad policy implications, James
Kelly illustrates the extent to which changes in a single country’s competitiveness can
affect economies worldwide, through the impact that Argentina’s railway development
had on Irish meat exports to Britain. He makes the confident case that applying
econometric techniques, combined with the study of economic history, is a vitally im-
portant tool for understanding market reactions today.

Introduction
one of the most visible legacies of the first phase of globalisation and international capital
flows, the railways influence was felt in both the domestic economy integration and world
markets. this proposal aims to investigate its impact on the argentine economy and also
on the economies of competing nations during this period. railways had a substantial in-
fluence on other countries, with much being written about their unifying effect in the us
market. could reducing the costs of trade through the introduction of railways in ar-
gentina, lead to a more unified international market? 

a further aim of this proposal is to evaluate the influence of infrastructural de-
velopment, transport in this case, in a previously underdeveloped country and its effect
on rivals in an international market, agri-business in this particular case. in a global econ-
omy quickly becoming ever more interconnected and urbanized, the concept of long dis-
tance exports of food from land abundant to labour intensive urban areas is very relevant.
since the baltic grain trade in amsterdam in the late sixteenth century, the concept of
sea-borne trade of bulky low value goods changed the pattern of economic integration
and production specialization, and has raised the issue of self-sufficiency versus import
heavy policies. although food prices in major world markets are at or near a historical
low, there is increasing concern about food security. Despite strides in technology in the
industry a new set of exogenous factors (climate change, competition for water, energy,
and land) look set to affect food networks and systems for generations to come. food im-
ports and reliance on international markets look set to continue, and this research topic
will offer useful insights into the effects of such developments on both global players and
in particular local competitive suppliers. 
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admittedly, it would be unrealistic to expect a discovery that would rival the
impact the new World had on the international agricultural produce market, however,
understanding the market reaction to global shocks in the industry is still important today.
this is what this paper aims to achieve.

Objective
to meet the aims addressed above the objective of this proposal is to determine whether
the development of the argentine rail network (holding all other variables constant) in-
fluenced the international competitiveness of irish agricultural produce in britain (modern
day) at the turn of the nineteenth century.

relationships within the international meat industry can be best described in
terms of two complementary regions: one of surplus production and the other of surplus
demand. argentina was ‘land abundant’ compared to the ‘labour intensive’ nature of West-
ern europe at the time. With their abundant land and sparse populations this new economy
was self-sufficient and could also provide the rapidly industrialising europe with large
amounts of food. its agricultural growth was attributed to a european economy with in-
creasing populations and income and the subsequent increase in demand. the british econ-
omy required imports and in order supply these imports argentina required external
capital investment. given argentina's flat land abundant nature, investment in rail net-
works was relatively inexpensive and had favourable returns when compared to domestic
returns for british investors, even when risk was controlled for (edelstein, 1984). aggre-
gately, railway development represented a significant factor of the productivity growth
during this period. the agricultural revolution of the pampas increased the total cultivated
area in the argentine economy from approximately 40,000 to 143,000 square kilometres
between 1895 and 1914 (fajgelbaum, 2014).  

first we must establish the effect of the railway development on argentine ex-
ports to britain, then we must see what effect these exports had on the irish exports to
britain. two regression should be run to identify these variables: a multiple linear regres-
sion and an instrumental variables regression. most of the railway building occurred in
the period 1857 – 1910, and since data for both dependent and explanatory variables are
available over all of this time, the time under consideration will be these 53 years. this
means that there will be a considerable number of data points in the analysis. explanatory
variables in this analysis include the speed of delivery, and other technological advance-
ments that could have led to an increase in exports, such as the refrigeration shipping
method. the effect of railways on argentine exports acts as the control variable in the in-
strumental variable regression when researching the effects on irish exports. for the pur-
pose of this proposal ‘meat’ will consist of three products; cattle, pig and sheep.
furthermore, price data is not available for all agricultural products in this period, how-
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ever it is for the meat ones listed above. irish agricultural volume and production is influ-
enced primarily by land tenure and the nature of demand for the products (crotty, 1966).
the nature of demand for its products internationally would have stemmed from britain,
and a large shock to supply from increased argentine beef imports could certainly have
had an effect on irish agricultural volume and produce. investigating this is the objective
of this research proposal.

Literature Review
International Rail Competitiveness: Why Argentina?
by 1914, three quarters of the current rail network of 27,000 miles was in full operation
and substantial freight cost reductions were achieved. in 1910, the british capital invest-
ments in argentine rail was £174,464,274. this equalled their entire investment in ar-
gentina twenty years previously and by 1914 british companies accounted for 70 per cent
of argentine rail miles (gravil, 1985). the factors of production adjusted in response to
the agro-pastoral orientation of the economy. railways were used as a tool for colonization
as the eastern provinces were explored, leading to further domestic integration and na-
tional efficiency. table 1 shows the railway mileage expansion of argentina, 1850-1910. 

Table 1: Public Railway Mileage, 1850-1910 (Source: Mitchell, 1983)

the export led rail development and level of domestic integration perhaps gave argentina
a competitive advantage over other land-abundant agri-exporters, australia for instance.
the australian network was far from an integrated one, with each state building their own
railways (Perren, 2006). the increase in demand for argentine beef in britain was due to
a lack of real growth in domestic meat production or imports, coupled with an increase
of 4.5 million in population in britain between 1900 and 1913. other key developments
were supply and commodity adjustments, including the decline in meat exports from the
us as their domestic consumption increased, and the introduction of trans-atlantic ref-
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rigerated animal trade.
argentina's integrated network possessed cheaper animals, lower freight costs

and faster deliveries over rivals, and their produce continued to succeed in the british
market. the australian production was seasonal, more susceptible to drought and had in-
stitutional defects in distribution. the advantages for argentina were considerable. as it
was compulsory for meat packing product processing to occur in the exporting country,
their organised and integrated network was more efficient.

argentina's efficiency advantages allowed for growth. there was a positive cor-
relation between railway construction and government capacity (bignon et al., 2015).
through a multiple equilibrium model bignon, esteves and herranz-loncan estimate that
some latin american nations were stuck in a non-development trap, whereby growth in
government revenues and foreign trade were depressed due to insignificant railway de-
velopment, and similarly, railway development stagnated due to low levels of trade and
subsequent scarcity of state resources. the argentine economy had a competitive advantage
in the market, given the british propensity to invest in their developing infrastructure.
their model suggests even a modest capital injection would achieve higher levels of railway
density. revenues triggered railway development, which led to trade, which led to further
revenue, making the investment guarantees more credible.

Railways’ Influence on the Argentine Economy
fajgelbaum's paper (2014) uses quantitative methods, and the natural experiment of the
argentine development and integration into world markets in the late-nineteenth century,
to investigate the role of internal trade costs in shaping the effects of external integration
on the pattern of economic development and welfare within countries. During the period
1869 to 1914, livestock and agricultural exports from argentina accounted for over 95
per cent of the total value of exports. fajgelbaum concluded the price of exported agri-
cultural goods declined with remoteness, perhaps giving argentina a cost advantage from
their sparsely populated ‘pampas’ in the world market. reductions in transport costs and
technology improvements were attributable to the quadrupling of real exports between
1869 and 1910. reductions in both internal and external trade costs induced changes in
the composition of agricultural exports and the allocation of cultivated land across agri-
cultural goods. the distribution of economic activity across sectors and regions were de-
termined by relative prices and productivity, whereby these relative prices depend on
both internal and external trade costs.

Perhaps the most noteworthy aspect of this paper is that it did not view the coun-
tries in the aggregate, but instead modelled the internal reallocation of resources across
regions and sectors central to economic development, thus isolating the influence of the
railway development in the ‘pampas’ on economic development. this allowed them to
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identify a simple general equilibrium for the impact of internal geography on the level
and pattern of development, which they referred to as the spatial balassa-samuelsson ef-
fect. a spatial balassa-samuelson effect is evident from the results, whereby locations close
to a global market have high population densities, high shares of employment in the non-
traded sector, high relative prices of non-traded goods, and high land prices relative to
wages (resting on the assumption of inelastic demand). this technique further indicates
the importance of the rail development on the marginal benefit of ‘pampa’ infrastructural
development. their analysis underlines the influence of complementary investments in
internal infrastructure and technology adoption in determining argentina's economy re-
sponse to external integration.

herranz-loncon's paper (2013) measures the contribution of railway develop-
ment, this time to economic growth, in four latin american countries before 1914. rail-
way density was quite low in argentina. this resulted in high land prices relative to wages
and cost differentials from the ‘pampa's’ remoteness. herranz and loncon use the solow
model to measure the growth contribution of the new technology in the economy. inter-
estingly, oliner and sichel (2002) have used a disaggregated version of this solow expres-
sion, in which different types of capital and components of total factor productivity growth
are distinguished. this adjusted model could help measure the contribution of growth
from railway development, from both total factor productivity growth and through the
capital effect of investment in railways. the tfP contribution can be split into two sections,
the growth from within the sector in question and the growth from the substitution of
the previous technology. these theories can be illuminated by comparison between the
effects of railways on argentina and on britain. herranz-loncan (2006) show that the
first british railways had no great cost advantage over waterways when implemented ini-
tially. in contrast, levels of growth in argentina from the railways were much higher, be-
cause previous to their introduction there were no viable alternatives. it can then be
concluded that the difference of a growth contribution of a new technology should be in-
cluded in the total factor productivity term.

herranz-loncon (2013) go on to investigate the contribution of railways to eco-
nomic growth by using a capital term, estimates beginning in 1865. this estimation high-
lights the importance of the railways development for argentine growth. in fact, the
argentine ratio of 1.81 per cent between net revenues and gDP in the period resembles
the british equivalent figure of 2.52 per cent, and compares favourably with similar nations
undergoing railway expansion during this period (mitchell, 1983). the contribution of
railways to economic growth is expressed in a total factor productivity term. this is based
on the comparison at the end of the period between the cost of railway transport and tra-
ditional pre-railway transport. the estimation relies on the evaluation of direct real income
gain from railways derived from the social savings. these results are then expressed as 
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percentage points once social savings have been converted into additional consumer sur-
plus and increased by railway profits. argentina's railway freight output of 8,985.4 is sig-
nificantly larger than other rail oriented countries in 1913 (herranz-loncan, 2013). table
3 below shows the contribution of railways to productivity and growth before 1914.

Table 2: The Contribution of Railways to Productivity and Growth before 1914

Irish Agriculture
geary and stark's paper (2002) aims to evaluate the gDP level of each of the united King-
dom nations between the period 1861 and 1911, and their values are sector specific. the
variables they employ are labour force and productivity grouped by sector and by country.
irish employment in agriculture decreased from over 1.2 million in 1861 to approximately
846,000 by 1911. though this can be explained in part by the declining population, the
dynamic in irish agriculture had changed from labour to land intensive. they then identify
sectoral output in the united Kingdom, derived from feinstein's (1972) index numbers
of sectoral output at constant factor cost. employment in agriculture decreases from over
3.2 million in 1861 to just over 2.2 million by 1911 across britain, and agricultural output
remained rather constant during this period during a time of extensive growth in other
industries. this relative slowdown emphasises the need to check for endogeneity bias in
the regression as the argentine rail development could possibly be due to openings in
british markets.

by 1908, 58 per cent of the net value of livestock production came from exports
out of ireland. between 35 to 40 per cent of irish cattle in the 1850s were exported to
britain. this figure increased to 50 per cent in the 1860s and up to 70 per cent by the end
of the nineteenth century (turner, 2002). adjustments in the price terms of trade en-
couraged a big push towards a livestock economy. there was a diminishing size of the do-
mestic irish market and consequently irish agriculture was heavily dependent on the
british market as seen from turner's figures. the british economy was a free market and
once the issue of livestock product perishability had a solution through improved refrig-
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eration technologies and further technological advancements internationally, any protec-
tion irish suppliers received was eroded by new competitors, namely argentina (turner,
2002).

Approach
for our research, we recommend running a two-stage regression model. firstly, we need
to establish the effect of railway development on argentine exports to britain and for this
we must run a multiple linear regression model.  it is important to isolate the railway's
impact from other technological advancements, namely strides in refrigeration technology
and shipping. as we are investigating the effects of technology change, gDP growth per
capita may yield more accurate results than simply gDP per capita (matthews, 1982).
this model can be written as follows, with a denoting argentina and b denoting britain:

exportat = β0 + β1railwayat + β2techat + β3speedat + β4gDP-
capgrowthbt + β5relPbt + β6tarbt + β7exzt + et

Where the explanatory variables are:

railway = mileage in argentina at period t (mitchell, 1983)
tech = increases in trans-atlantic shipping volumes from refrigeration
techniques (gravil, 1985)
speed = trans-atlantic delivery speed (gravil, 1985)
gDPcapgrowth = Per capita gDP growth in britain (matthews, 1982)
relP = relative price of meat across regions (Perren, 1978)
tar = tariffs in trade between argentina and britain (gravil, 1985)
exz = meat exports of other competing nations to britain (Perren, 2006)
et = error variable

this regression will determine the influence of railway development on argentine exports
to britain. the results of this regression exploring railway development influence on ex-
ports are important and even without further research they offer useful insights into this
topic. 

one concern is the endogeneity of the railway development. the development
of the argentine railways could have been in response to price or quantity factors in the
british meat market and not vice versa. in order to empirically assess the impact of the
development of rural argentine rail networks in the late nineteenth century on the prices
and exports of irish agricultural produce in britain we will need an econometric model
that takes this endogeneity bias risk into account. an instrumental variable approach would
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overcome the issue. argentine railway miles will be used as an instrument for the exported
goods in britain from ireland. exportat from the earlier regression, being the increase in
argentine exports as a results of the railways will act as the control variable in this case.
the instrumental variable model can be written as follows, with i denoting ireland:

exportit = β0 + β1exportat + β2techit + β3speedit + β4gDPcap-
growthbt + β5relPbt + β6tarbt + + β7exzt +  et

Where the explanatory variables are:

tech = technology driven increases in exports from ireland to britain (Per-
ren, 1978 & agricultural statistics of ireland Journals, 1891, 1901, 1911,
1916)
speed = Delivery speed (Perren, 1978)
gDPcapgrowth = Per capita gDP growth in britain (matthews, 1982)
relP = relative price of meat across regions (Perren, 1978)
tar = tariffs in trade between ireland and britain (Perren, 1978 & agri-
cultural statistics of ireland Journals, 1891, 1901, 1911, 1916)
exz = meat exports of other competing nations to britain (Perren, 2006)
et = error variable

given the available data this regression can be run every year of the 1857 to 1910 period,
leaving 53 data points of analysis. regression results will be presented without controls
and then with controls.
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HOW SHALE FRACTUREDTHE OPEC
OLIGOPOLY: A GAMETHEORY ANALYSIS

OFTHE OIL MARKET IN 2015
RICHARD ROBERTS
Senior Sophister

Richard Roberts deftly applies the principles of game theory to the oil market’s shift
from a cartel-driven to a supply and demand based equilibrium. In his model, the
dominant Organization of the Petroleum Exporting Countries play against US Shale
Producers, who wish to enter the market. In a complex crisis, his clear treatment of
the strategic game draws conclusions which can help to explain the dramatic fall in
prices.

Introduction
the organisation of the Petroleum exporting countries (oPec) is an oft-cited example
of an oligopoly in introductory economic textbooks. its ability to essentially dictate the
global price of oil in recent decades rather than allowing market forces to determine a
true equilibrium price has secured steady and regular returns to member countries. rather
than striving to compete through efficiency and lower prices that would benefit con-
sumers, a number of oil producing economies have instead united to impose price rigidity
on the market. moreover, the significant barriers to entry associated with the incredibly
high capital costs of entering the industry, combined with the threat of predatory pricing
and the insatiable global demand for oil, has allowed these nations to maintain their dom-
inance despite such uncompetitive behaviour. however, this long standing market dynamic
has begun to change. the economic slowdown in china has precipitated a faltering in
global demand and this combined with the influx of us shale producers has undermined
the supremacy of oPec.

in June 2014, the price of brent crude oil was close to $100 per barrel. it has
now dipped below $40, representing a nadir in a seven year period since the global eco-
nomic crisis. this dramatic rout of oil prices is strongly linked to the rise of fracking tech-
nology and the resulting global supply glut that has forced oPec to reconsider its pricing
strategy. ‘fracking’ refers to hydraulic fracturing, a process whereby a mixture of water,
sand and chemicals is blasted into underground shale rocks with the intention of releasing 
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reserved fossil fuels. improvements in this technology, combined with the use of horizontal
drilling techniques, allowed oil to be extracted from shale rock at commercially viable
costs leading to a boom in the u.s. oil industry. this shale revolution has seen u.s. pro-
duction swell from 5.4 million barrels per day in 2009 to 9.4 million in 2015 (crooks,
2015) leading to a significant increase in the global supply of oil and presenting oPec
with a decision to make regarding its policy of price rigidity.

in the face of mounting pressure from this surge in oil production and wavering
global demand, oPec met in november 2014 to decide on the best course of action. in
a seminal moment in the history of the oil industry, the members of oPec, led by their
de facto leader saudi arabia, took the decision not to reduce their official production level
and effectively allow market forces to determine the price of oil for the first time since
the 1970s, fearing that any contraction in volume would be quickly filled by marginal bar-
rels from the shale producers (crooks, 2015). the decision to essentially ignore produc-
tion ceilings was officially corroborated in December 2015 but had for all intents and
purposes been the case since that pivotal meeting in november 2014 (shenk, 2015). this
resolution from oPec implied a seismic shift in their strategy away from dictating prices
and towards protecting market share from the usurping forces of non-oPec producers.
the following game theory model outlines the decisions faced by oPec and by the us
shale producers during this period.

Model
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Outline
the model, above, represents an extensive form game with incomplete information. it
illustrates the scenario outlined in the introduction section whereby a dominant organi-
zation, oPec, is confronted by the possibility of the entry of a new player in the industry.
this game diverges from similar challenger/incumbent situations by way of the presence
of incomplete information. the incumbent, oPec, is not privy to the cost structure of
the new entrant and is unsure of whether or not they could survive at the low price which
would arise were they to cease their price rigidity strategy. oPec is, however, aware of
the probability that such an entrant to the market can survive at the lower oil price. oPec
must make a decision to either maintain the false price as they have done previously but
lose market share and thus profits to the entrant or, alternatively, forgo this traditional
tactic and trust that the shale Producers will be driven out by an oil price below their av-
erage cost.

the type space for the shale Producers consists of two types; one in which the
shale Producers can survive at the true market price of oil and one in which they cannot
survive. type 1 has probability 0.25 and type 2 has probability 0.75. to model this random
variable, nature is introduced to the game as a third player and moves first to determine
which type the shale Producers will take on. after nature moves, only the shale Producer
is aware of its type i.e. oPec remains oblivious and must rely on the probability distri-
bution to guide its strategy.

Assumptions
there are a number of governing assumptions associated with this game. firstly, it is as-
sumed in this model that oPec are totally ignorant of the cost curve faced by the shale
Producers and that they have no means of estimating same. rather, they must choose their
strategy on the basis of probability. in reality, oPec could well have a reasonable approx-
imation of the marginal and average costs of producing shale oil based on their own data
and also from freely available financial statements of publicly listed firms. if this is the
case, oPec could use this information to guide their decision on whether or not to allow
prices to fall.

secondly, this model assumes that there are just two players in the market-oPec
and shale Producers. this is a simplification of the real world oil industry where, although
oPec is responsible for upwards of 40 per cent of global oil supply, there are a number
of other players such as russia, china and brazil who can also influence market prices.
this assumption is not overly-constraining as the price-setting power of the oPec cartel
is well-renowned and recognised as a genuine feature of the oil market.

the values in the above model were ascribed to the pay-offs for the following
reasons:
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1. if the shale Producers choose ‘out’ at the first decision node, regard-
less of type, they receive no benefit whilst oPec continue to enjoy their
oligopolistic position (0,4). 

2. in the event that the shale Producers can survive at the lower price,
they choose to enter the market and oPec allows the price to fall, both
they and oPec receive a payoff (1,1) that is lower than if the price re-
mains high (2,2).

3. similarly, if it is the case that shale Producers cannot survive at the
lower price, they still enter the market and oPec doesn’t allow the
price to fall both players receive the same payoff (2,2). however, if
oPec does allow prices to fall it enjoys a larger benefit whilst the shale
Producer receives a negative payoff as it makes a loss and must exit the
market (-1,3).

thus, it is apparent that from oPec’s perspective, the most advantageous outcome is if
the shale Producer does not enter, however, if it does, it is worthwhile to allow prices to
fall if the shale Producer is unable to survive at the low price. ‘k’ is the probability with
which the shale Producers choose to enter the market when they are unable to survive at
the lower price. ‘b’ represents the probability that oPec allows a lower price to arise at
either node.

Equilibria
as this is a bayesian game, there is just one Perfect bayesian equilibrium (Pbe). in fact, if
the players are constrained to using pure strategies, there is no Pbe at all.  however, an
equilibrium is reached if players are permitted to mix strategies. if the shale Producers
are of the type whereby they can survive at the lower oil price, they will always enter the
market, however, if they know they are unable to survive they will be less likely to enter
the market. so as not to betray their type to oPec, shale Producers who cannot survive
adopt a randomised approach to entering the market or staying out. as such, the strategies
for each player are as follows;

1. shale Producers’ strategy: 
-if able to survive at the lower oil price, then always enter the market.
-if unable to survive at the lower price, then enter the market with probability k.
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2. oPec’s strategy:
-choose to allow the lower oil price with probability b.

3. oPec have the following beliefs:
-if shale Producers enter the market, they are able to survive with proba-
bility (11+3k).
-if shale Producers choose to remain outside of the market, then they are
able to survive at the low oil price with probability 0.

the equilibrium prediction is that the shale Producers will enter with certainty if they
are able to survive at the low price, and if they are unable to survive there is still roughly
a 33 per cent chance of them doing so based on their mixed strategy. oPec believe there
is a 50 per cent chance that the shale Producers are able to survive at the lower oil price
given that they have entered the market (0.50=0.25/(0.25+0.33*0.75)) and in response
there is a 66.67 per cent chance that oPec will facilitate the lower oil price. the solution
to the game is derived in full in the appendix below.

Analysis
the primary prediction from this model is that when faced with the prospect of a new
entrant who may or may not be able to survive at lower oil prices, oPec will choose to
randomise between maintaining oil prices and allowing prices to fall by increasing supply.
this equilibrium is useful in understanding the oil crisis of today as it goes some way to
explaining how prices have fallen so dramatically. With the rise of shale Producers, oPec,
in this instance, opted to pursue a policy of increased production in the hope that the
lower price would drive out shale Producers who generally operate on a higher cost func-
tion than oPec. however, shale Producers have surprised both oPec and industry an-
alysts by their resilience to this predatory strategy. through a combination of hedged
contracts, continued improvements in technology, and ‘high grading’ projects, shale Pro-
ducers have proved to be able to survive at the lower oil price i.e. they can be conceived
of as being type 1 in the model above and the game has reached the leftmost outcome
where both players receive a pay-off of 1. thus, the model describes how the real world
situation of low prices and surviving shale producers has been reached through the Perfect
bayesian equilibrium.

an important implication from this game is that it is absolutely critical for en-
trants to the oil industry to be thoroughly clandestine in relation to their cost functions.
by maintaining this secrecy, shale producers leave oPec with incomplete information
which forces them to adopt a strategy that can, in some instances, lead to higher payoffs
to the entrant than if perfect information existed. as mentioned previously, this assumpt-
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ion of incomplete information may not be entirely representative of the real world but,
as with most assumptions, this does not undermine the lessons and implications the model
provides.

of course, the assumptions associated with this model are not completely real-
istic. there are more than two players in the oil industry and thus decisions taken by oPec
in response to new entrants cannot be made in isolation. in reality, maintaining high oil
prices is more complex than is portrayed here. indeed, the current situation global oil
producers now find themselves in (as a result of outcome of the game described above)
has been likened to a classical Prisoner’s Dilemma (aumann, 1959). each player in the
game is confronted with the choice between agreeing to reduce their production in order
to benefit producers as a whole or to selfishly increase their own production thereby
boosting revenues hit by low margins. indeed, saudi arabia said at the most recent oPec
meeting that oPec would need cooperation from countries outside the group, such as
russia, to support prices without ‘others stepping in and taking volumes’ (raval, 2015).
it is apparent that the industry is now marooned in a Prisoner’s Dilemma as seen in figure
1, below, at the nash equilibrium (Don’t cooperate, Don’t cooperate).

Figure 1: Prisoner's Dilemma Faced by Oil Producers Today

to move away from the inefficiencies of this nash equilibrium, the players in the game
must view the oil industry as a repeated, infinite game in which players evaluate discounted
payoffs over time. in this context, it may be possible to generate a degree of cooperation
within the industry by means of a ‘grim-trigger’ strategy (harrington, 2015) in which
any deviation is punished severely. this is similar to the approach adopted by oPec before
the rise of other oil producers. now it is faced with the challenge of incorporating these
producers into a cooperative agreement or face the prospect of lower prices and profits
for the foreseeable future.
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Conclusion
in conclusion, principles of game theory have been applied to a real-world situation to
shed light on how the current oil crisis has taken shape, and to provide a greater under-
standing of how the dynamics of the market are shifting from being cartel-driven to a tra-
ditional supply and demand based equilibrium. an extensive form game of incomplete
information with sequential moves has been successfully modelled and solved to this end.
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Appendix

k: the probability that the shale Producer enters the market given that it cannot survive
at the lower oil price.

b: the probability that oPec allows the lower market price.

let p denote oPec’s belief that they are at the decision node on the left hand side of the
model i.e. that the shale Producers can survive given that they have entered the market.

e u0(allow low Price)=p(1)+(1-p)(3)=3-2p

e u0 (maintain Price)=p(2)+(1-p)(2)=2

oPec will prefer to allow low Price if:

3-2p > 2
1 > 2p
P < ½

if p < ½ : oPec will allow low Price

if p > ½ : oPec will maintain Price

if p = ½ : oPec is indifferent between playing allow low Price and playing maintain
Price

p=Prob (enter)

=Prob (can surive)*Prob (can survive)Prob (can surive)*Prob (can surive)+Prob
(cannot survive)*Prob (cannot survive)

= 1*(0.25)1*(0.25)+k*(0.75)

=11+3k
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Case 1: For what values of k will p < ½ ?

p = 1/(1+3k)
1/(1+3k) = ½

1 < 3k
k > 1/3

case 1: k > 1/3 =>    p < ½

since p < ½, oPec will always play allow the low Price.

if oPec will always allow the low Price in this case, then the shale Producers should
stay out of the market.

k = 0

however, this statement conflicts with the opening statement of case 1 (k was said to be
to greater than 1/3) and hence this cannot be deemed an equilibrium.

Case 2: 

k < 1/3 => p > ½ 

since p > ½, oPec will always play maintain Price.

if oPec will always play maintain Price in this case, then the shale Producers should al-
ways enter.

k = 1

again, this statement is in conflict with the opening statement of case 2 (k was said to be
to less than 1/3) and hence cannot be deemed an equilibrium. 

Case 3:

K = 1/3     => p = ½
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since p = ½, oPec are now indifferent between playing allow low Price and maintain
Price.

if k = 1/3, the shale Producers that cannot survive at the low price is mixing between
enter and stay out of the market. 

for these shale Producers to be willing to mix between these strategies, they must be in-
different between them i.e. given oPec’s strategy, the expected payoff from both actions
must be equal. this can only be the case if oPec are also mixing,

e ushale(b)=-1*(b)+(2-2b)

=2-3b

e ushale(b)=0

0=2-3b

3b=2 

b=23

oPec is willing to play allow low Price with probability 2/3 because they are indifferent
between allow low Price and maintain Price at this probability distribution.
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PRICING’S NEXTTOP MODEL: A GAME
THEORETIC ANALYSIS OF ‘FREEMIUM’

PRICING
GREG MANGAN

Senior Sophister

The Freemium pricing model, where a firm offers a service simultaneously at a free
and a premium price, is skilfully examined by Greg Mangan using a game theory
approach and then shown, under certainty, to be the firm’s optimal pricing choice.
The ease with which he extends his model and analyses its conclusions, from adding
the case of imperfect information, to the discussion of in-game purchases and add-
ons and the presence of network effects, is a testament to the insightful nature and
the relevance to industry of the ideas expressed in this essay. 

Introduction
the freemium pricing model, a simple portmanteau of free and premium, functions as it
sounds - a firm offers a service simultaneously at a free and a premium price point. in the
last decade or so, the freemium pricing model has been actively adopted by many firms,
though primarily in the technology industry. freemium services should be viewed as dis-
tinct from services that are `free-to-try' or that offer free samples, the important distinc-
tion being that the free service offered in a freemium model may be consumed in the
long-term, beyond any form of trial period. in short, ‘users get basic features at no cost
and can access richer functionality for a subscription fee’ (Kumar, 2014). 

this paper builds a simple game-theoretic model of firm and consumer behaviour
under the freemium pricing model, and shows that it is generally an optimal choice for
firms in the face of uncertainty over their customers’ willingness to pay. firstly though, a
simple pricing game without a freemium option is presented as a motivator for the firm’s
decision. the model is then expanded to include freemium as a pricing strategy. finally,
the element of uncertainty is introduced into the game, where the firm is uncertain
whether they are playing against a consumer who is willing to pay for their service or one
who is not. an analysis of the model is then provided with some discussion of possible
extensions.
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Simple Pricing Game
firstly, a simple pricing game without a freemium option is considered. there are two
players in this sequential game, the firm and the consumer. the firm moves first, choosing
to either offer a ‘Premium’ service or a ‘free’ service. Providing the premium service in-
volves a more development, refined service, but sunk costs (such as r&D) are incurred.
the consumer then chooses to ‘use’ or ‘Don't use’ the service. 

the firm prefers to have a paying customer than a non-paying customer, however
it prefers to have a non-paying customer than no customer at all, such that: 

uf(Premium, use)>uf(free, use)>uf(free, Don't use)

if the firm offers a Premium service and does not gain a customer it is assumed that it is
at a financial loss due to sunk costs. no such sunk costs exist when operating under the
free model and so:

uf(free, Don't use)> uf(Premium, Don't use).

the consumer prefers the outcome when it uses the service for free to either of the out-
comes in which it does not use the service, and is indifferent between the latter two out-
comes such that:

uc(free, use)>uc(free, Don't use)=uc(Premium, Don't use)

When the consumer uses the good in the case of the Premium model, they are charged a
fee. Denote the payoff to consumer in this case, uc(Premium, use), as x. it is assumed
that the firm is playing against a consumer who is willing to pay for the service, in the
sense that their personal valuation of the service - vi - is above the price paid - p - such
that p<vi. the consumer receives a positive payoff from using the premium service; for
this game the case of x=2$ is considered. this is arguably a valid assumption to make for
any pricing model where perfect price discrimination does not occur; it simply assumes
that a positive consumer surplus exists for this consumer.

the game is presented in extensive form in figure 1. solving for a stable state,
the only pure strategy nash equilibrium is the strategy profile (Premium, use). for this
strategy profile, neither player has an incentive to deviate as each is playing optimally
given the others’ action. this seems an intuitively plausible outcome. if the firm is playing
against a consumer that is willing to pay for the premium service (vi>p) and who fur-
thermore has a dominant strategy in the form of ‘use’, it is logical that the firm will incur
the sunk costs of providing the premium service, safe in the perfect information that the
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consumer will use the service.

Figure 1: Simple Pricing Game

The Extended Pricing Game
Introducing Freemium
building on the simple game presented, the game is expanded to include a choice for the
firm to operate under a ‘freemium’ pricing model, giving a new strategy set af={Pre-
mium , free, freemium}. the consumer’s actions are similar to those in the simple game,
though now in the case of the firm choosing a freemium pricing model the consumer’s
choice to use the service is split in two: they may use the premium service (fp) or use
the free service (ff). all preferences that the firm and consumer held in the simple game,
over the actions ‘Premium’ and ‘free’, and ‘use’ and ‘Don’t use’ respectively, still hold
in the extended game, including the assumption that the consumer is willing to pay for
the service (x=2). Preferences regarding outcomes involving the freemium model will
be justified below.

the firm now prefers to have a non-paying customer under the freemium model
than under the free model. this is at the core of the rationale for the freemium business
model. customers using the free service are valued as there is potential for them to con-
vert to paying customers(although this ‘potential’ is never realised within the confines of
a single-shot game, it is still relevant for modelling). under the freemium model, paying
customers are higher-valued than customers using the free service. this gives the relation
uf(freemium, fp) >uf(freemium, ff)>uf(free, use). an important assumption made  
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is that the firm prefers to have a paying customer under the Premium pricing model than
under the freemium model. this is justified in that the firm may charge a higher price
under the Premium model given that the customer’s only alternative is to not use the
product, unlike the case of the freemium model where the customer also has the alter-
native of using the free version of the freemium service should the firm consider charging
a higher price, and so uf(Premium, use)> uf(freemium, fp).

the consumer now prefers to use the free service under the freemium model
than to use the free service under the free model, as a more valuable and developed (free)
service is being offered in the case of the freemium model, and so uc(freemium, ff) >
uc(free, use). the consumer is again indifferent between the choice of business model
when it does not use the service such that: 

uc(freemium, Don’t use)=uc(free, Don’t use)=uc(Premium, Don’t
use)

it also assumed that the consumer is indifferent between paying for the premium service
under the freemium model and paying for the premium service under the Premium
model. though it was assumed that the firm may charge a higher price under the Premium
model, a higher-valued service is being provided at this higher price. the slightly lower-
valued premium service under the freemium model comes at a slightly lower price, but
it is assumed that the positive difference between consumer valuation and price paid (con-
sumer surplus) is equal in both scenarios such that uc(Premium, use)=uc(freemium,
use) .

this game is presented in figure 2. to solve this game via backward-induction,
it is clear from the preferences that the consumer will always choose to use the product,
and in the case of the freemium pricing model the consumer will choose to pay to use
the premium service. Knowing this, the firm will behave optimally by choosing to operate
with a Premium pricing model, giving a subgame perfect equilibrium (Premium (use,
use, fp). this results in the pareto-optimal outcome whereby the firm chooses a Premium
pricing model and the consumer pays for this service.

now deviating from the firm's ideal of operating in a market where their cus-
tomer has a strong willingness to pay for their service, the case of a consumer who is un-
willing to pay for the service is considered. this type of customer does not value the
premium service at the price it is offered under either the Premium pricing model or the
freemium pricing model but rather at a value vi<p, receiving a negative payoff from con-
suming the premium good in either case. their preferences may be modelled as specified
for the other consumer type above in each outcome with the only exception being of a
value of x= -1. this changes the subgame perfect equilibrium to (freemium, Don’t use,

180

THE STUDENT ECONOMIC REVIEWVOL. XXX

SER 2016 .qxp_SER Intro  15/03/2016  08:21  Page 186



use, ff)) with the equilibrium outcome now being that the firm operates under a
freemium pricing model and the consumer uses the free service.

Figure 2: Extended Pricing Game with One Consumer

Imperfect Information
the extended game presented above showed that when the firm knows that the consumer
is willing to pay, the firm maximises their payoff by choosing a Premium pricing model.
however, when the consumer does not value the service at the price charged, it is optimal
for the firm to choose the freemium pricing model and gain a non-paying customer.

in reality, it is unusual for a firm to have complete information about the will-
ingness to pay of all consumers in a market. to consider the more realistic scenario of un-
certainty over the customer’s willingness to pay, the extended game may be amended to
include the case of imperfect information. in this game, the firm does not know whether
they are playing against the customer who is willing to pay (x=2) or unwilling to pay
(x=-1) for the service. Denote these customer types as c1 and c2 respectively, so that
the customer’s typeset is tc={ c1,c2}. nature moves first and decides the type of the
consumer, and the firm has some accurate prior belief (α) of the distribution over the
customer’s types which is common knowledge. after nature plays, the firm forms a
belief (p) as to the type of the consumer that is playing, which is (given that there is no
signalling involved or any intermediate decision nodes) trivially equal to α for this belief
to be consistent. 

this game is presented in extensive form in figure 3. this game has a unique
pure strategy perfect bayesian equilibrium (Pbe)  whereby the firm chooses the freemium
model in the case of α<¾ (but chooses the Premium model for that of α>¾), consumer
c1 chooses strategy (use, use, fp), consumer c2 chooses (Don't use, use, ff) (which 
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coincide with the strategies each employed in the previous games) and the firm has a con-
sistent belief p= α . While the game was modelled as a two player game, and the consumer
thought of as an individual, the model is of course applicable to the game of a firm playing
against an entire market of consumers. in this case, α is simply reinterpreted as the pro-
portion of consumers of type c1 in the market.

Figure 3: Extended Pricing Game with Two Consumer Types and Incomplete Information

Analysis and Extensions
the intuitive result of the extended game with imperfect information is such that if the
firm has strong reason to believe they are playing against the type c1 (i.e. if p=α >¾),
it is optimal for them to choose the Premium pricing model, as in the case of the previ-
ous game in which the firm is only playing against the consumer of c1. however, with-
out this strong belief (i.e. if p=α <¾), the firm chooses optimally by operating with a
freemium pricing model, and consumer c1 uses the premium service or else con-
sumer c2 uses the free service (depending on which consumer type nature determines
to be playing). this equilibrium outcome is notably applicable in the case of pure uncer-
tainty (α=½).

the consumer's choices in the freemium model presented in this paper were
limited to either using the premium service or using the free service. this is often how
this pricing is operated; for example, spotify customers can either pay for full access to
a premium music-streaming service, or else use the ad-supported supported service at
no cost. While this modelling approach captures the necessary element of choice for the
consumer between premium and free under the freemium model, other industries take
extended freemium model far beyond this binary choice. the mobile-gaming industry is
one of the most prominent examples, and indeed successes, of the freemium model in
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action-as of may 2014, 92 per cent of mobile gaming revenue in the apple app store
were generated under the freemium model (lescop, 2014). in using the freemium model,
gaming companies release games for free and then profit from sales of a plethora of in-
game purchases for additional content such as levels, character customisations etc. 

What is most fascinating about the mobile-gaming industry’s approach to
freemium is that consumers are allowed to ‘set the price and even determine the precise
characteristics of the product,’ by choosing any combination of in-game purchases and
add-ons, which constitutes a ‘form of near-perfect price discrimination’ (holmes, 2013).
in terms of policy implications, this could have huge relevance to competition in regulated
industries. one such approach of adopting the freemium model for regulation could see
regulators involved in determining minimum standard of service of the free tier, and then
allowing firms to structure their premium pricing in a much less regulated way. With a
firm’s premium services now effectively competing with their own free service, they
could conceivably be incentivised to offer multiple price points for additional services
above those available for free (as in the mobile gaming industry) which ultimately benefits
the consumer in terms of choice and could lead to a highly competitive market outcome.

one extension to the model presented in this paper that would be particularly
interesting to consider is that of network effects. the freemium model is most prominent
in the technology sector, and most technology services increase in value to the consumer
as the consumer base grows. spotify offers a social experience to listening to music, and
mobile games generally involving playing with and against other users of the game. in
both of these cases, the service is much more valuable when the service has an active user
base, and more valuable to a specific user when that user’s friends are also users of the
service. in terms of modelling, this would need to be modelled as an n-player game with
1 firm and n-1≥ 2 players, where individual players' payoffs from using the service are
positively correlated with the total number of players choosing to use the service (whether
by paying or as a free user). in this model, the customer who is willing to pay for the serv-
ice would strictly prefer the freemium model as it results in the greatest number of users
of the service (as those willing to pay would pay, those not willing would use the free
service) and so the equilibrium outcome would almost certainly involve the firm choosing
the freemium pricing model.

Conclusion
this paper presented a game-theoretic analysis of the firm’s decision concerning their
pricing model. starting with a simple case of the choice between ‘free’ and ‘Premium’
pricing, the model was extended to include the choice of the ‘freemium’ pricing model.
in the face of pure uncertainty, it was shown that firm chooses optimally by operating
with a freemium pricing model. the use of the freemium pricing model is on the rise. 
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though mainly employed by technology firms at present, it would be interesting to see
how it functions if adopted by other industries, and especially if incorporated by regulators
into an approach to competition policy.
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Appendix

Calculating the Perfect Bayesian Equilibrium 

let α denote the prior belief that consumer is of type c1.

let p denote the firm's belief that the consumer is of type c1.

the firm’s expected payoffs are calculated as follows:

uf(Premium | p) = 5p-1 

uf(free | p) = 1 

uf(freemium | p) = 2+p 

from this it is clear that for any p in [0,1] the pure strategy ‘free’ is strictly dominated by
‘freemium’ for the firm.

the ‘Premium’ strategy will be preferred to the ‘freemium’ strategy in the case of:

uf(Premium | p) > uf(freemium | p) which is true only when p>¾

for the firm's belief p to be consistent, it need only be consistent with the prior beliefs
i.e. p= α
the unique pure strategy Perfect bayesian equilibrium is defined as:

firm: freemium if 0 ≥ α < ¾ or Premium if ¾ < α ≤ 

consumer c1: (use, use, fp) 

consumer c2: (Don't use, use, ff) 

beliefs: p= α
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THE GAMETHEORY OF OPEN-SOURCE
SOFTWARE

PAUL REIDY
Senior Sophister

In this paper, Paul Reidy utilises a game theoretical framework to explore the decision
of a firm to make its software open-source and to anticipate how programmers are
likely to respond and which open source projects are most likely to attract contribu-
tions from Programmers. Examining the motivations and decision making processes
of all involved parties, he also emphasises the role of the Government in encouraging
contributions to projects that are beneficial, or provide value, to society.

Introduction
open-source software refers to software where the source code is made publicly available
and modifications of the software are permitted (e.g., mozilla firefox). this contrasts
with proprietary software such as the microsoft office suite where there are restrictions
on how the software may be used and the source code is not made available.

open-source software may be regarded as a public good because it is both non-
rival and non- excludable. however, many open-source projects enjoy frequent contri-
butions such as bug-fixing or patches by a large community of unpaid volunteers across
the globe (lerner, Pathak and tirole, 2006). this suggests that the classic public goods
game is not an adequate description in this case and in this paper we use game theory to
present alternative models of some aspects of open-source software. in the first game we
examine the decision of a private firm to release its software as open-source. in the second
game we consider which open-source projects will attract contributions from program-
mers.

Game 1: Private Firms and Open-Source Software
Game Setup
in this game, a firm has developed new software and is considering whether to release
the source-code publicly as open-source or to keep it private as proprietary software. at
the initial node nature decides whether the firm is greedy or altruistic. only the firm
knows the outcome and then it decides between open-source (os) and Proprietary soft-
ware. if it chooses Proprietary the game ends, while if it chooses os the Programmer 
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decides whether to contribute (c) or Do not contribute (Dnc) to the open-source
code. if the Programmer chooses Dnc the game ends. if the Programmer chooses c the
firm decides again whether to keep the code open-source (os) or to take it back under
its control as Proprietary. the game is represented as a bayesian game in strategic form in
figure 1.

Figure 1: Private Firms and Open-Source Software

if the firm is greedy, it wants to initially release the source code and then, following an
unpaid contribution by the Programmer, make the code proprietary again as it earns
higher profits from the improved code, which it can sell only if its proprietary. it thus
ranks the outcomes as follows:

u(os,  c,  Proprietary)>u(Proprietary)>u(os, c, os)>u(os, Dnc)

where u(x, y, z) denotes the utility derived from the case where the firm chooses action
x at its initial stage, the Programmer choose action y and the firm chooses action z at the
final stage. if y or z are missing the game ends before reaching the relevant stage. 

the altruistic firm does not want to exploit the unpaid contribution of the Pro-
grammer and prefers to keep the code open-source because it cares about societal welfare.
it ranks the outcomes as: 
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u(os,  c,  os)>u(os,  c,  Proprietary)>u(os, Dnc)>u(Proprietary)

similarly, the Programmer is passionate about open-source and his most preferred out-
come is that the company releases the code as open-source initially and does not renege
on this decision later. he strongly dislikes his contributions to be used solely for the firm's
benefit in earning profits. he therefore ranks the outcomes as:

u(os,  c,  os)>u(os,  Dnc)>u(Proprietary)>u(os,  c,  Propri-
etary)

Equilibrium
the unique semi-separating Perfect bayes equilibrium (Pbe) is:

1. firm's strategy: if altruistic choose os at the initial stage and if the Pro-
grammer chooses c choose os. if greedy choose os with probability p at
the initial stage and if the Programmer chooses c choose Proprietary

2. Programmer: choose c with probability k

3. Programmer's beliefs: if the firm chooses os it is altruistic with prob-
ability q= 0.20.8p+0.2. if the firm chooses Proprietary it is greedy with
probability 1. 

these beliefs are derived used bayes’s rule as shown in appendix a.1.

We can show that this is a Pbe by deriving suitable values of p and k and illustrating that
the strategies of both players are sequentially rational. assuming the firm chooses os at
the initial stage, the Programmer will only be willing to randomise between c and Dnc
if:

2= (0.8p0.8p+0.2)(-2)+ (0.20.8p+0.2)(8)

p=0.375

the firm's strategy is sequentially rational because if the firm is altruistic it is optimal to
choose os with probability 1 at its initial stage as the payoff is always higher than choosing
Proprietary regardless of the Programmer's action.  it is optimal for the altruistic firm
to choose os at the final stage. on the other hand, if the firm is greedy it is optimal for
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it to choose Proprietary at the final stage. the greedy firm will be willing to randomise
between os and Proprietary at its initial stage only if:

5⏟Payoff from Proprietary=(k)(8)+ (1-k)(-2)⏟Payoff
from os

k=0.7

appendix a.1 rules out other Pbe.

Analysis of the Game
the setup and assumptions of the game seems quite realistic because when firms release
their code as open-source, volunteer programmers may be wary that the firm is trying to
benefit from their unpaid contributions and will later make its source code private again.
indeed, it does seem puzzling that profit-maximising companies would make their source
code publicly available. however, some companies such as google appear to have genuinely
altruistic intentions when they participate in open-source.

the predictions of the game and the semi-separating Pbe are also quite inter-
esting and realistic because they show that the possibility of a greedy firm means that the
Programmer will fear being exploited and will only contribute to the open-source project
some of the time. this is disappointing for the altruistic firm which genuinely wants to
work with the Programmer to make the open-source software better and will not renege
on its commitment to open-source.

however, suitable policies can help to avoid this undesirable outcome. an altru-
istic firm may try to distinguish itself from the greedy firm by making some costly in-
vestments in open-source prior to the start of the game such as donating large sums of
money to open-source foundations. alternatively, if the government wishes to ensure that
programmers always contribute to open-source projects it could impose fines on greedy
firms that try to choose Proprietary in the final stage. this could reduce the probability
that greedy firms play the game and yield a pooling equilibrium where Programmers al-
ways choose contribute. specifically, as shown in appendix a.2, if the probability of the
firm being altruistic is greater than or equal to 0.4 there will be a pooling Pbe of the
form:

1. firm's strategy: if altruistic, choose os and if the Programmer chooses
c then choose os. if greedy, choose os and if the Programmer chooses

c then choose Proprietary
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2. Programmer's strategy: choose c if given the opportunity

3. Programmer's beliefs: Prior beliefs

a particularly interesting policy solution involves the use of the gnu - general Public
licence (gnu gPl). if the firm releases its code under this licence it guarantees that
any alterations to the code will be made ‘freely available ... to whomever the program is
distributed’ (lerner and tirole, 2005). thus in a game with this licence the greedy firm
could not renege on its decision to make its software open-source and always has to choose
os in the final stage as shown in figure 2.

Figure 2: Game with GNU GPL Licence

the separating Pbe for the game in figure 2 is:

1. firm's strategy: if altruistic, choose os with gnu licence with proba-
bility 1. if greedy, choose Proprietary with probability 1

2. Programmer's strategy: always choose c if given the opportunity

3. Programmer's beliefs: if the firm chooses os with gnu licence, it is 
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altruistic with probability 1. if the firm chooses Proprietary, it is greedy-
with probability 1

if the firm is altruistic, it is optimal to always pick os with the gnu licence because it
gives a higher payoff than Proprietary. if the firm is greedy it is optimal to always pick
Proprietary because it gives a higher payoff than os with gnu licence. the firm’s strat-
egy is thus optimal and Programmer's beliefs are consistent. the Programmer's strategy
is optimal because he will only get to play when the firm is altruistic and always gets a
higher payoff from choosing c in this case. 

this is very interesting because it shows that a simple and plausible alteration to
our original game can yield a separating Pbe where it is optimal for the Programmer to
always contribute.

Game 2: Which Open-Source Projects Attract Contributions?
Game Setup
in this game a founder has an idea for a new open-source project and nature then deter-
mines whether this project will be useful or useless for society. only the founder knows
the outcome of nature's choice and he then tries to get an unpaid volunteer Programmer
to work on his idea. the founder chooses Promote or Do not Promote for the project.
following this choice, the Programmer chooses contribute (c) or Do not contribute
(Dnc).

Figure 3: Which Open-Source Projects Attract Contributions?
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the founder is quite egotistical and he derives a private benefit of r > 0 if the Programmer
contributes to his project, regardless of whether it is useful or useless. this is because he
likes to be popular and to attract attention. if the project is useful then both the Pro-
grammer and the founder get a payoff of v > 0 which is the value created for society. if
the project is useless they both incur a cost of -v which is the opportunity cost of not
being involved in projects which actually created value for society. the game and subse-
quent is based on the ‘Defensive medicine’ in harrington (2009) and is shown in sequential
form in figure 3 above.

Equilibria
for equilibirum 1, a pooling Pbe of this game is:

1. founder's strategy: Promote the project whether it is useful or useless

2. Programmer's strategy: ignore the founder's message and always choose
Dnc

3. Programmer's beliefs: Project is useful with probability 0.25 and useless
with probability 0.75

the Programmer's beliefs are consistent because they are equal to the prior beliefs as the
founder's action is uninformative. the Programmer's strategy is optimal because the ex-
pected payoff for Dnc is greater than that for c:

0⏟Payoff of Dnc>(0.25)(v)+(0.75)(-v)⏟Payoff of c

0> -0.5v       (because v>0)

the founder’s strategy is also optimal because his payoff is 0 whether he chooses Promote
or Do not Promote because the Programmer always chooses Dnc.

for equilibrium 2, a separating Pbe is given by:

1. founder's strategy: Promote the project if it is useful. Do not Promote
if it is useless.

2. Programmer's strategy: contribute if the founder promotes the project.
Do not contribute if the founder does not promote the project
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3. Programmer's beliefs: if the founder promotes the project its useful
with probability. if the founder does not promote the project it is useless
with probability 1

the Programmer's beliefs are consistent because only a useful project is promoted by
the founder and a useless project is never promoted. the Programmer's strategy is opti-
mal because he only contributes when it is useful. the founder's strategy for a useful
project is optimal because if he Promotes he gets a payoff of r + v (as the Programmer
will contribute) which is strictly greater than 0, the payoff from choosing Do not Pro-
mote. if the project is useless, the founder's strategy of choosing Do not Promote is op-
timal as long as:

0⏟Payoff of Do not Promote>r-v⏟Payoff of Promote

v ≥ r

for equilibrium 3, a final semi-separating Pbe is given by:

1. founder's strategy: Promote the project with probability 1 if it is useful.
Promote the project with probability k if it is useless

2. Programmer's strategy: contribute with probability p if the project is
promoted. Do not contribute if the project is not promoted

3. Programmer's beliefs: using bayes’ rule the Prob(useless | Promote)=
β= 0.75k0.25+ .75k  and the Prob(useless Do not Promote)= =1

this equilibrium is not very interesting and will only occur in the special case where r =
v and k = 1/3 as shown in appendix b. in our analysis we will focus on equilibrium 1
and 2.

Analysis of the Game
the assumptions and setup of the game seem reasonably realistic because it is often very
difficult for programmers to predict which open-source projects are actually useful ex-
ante. however, it is probably a bit unrealistic to assume that the founder knows whether
the project is useful if the Programmer does not. it might also seem unrealistic that the
founder could be motivated by egotistical concerns. however, as the open-source advocate
eric raymond (1999) commented ‘the ‘utility function’ [of open-source programmers]
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is not classically economic, but is the intangible of their own ego satisfaction and reputa-
tion.’

the predictions of the game are quite interesting. in equilibrium 1, the founder
always promotes the project and the Programmer always ignores this uninformative mes-
sage and chooses not to contribute. this is undesirable for society because the Programmer
never contributes even though in some cases it is a useful project.

equilibrium 2 is desirable for society because the founder only promotes the
project if it is useful and the Programmer only contributes if it is promoted (and thus
useful). however, we showed above that this equilibrium can only exist if v ≥r. the intu-
ition is that when r = 0 the founder has no ego and has the exact same payoffs as the Pro-
grammer. however, when r > 0 the interests of the two players start to diverge and as r
increases the founder gets relatively more and more concerned about this own interests
and less concerned about, v, the value for society. as long as v ≥r the founder is not ‘too’
ego-driven and still cares about the value created by the open-source project and the sep-
arating Pbe can exist. however, when v<r the ego of the founder is too large and this
separating Pbe cannot exist.

a policy implication of this is that to ensure the desirable separating Pbe exists
the government could try to boost v, the value created for society. if v depends on the
number of users of the software, for example, the government may provide subsidies en-
couraging people to switch to the open-source software. alternatively, the open-source
community itself may discourage ego-driven behaviour to lower the value of r. We could
also extend the game by adding more stages such as a stage where the Programmer can
punish the founder if he promoted a useless project to boost his own ego.
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Appendix A

A.1 Game 1 Beliefs and Ruling Out Other Equilibria

let q equal the Programmer’s belief that the firm is altruistic given that is has chosen
os. then we derive the Programmer’s expected utilities of choosing c and Dnc given
q:

eu_p (c | q)=8(q)+(-2)(1-q)=10q-2

eu_p (Dnc | 1- q)=2

therefore:

if q > 0.4 the Programmer will choose contribute

if q < 0.4 the Programmer will choose Do not contribute

if q = 0.4 the Programmer is indifferent between contribute and Do not contribute

the Programmer will prefer to choose contribute if:

10q-2>2

q>0.4

if the Programmer observes os what should it believe about the type of the firm? using
bayes’ rule:

Prob(greedy | os)=  (Prob(greedy)Prob(os | greedy))/(Prob(greedy)Prob(os
|greedy)+Prob(altruistic)Prob(os | altruistic))    

=  0.8p/(0.8p+0.2)

therefore 1-q=08p/(0.8p+0.2) and q=0.2/(0.8p+0.2)

if the Programmer observes Proprietary what should it believe about the type of firm? 
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using bayes’s rule:

Prob(greedy | Prop)=  (Prob(greedy)Prob(Prop |
greedy))/(Prob(greedy)Prob(Prop greedy)+Prob(altruistic)Prob(Pr

op altruistic) )    

=  0.8(1-p)/(0.8(1-p)+(0.2)(0) )=1

Case 1: q > 0.4

When q > 0.4 we can derive the value of p from:

q>0.4

0.2/(0.2+0.8p)>0.4

0.12>0.32p

p<0.375

since q > 0.4 the Programmer always plays contribute. but if the Programmer always
plays contribute then the greedy firm will to always play os at the initial stage. thus p
= 1 which violates the condition p < 0.375 and this cannot be an equilibrium.

Case 2: q < 0.4

When q < 0.4 then p > 0.375. since q < 0.4 the Programmer always plays Do not con-
tribute. but if the Programmer always plays Do not contribute the greedy firm always
wants to play Proprietary at the initial stage. thus p=0 which violates the condition p >
0.375 and this cannot be an equilibrium either.

Case 3: q=0.4

When q=0.4 then p=0.375. since q=0.4 the Programmer is indifferent between con-
tribute and Do not contribute. if p=0.375 the greedy firm is mixing between Proprietary
and os. the greedy firm will only do this if it is indifferent between which can only be
the case if the Programmer is mixing. if the Programmer chooses contribute with prob-
ability k and Do not contribute with probability 1 – k then the greedy firm will mix if:
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5⏟ _(Payoff from Proprietary)= (k)(8)+(1-k)(-2)
⏟ _(Payoff from os)

k=0.7

A.2 Pooling PBE for Game 1

consider a pooling Pbe for the game in figure 1:

1. firm’s strategy: if altruistic then choose os and if the Programmer
chooses c then choose os. if greedy choose os and if the Programmer
chooses c then choose Proprietary

2. Programmer’s strategy: choose c if given the opportunity

3. Programmer’s beliefs: Prior beliefs

the firm's strategy if it is altruistic is optimal because it always prefers to choose os no
matter what the Programmer does. the firm's strategy if it is greedy is also optimal be-
cause the Programmer always chooses c. the Programmer's beliefs are consistent because
the action of the firm provides no information so prior beliefs are used. letting γ denote
the probability of an altruistic firm, the Programmer’s strategy is only optimal if:

2 ≤(γ)(8)+(1- γ)(-2)

γ ≥0.4

thus we will only have a pooling Pbe where the Programmer always chooses c if the
probability of the firm being altruistic is greater than or equal to 0.4.
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Appendix B

consider the semi-separating equilibrium in game 2:

1. founder’s strategy: Promote the project with probability 1 if it is useful.
Promote the project with probability k if it is useless

2. Programmer’s strategy: contribute with probability p if the project is
promoted. Do not contribute if the project is not promoted

3. Programmer's beliefs: using bayes’ rule the Prob(useless | Promote)=
β=  0.75k/(0.25+0.75k) and the Prob(useless | Do not Promote)= 
=1

if the project is useful the founder's strategy will be optimal as long as:

p(r+v)+(1-p)(0)≥0

p(r+v)≥0

this is true because r > 0 and v > 0. 

if the project is useless the founder’s strategy dictates that he randomises between pro-
moting and not promoting and the founder will only be willing to do this when:

0=(0)(1-p)+(r-v)(p)

0=(r-v)p

this will only hold when r = v. 

if the project is promoted the Programmer will only be happy to randomise between con-
tributing and not contributing when:

0.25/(0.25+0.75k) (v)+  0.75k/(0.25+0.75k) (-v)=0

k=  1/3
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if the project is not promoted then the Programmer will not contribute which is optimal
because:

0 ≥Prob(useful | Do not Promote)(v)+Prob(useless | Do not Pro-
mote)(-v)

0 ≥(0)(v)+(1)(-v)

0 ≥ -v
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