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Dear Reader,
Welcome to the summer edition of the Economic 
Tribune! Seven years ago, two enterprising 
economics undergraduates founded a magazine to 
publish their own take on current economic and 
political issues. In the time since then, the Tribune 
has undergone momentous growth and now boasts 
dozens of correspondents, a dedicated research 
section and an online publication. But throughout 
all of these changes, every successive editorial team 
has striven to rise above the white noise of daily 
news cycles and cut through the sensationalization 
of economics to bring readers the stories not covered 
by the traditional news outlets. We live in an era 
of information overload where a toxic cocktail of 
‘headlinism’ and ‘scare mongering’ can give a view 
that the future’s outlook is bleak at best. However, 
in this edition of the Economic Tribune entitled 
‘Crossroads’ we present the economic, political and 
financial dilemmas we face not as final nails in the 
coffin, but as challenges to be risen to.  

In his article on climate change, Zaar Khan 
discusses the physical, transitional and liability 
risks we face from rising temperatures and their 
relationship to more targeted macroeconomic 
policy. Another issue at the forefront of politics is 
the extent to which immigration affects domestic 
employment, which Khalif Pradansyah investigates 
with a quantitative focus. Expanding on the topic of 
labour economics, Alberto Minghetti delves into the 
complex wage mechanics of Scala Mobile in Italy 
and how its removal affects modern day government 
policy and societal inequality. Breaking the mold of 
traditional market analysis, Oscar Lyle investigates 
hyperinflation in MMO videogames and finds 
some surprising correlations with Venezuela and 
Zimbabwe. 

This edition’s research section boasts another 
strong selection of innovative papers including 
new topics as well as the continuation of previous 
investigations. In his article ‘Hide-and-Seek with 
Development’, Robert Lipinski investigates the 
problems of spotting and measuring the war on 
poverty. Meanwhile, Junzhao Shi continues his 
investigation into the effects of China’s one child 
policy with the fourth article in his comprehensive 
analytical series.

This year’s Explore Econ Conference was a true 
showcase of student talent in the Economics 
Department as over thirty students showcased a 
mix of academic posters, papers and presentations 

to a diverse audience and a panel of judges. With 
a fantastic breadth and depth of topics spanning a 
range of political, financial and economic themes, 
the event superbly demonstrated the quality of 
student-led economic research at UCL. A summary 
of Sam Asher’s winning entry delving into the game 
theory behind rebel armies is a must-read. 

The theme of ‘Crossroads’ is also particularly 
significant to the freshers joining us this September. 
I believe everyone who has gone through their first 
year at UCL would agree that it is as challenging 
as it is rewarding. To help ease the transition, the 
President of the Economist’s Society, Soumya 
Khurana, has written a survival guide with a few tips 
and tricks. Abbott Lawrence said ‘There is a lot of 
knowledge in universities because freshers bring a 
little in and seniors don’t take much away’. Although 
you will soon find that a steady diet of assignments, 
tutorials and exams makes the latter false, I have 
found the former to be undeniably true. We’re 
excited to see what the UCL Class of 2022 brings.  

Best of luck for the next year
Tom Gray
Editor-in-Chief

The Economic Tribune believes the best 
articles are written by people who truly care 
about a topic which is why we give all of our 
correspondents complete autonomy over 
what they write about. We’ll be opening 
up applications for new correspondents in 
freshers week - find more details at the back of 
the magazine. 
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IN THE NEWS

If one were to endeavour to describe, what is happening in 
the world, using but a few keywords, perhaps “Of trade war, 
recession, unrest and climate change” might come to mind. 
But “Of Brexit, democracy and mistrust” would certainly 
also do. We are witnessing tumultuous times – or at least 
that is, what we are led to believe. Notwithstanding all this 
noise, we should always see through the disarray and chaos. 
For there is a humorous side to all this talk of the day.

The absurdity of Trump’s offer to buy Greenland off the 
Danes might not have been left unnoticed by the reader. 
When this was made public, the Danish prime minister 
certainly went ahead to point this out. Trump, apparently 
deeply insulted by her “nasty” (his words) comment, 
responded by cancelling his state visit to Denmark.

On a different occasion, the 75th anniversary of the Warsaw 
uprising, when asked to comment, one quickly became 
aware that Trump did, in fact, not know about any Warsaw 
uprisings. “I have great respect for the people of Poland”, 
he said. Maybe he thought that he had missed some recent 
world news of the Polish rising up against their government?

Meanwhile, in the UK, parliament had found the best 
solution to the issue of Brexit: Going on holiday. Boris 
Johnson, new prime minister and a fan of all things “no deal”, 
wrote a letter asking the EU – in a show of Churchillian 
negotiation skill, one might add – to completely rewrite a 
deal that had taken 3 years to work out in a few weeks. 

Moving quickly, he got on planes to Brussels, and more 
recently, Berlin and Paris. But Europe might have a different 
question for him: Why fly, when you can just sail? At least, 
this is what might have gone through Greta Thunberg’s – 
or rather more precisely, her PR team’s – mind, when she 
commenced her “zero-emission” sailing boat journey to 

New York. Something, as it happens, reporters all around 
the world were keen on reporting. And so as to not miss 
out on the news of humanity’s latest revolution in civil 
transportation, they all got on their – well – planes to be 
there for her departure and arrival.

But despite all the PR stunts, the world is truly facing 
the ever-growing threat that is climate change. With the 
Amazon rainforest ablaze, we conclude the first summer that 
even Europe felt was noticeably hotter, the hottest in history 
yet again. Luckily, political pressure to do something about 
global warming is higher than ever – and Jair Bolsonaro 
thinks, he might have found the culprit. How promising.
 
In other news, the world is feeling increasingly uneasy about 
an inverted yield curve. Inspired by articles proclaiming the 
end is nigh, they say, recession is on the horizon, even though 
an inverted yield curve does not cause one. Dwindling 
consumer confidence, however, might. “Not to worry”, says 
former Fed chairman Bernanke – just as he did in 2006.
 
In the meantime, the US-Chinese trade war is still 
escalating. And this, while China is still struggling to find 
out, how its behaviour towards the Hong Kong protests 
will be remembered by history. Gladly, China has not yet 
used violence to suppress freedom and democracy. Instead, 
it went for a more subtle tactic of blaming four people 
for a decentralised effort planned on social media, where, 
additionally, China created numerous fake accounts to 
undermine the protests from within. But alas, this has not 
been fruitful, as social media, for a while now, has been able 
to detect flagrant bot accounts.
 
Nil admirari!

Nicholas Waltz gives a roundup of this summer’s most prominent news stories ranging from 
Trump’s territorial ambitions to Greta Thunberg’s environmental crusade.
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Orsolya Dobe

Imagine a country where four out of five people who are 
fifty or younger have never experienced living in peace.1 

After the peace-deal in 2016 ended a fifty-two-year conflict 
with the Revolutionary Armed Forces of Colombia (FARC), 
the largest armed group of the country, Colombia continued 
to be a violent place. Many illegal armed groups kept 
operating, and guerrillas and former paramilitaries are still 
controlling entire neighbourhoods. The most visible issue is 
the number of people forced to escape their homes because 
of armed conflict. This figure has now reached 6.5 million, 
making Colombia second only after Syria when looking at 
the number of internally displaced people.2

The recent elections in June 2018 did not resolve the tense 
situation either. After a long and politically polarised 
campaign, conservative politician Iván Duque secured his 
seat as the president of Colombia against the former leftist 
militant, Gustavo Petro. Duque found the peace deal signed 
with FARC unjust and promised to revise it. This only 
aggravated the state of affairs, since there are around 2,800 
dissident FARC fighters resisting the peace agreement. 
They were promised a civilian life by the government, but 
paramilitary groups soon occupied their territories instead, 
leaving the former rebels without healthcare, education 
services, and drinking water.3 Therefore, peace and stability 

1  https://www.unicef.org/media/files/UNICEF_Colombia_Child_Alert_March_2016_
FINAL%282%29.pdfbe a violent place.
2   http://www.internal-displacement.org/countries/colombia
3  https://www.nytimes.com/2018/09/18/world/americas/colombia-farc-peace.html

in Colombia are still very fragile. But how can the country 
escape the constant fear of rebellion? Many believe that the 
key to long-lasting peace is investing in the future of the 
youth. 

The impact of the continuous armed conflicts 
on children

A horrifying number of children have been affected by the 
conflicts. Since 1985, 45 thousand children have been killed, 
eight thousand are registered as disappeared and 2.3 million 
were forced to flee their homes.4

The biggest problem is unarguably the recruitment of child 
soldiers. Several thousands of adolescents joined armed 
groups over the last few years. Many of them were forced to 
join, however, becoming a member can be seen as an option 

4  https://www.unidadvictimas.gov.co/sites/default/files/documentosbiblioteca/12jhuma
nrightspractice-2016-rivas-jhumanhuw003.pdf

Who is going to save the 
children of the Andes?
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to escape poverty, violence at home or potential vengeance. 
More than fifty percent of the major armed groups joined 
under the age of 18. Very often children are forced to 
complete dangerous tasks such as delivering messages, 
making and detecting anti-personnel landmines, or being 
forced to prove their loyalty to the group by committing 
atrocities. Young people who join these groups very early on 
in their lives have a hard time returning to their communities, 
as being a soldier is the only way of life they know.5 When 
the reintegration is unsuccessful, many of them return to 
armed groups.6

Exclusion from education is also a major problem affecting 
the children of Colombia. Currently, 11 percent of school-
aged children does not receive any formal education. 
This issue is particularly serious in conflict-affected areas, 
as many young people are afraid to even go to school. 
Educational institutions are often under threat of armed 
confrontation. Sixty-five schools were damaged or used for 
military purposes and ten teachers were killed in the last 
three years. This resulted in teacher shortages in the most 
affected areas, making it impossible for many children to 
continue their education.7 The decades of extreme violence 
also had an indirect effect on society; if violence continues 
to be a norm in schools, one in five children will to become a 
victim of abuse, open discrimination and bullying.8 

Sexual violence is also a widespread issue in the country, 
especially affecting the lowest income groups, areas ruled 
by gangs, and those still affected by armed conflicts. In 
2017, a shocking eighty-seven percent of all reported cases 
of sexual violence were committed against children under 
the age of 18. According to local NGOs however, only 30 
percent of the cases are reported, as many of the victims 
do not speak out against their for fear of stigmatisation. 
As many as 35,000 children are reported to be involved in 
activities of commercial sexual exploitation. These have a 
long-term effect on children’s physical and mental health 
and carry the danger of child pregnancy, transmitting STIs, 
and undergoing unsafe illegal abortions.9

Lastly, children are also in danger of anti-personnel 
landmines used by non-state armed groups. Around twenty 
children were injured and more than a hundred killed by 
these devices in the last three years.10 This also makes it very 
dangerous for many communities to move around freely and 
limits their access to their workplaces, health centres, and 
schools.

There is room for hope

The situation of children in Colombia is upsetting and 
disheartening, but charities and NGOs are working hard to 
give young people hope of a new life. Organisations such 

5  Beber, Bernd, and Blattman, Christopher. 2013. “The Logic of Child Soldiering and 
Coercion.” International Organization 67(1): 65–104.
6  https://www.childrenchangecolombia.org/en/what-we-do/recruitment-and-
reintegration
7  https://www.unicef.org/media/files/UNICEF_Colombia_Child_Alert_March_2016_
FINAL%282%29.pdfbe a violent place.
8  https://www.childrenchangecolombia.org/en/what-we-do/exclusion-from-education
9 https://www.childrenchangecolombia.org/en/what-we-do/sexual-violence
10 ttp://www.accioncontraminas.gov.co/estadisticas/Paginas/ victimas-minas-
antipersonal.aspx

as UNICEF, Children Change Colombia, and Save the 
Children are working with local bodies to create a safer 
and happier life for the young people of the county. These 
activities include providing a safe space for children trying 
to reintegrate to society, offering psychological support, 
and delivering training about their sexual and reproductive 
rights.11 They also provide technical support for school-based 
peace training and improving the national curriculum.12

It is important for everyone to be aware of the issues 
Colombia is facing today; outside support is crucial. The only 
hope for Colombia to escape the vicious circle of violence is 
to empower children to believe in their future and deliver 
peaceful change for the society from within. 

Additional References

Pic 1 source: https://www.childrenchangecolombia.org/
introduction-to-ccc

Pic 2 source: https://edition.cnn.com/2016/09/10/americas/
farc-colombia-release-child-soldiers/index.html

11 https://www.childrenchangecolombia.org/en/
12 https://www.unicef.org/media/files/UNICEF_Colombia_Child_Alert_March_2016_
FINAL%282%29.pdfbe a violent place.
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Alberto Minghetti

“There is always a temporary trade-off between inflation 
and unemployment; there is no permanent trade-off ” 
Milton Friedman claimed in his 1968 article, “The Role of 
Monetary Policy”; indeed, the following years would go on 
to prove him right, as inflation rose at an ever-increasing 
pace probably due to inconsistencies in the labour market.

Exactly ten years earlier, the New Zealand economist William 
Philips pioneered a relationship between unemployment 
and inflation, by analysing historical data from the UK; his 
main finding was that lower rates of unemployment usually 
coincided with higher inflation. However, the 1970s showed 
that this relationship is not permanently intrinsic to a 
country’s economy but might actually be subject to variations 
if unemployment is kept above or below equilibrium. 

Particularly, disequilibria in the labour market arise when 
the real wage necessary to motivate workers for a given the 
level of unemployment differs from the one firms are willing 
to offer that is consistent with the degree of competition 
they are facing and the resulting profit level. The difference 
between the two is named ‘bargaining gap’ and it is zero at 
equilibrium. 

For instance, unemployment being lower than equilibrium, 
maybe due to a positive shock in aggregate demand, will 
enable workers to bid for higher real wages. Assuming that 
the level of competition did not change, firms have no reasons 

to lower their mark-up on costs and will thus raise prices by 
the same amount. Workers will soon realise that their real 
wage (which takes account of inflation) has not changed; as 
such, they will push for higher money wages consistent with 
increased prices and the low level of unemployment. As long 
as the disequilibrium in the labour market persists, inflation 
will not just be high, but will keep increasing as well, like 
Friedman predicted.

However, the opposite is also true: there exist a rate of 
unemployment at which inflation is stable and non-
accelerating. Furthermore, it should be noticed that in the 
above example we assumed that employees base their wage 
requests on what they expect inflation to be in the next few 
months; usually, this corresponds to past CPI inflation. 

As such, there should not be any objections to wage 
indexation mechanisms, i.e. automatically adjusting nominal 
wages to keep up with inflation; indeed, similar systems have 
existed throughout Europe in the 1960s and 1970s, with the 
Italian one being a particularly interesting example.

Escalating

The so-called ‘Scala Mobile’ (‘escalator’) was introduced in 
1946 following an agreement between the main employer’s 
federation and trade union. Initially, the degree of indexation 
differed across Italy and was also based on the worker’s 
characteristics, such as age, role and education. It was then 
tweaked in 1951, 1957 and again in 1975; in its final form, 

‘Scala mobile’ from an 
undergraduate perspective
Wider than it looks
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the Scala Mobile required all wages be increased every three 
months by a fixed amount in line with CPI inflation. 

A similar mechanism existed in the UK as well, but 
indexation occurred only when inflation hit a set threshold; 
as such, there was no fixed term for updating wages.

Figure 1 - Wage and consumer price inflation

Figure 2 - Real wages, labour productivity and unemployment

As the diagrams above show, the Scala Mobile was indeed 
successful in preventing employees’ purchasing power from 
being eroded by inflation; this held even during the two 
oil shocks of the 1970s. Moreover, up until the late 1980s, 
real wages followed a similar trend to labour productivity; 
this meant that the share of output going to workers was 
somewhat constant.

Nonetheless, a law passed on Valentine’s day 1984 (hence 
‘Saint Valentine’s decree’) by the government led by the 
Socialist Bettino Craxi reduced the degree of indexation by 
15%. A referendum promoted by the Communist Party and 
its allied trade union CGIL to overturn these changes was 
eventually lost by an 8% margin.

Among the critics of the original version was the economist 
Ezio Tarantelli, who argued that wage growth should not 
be linked to past inflation, but rather to target inflation as 
set by the Central Bank. This would have ensued monetary 

stabilisation by making price increases more predictable, 
incentivising investments and growth. Tensions over the 
issue culminated in his murder, cowardly carried out by the 
Red Brigades in 1985, a terrorist organisation active during 
the Years of Lead.

Others argued that the Scala Mobile itself was a source of 
inflation because it ignored changes in output per worker. 
For instance, if inflation is greater than productivity growth, 
then higher wages resulting from indexation will either result 
in firms passing up higher costs to prices or a reduction in 
their profit level; as the second option rarely occurs, wage 
price spirals might then easily ensue. 

Eventually, the Scala Mobile came to be abolished altogether 
in 1992-1993, when trade unions, the employer’s federation 
and the government came together and adopted a Protocol 
that shifted the focus of wage growth to target inflation. 
This testified that Tarantelli’s legacy lived on.

The Protocol required wages to be increased in line with 
expected inflation (which was closely linked to the Central 
Bank’s target); compensation for any potential discrepancies 
between expected and actual inflation would occur every 
two years. As some authors pointed out, this resulted in 
a systematic positive differential between the two (i.e. 
expected inflation turned out to be lower than the actual one 
most of the times) and thus only partial indexation. It might 
also be sensible to conclude that the Protocol contributed to 
stagnating real wages after 1992, as Figure 2 shows.

European Exchange Rate Mechanism

Various factors might explain this radical change in incomes 
policy. Here, we will focus on Italy’s entrance into the 
European Exchange Rate Mechanism (ERM) in 1979.

The ERM was part of the European Monetary System 
(EMS), whose aim was to reduce fluctuations in the 
exchange rate so to achieve monetary stability throughout 
the Economic Community (EC). The common reference 
point was the European Currency Unit (ECU), a weighted 
average of participating currencies which were then semi-
pegged to it. In the case of the British Pound and the Italian 
Lira, the band was set at ±6%.

The German Mark came to have a dominant role in the 
ERM, as it was the heaviest contributor (around a third 
of the ECU value) and the most stable one inflation-wise. 
Therefore, countries with higher inflation, such as Italy or 
France, had to adopt anti-inflationary policies so to stay 
within the agreed bands of the exchange rate.

However, the Bank of Italy did not gain instant credibility 
in its anti-inflationary commitment by simply joining the 
ERM. In a way, the Scala Mobile institutionally enforced 
the identity between expected and past inflation. Therefore, 
in the absence of a negative bargaining gap, inflation will 
unlikely ever decrease; this meant that even if the Central 
Bank had a target for inflation, it would not have played a 
role in wage setting and thus in prices.



THE ECONOMIC TRIBUNE

10

Institutional changes were hence required to curb inflation 
so to remain within the ERM; this happened in various 
steps. First, the Bank of Italy “divorced” from the Ministry 
of Finance in 1981, henceforth not being required to buy 
excess government bonds. Then, changes in the Scala Mobile 
slowed down and dampened the transmission mechanism 
between past inflation and wage increases. Finally, its 
abolition forced wage setters to base their requests on 
expected inflation. 

Figure 3 – Inflation differentials, Italy (b) and France (a) against 
Germany

Figure 4 - Interest-rate differentials, Italy (b) and France (a) against 

Germany 

As shown above, this policy mix eventually resulted in Italy 
converging with Germany in terms of inflation and interest 
rates. However, this result came with a significant social cost.

A faulty escalator

Firstly, the abolition of the Scala Mobile resulted in a rise in 
earnings inequality. This was due to the equalising effect of 
indexation, which increased all wages by the same amount 
in absolute terms. Therefore, wage earners on the lower end 
experienced a greater percentual increase than those at the 
upper end. It is easy to notice in figure 5 how the reversal of 
this levelling trend coincided with the early 90s. Moreover, 
the strict monetary policy required by the ERM might have 
cost Italy around a million jobs, as shown by the spike in 
unemployment.

Figure 5 - The evolution of the 90-10 log centile earnings gap in Italy 

Figure 6 - Unemployment in Europe

Looking back now, one might be left wondering if alternative 
and more balanced policies could have been employed to 
reduce inflation without footing the bill exclusively to 
workers; one might also wonder if joining the ERM (and 
pursuing the policies it required) was a necessary step 
towards achieving the goal of monetary stabilisation. This 
concern is especially relevant, given that other European 
countries managed to bring inflation down to acceptable 
levels even in the absence of such a scheme, with the UK 
being a good example.

References

Barrell, R. (1990, November). Has the EMS changed wage 
and price behaviour in Europe. National Institute Economic 
Review, 64-72.

Dell’Aringa, C. (1974). Scala mobile e salari reali. Rivista 
Internazionale di Scienze Sociali.

Friedman, M. (1968, March). The Role of Monetary Policy. 
The American Economic Review. Retrieved from https://
www.fep.up.pt/docentes/pcosme/CIF_1Ec101_2014/
Freedman1968.pdf

Manacorda, M. (2004, July). Can the Scala Mobile 
Explain the Fall and Rise of Earnings Inequality in Italy? 
A Semiparametric Analysis, 1977–1993. Journal of Labor 
Economics, 22(3), 585-613.

Pastore, F. (2010). Assessing the Impact of Income Policy: 
The Italian Experience. International Journal of Manpower, 
793-817.



ISSUE 20 OCTOBER 2019

11

Oscar Lyle Pérez

What do video games and national economies have in 
common? 

Hyperinflation! 

More specifically, almost all MMO (Massively Multiplayer 
Online games) in-game currencies are prone to suffer 
extreme rates of inflation. And, interestingly enough, 
the fundamental mechanisms underlying MMO in-
game hyperinflation are the same as those at the root of 
hyperinflation in national economies.

So, first of all, what causes hyperinflation in real life? 

Milton Friedman famously said that “inflation is always and 
everywhere a monetary phenomenon […]”, meaning that an 
increase in the money supply (the total amount of money in 
circulation) in the economy will lead to an increase in the 
general price level. This concept was illustrated in the use of 
the Fisher equation:

MV = PQ

Where M is the money supply, V the velocity of circulation 
(the number of times money is involved in transactions in a 
given period of time), P the general price level and Q output 
From this, we can see that inflation (an increase in P) can be 
caused ceteris paribus by increases in M and V, or decreases 
in Q. 

In the Economist (February 12th 2018) “The Roots of 
Hyperinflation”, it is argued that there are common patterns 
in documented cases on hyperinflation. Often, there are 
fiscal problems which the government seeks to remedy 
by printing more money. This was most recently seen in 
Venezuela, where the government decided to print money 
after the damaging fall in oil prices in 2014. Since 25% of 
Venezuela’s GDP is from oil, tax revenues are over-reliant 
on it, a common trend in countries at risk of experiencing 
hyperinflation. Printing money leads to greater levels 
of inflation, which lowers the value of tax receipts. This 
triggers a downward spiral to higher and higher levels of 
hyperinflation.

Though still from a fundamental increase in money supply, 
hyperinflation in MMOs comes about quite differently. 

Let’s play: 
Hyperinflation
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In MMOs, players have to defeat enemies to gain money 
or at least items which can be traded with NPCs (non-
player characters) for gold. This money doesn’t come from 
anywhere: it simply comes into existence when you defeat 
the enemy or sell the item to an NPC. This means that 
across thousands of players, a lot of money is being added 
to the economy. This leads to large increases in the money 
supply. The real-life equivalent would be if each person had a 
money printer in their house, completely independent from 
a centralised institution, like a central bank. In MMOs, this 
increase in the money supply leads to huge levels of inflation 
in “auction-houses”, which are important markets where 
players can sell and buy items.

Interestingly, the Fisher Equation is good at describing 
what happens in MMOs. It explains why inflation occurs, 
but also why inflation rates slow down with the periodic 
introduction of Expansion Packs (new content which the 
developers give to players). This is because Expansion Packs 
add new items, and so can be interpreted as an increase in Q, 
and so prices need not increase as much. This also suggests 
that a decrease in Velocity of Money might reduce inflation. 
This could perhaps be done by the developers putting a 
limit of the number of transactions each player can have in 
Auction Houses each day, or perhaps an Auction House fee.

So how do you go about solving hyperinflation? 

One way to go about this in real life is to adopt an alternative 
currency, so-called “Dollarisation”. Currency Substitution 
is when a country decides to use foreign currency as valid 
currency, and a lot of countries which use this strategy 
decide to use US dollars, because of its stability and wide-
spread credibility; hence the term “Dollarisation”.

A recent case-study for this is Zimbabwe’s hyperinflation 
in 2008. In this particular case, foreign currency shortages 
seem to have been a major factor in causing hyperinflation. 
Zimbabwe had foreign currency shortages because of 
insufficient capital inflows, such as FDI and loans. This 
meant that Zimbabwe had to rely on exports for foreign 
currency inflows, but these were then hampered by the 
excessively high fixed exchange rate. This led to inflation 
because companies had to rely on foreign currency from the 
black market (with a high premium) to import necessary 
raw materials. These high costs were then passed on to 
consumers.

Dollarisation in Zimbabwe from 2000-2008 was not 
prescribed by the central government, but rather was 
adopted by the general populace independently through 
the black market. From the beginning of 2009, the central 
government allowed the legal use of several foreign 
currencies, the US dollar included. Since its introduction as 
a legal tender, inflation has remained below 10%.

In MMOs, a similar tactic has been adopted by the player 
base, with differences. In certain games experiencing 
hyperinflation, the basic currency has been replaced by 
in-game items as a means of exchange. Notable examples 
include the use of “Shards” in the game “Asheron’s Call” and 

“Stones of Jordan” in “Diablo II”. We focus on the latter 
case-study.
In Diablo II, the in-game currency, Gold, became heavily 
inflated. So, like in Zimbabwe, players started independently 
to use a ring called the “Stone of Jordan” (SoJ) as currency. 
These SoJs actually functioned quite well as money. They 
were portable, because they were quite small relative to 
player inventory space, so players could carry many stones 
at any point in time. 

SoJs were classified as “unique” items (they provided a 
significant boost in a character’s skills), and therefore had 
an inherent value. This kept players confident in the stability 
of the currency, and meant they did not have to carry lots of 
Stones to purchase an expensive item.

Initially, there were also just the right amount of stones in 
the economy to keep the value of the currency, because of a 
particular characteristic of the “drop-system”, the system by 
which the game decides what loot an enemy will drop once 
it has been defeated. The algorithm in Diablo II established 
that there was a pre-set order for unique rings to drop, and 
by exploiting this algorithm players could ensure that any 
unique ring drops would be SoJs.

This meant that the Stones of Jordan were plentiful enough 
to use as a wide-spread currency, but not so plentiful that the 
value of each Stone of Jordan would drop.

Unfortunately, this solution to the problem of hyperinflated 
currency was not to last, as players began to “dupe” Stones 
of Jordan: players could duplicate the currency by exploiting 
a bug in the game. This was the video-game equivalent of a 
relatively large proportion of the population counterfeiting 
money, and led to the collapse of SoJs as a feasible currency.

Another way of solving a hyperinflationary problem is to 
introduce a secondary official currency, so that there are two 
different currencies which are used as legal tender. Usually, 
the newly introduced currency is more stable, either by being 
pegged against a stable foreign currency or by being backed 
by the central bank with precious metal. 1920s Soviet Russia 
provides an interesting case-study.

By the early 1920s, Soviet Russia was in a very deep 
crisis. Having undergone a bloody and costly revolution, 
both the industrial and the agricultural sector were much 
weaker than in pre-revolutionary Russia, at 25% and 67% 
of their 1913 output, respectively. Moreover, Government 
expenditure relied heavily on printing money to fill in their 
fiscal gaps. Most importantly, the Rouble was suffering from 
intense inflation. Eventually, the NEP introduced the new, 
secondary “Chervonet” currency. This currency was partially 
backed by precious metals and stable foreign currency by the 
central bank, and so was stable from its introduction. The 
Chervonet was quite successful, and eventually replaced the 
old Rouble currency.

Interestingly, in a 1994 paper, Sturzenegger concluded that 
this introduction of a secondary backed currency actually 
reduces the inflation rate in the original currency. This is 
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because people are willing to reduce how much of their 
wealth they hold in currency when the currency is suffering 
hyperinflation. If the currency is “essential” i.e. the only valid 
means of exchange, then the inflation rate needed to make 
people substitute out of this currency is very high, because the 
marginal utility of money is high. However, if you introduce 
a secondary currency, then the original currency is no longer 
“essential”, because there is a close substitute, and this then 
means that the minimum inflation rate needed to make 
people substitute out of the currency falls. This then reduces 
the money supply in circulation, which has a disinflationary 
effect on prices. This theory held up quite well empirically 
when compared to the Soviet Rouble-Chervonet system.

In most MMOs, there are also two currencies: the in-game 
currency, which is earned by players from defeating enemies, 
and the secondary microtransaction currency, which players 
can acquire by paying real-world money for. Therefore, 
this secondary currency is much more stable. It isn’t likely 
to inflate rapidly, because it is “pegged” to a stable real-life 
currency. 

This stable secondary currency can be used to stop 
hyperinflation in MMOs by linking the in-game currency 
with this secondary currency. If developers allow players to 
buy secondary currency from other players using in-game 
currency, you can tie these two currencies together and 
ensure that the in-game currency cannot lose all of its value. 
After all, if the in-game currency starts to lose its value, then 
people will simply switch to this secondary currency, which 
will have a deflationary effect on the in-game currency. 
This essentially creates a floor for the value of the in-game 
currency.

The similarities between these two cases only go so far, but 
it would be an interesting point of further research to see if 
Sturzenegger’s theory holds up in MMOs.

Despite obvious and significant differences between 
economies of the real world and MMOs, there seems 
to be some common ground between the two in the way 
that hyperinflation can be controlled, if not in the cause of 
hyperinflation (beyond just an increase in the money supply). 
This article is not exhaustive, and because data from MMOs 
are not available to the public, we cannot quantitatively 
test to see if the effects of different policies are similar in 
MMOs and real-life, so that might be a good place to start 
for further research.
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Khalif Pradansyah

UNEMPLOYMENT & IMMIGRATION

Both political and public sentiment that immigrants are 
taking the jobs of local populations have become one of the 
defining characteristics of our current political climate. A 
palpable, and indeed major, consequence has been a global 
backlash against the political establishment. However, is 
this a watertight claim grounded in evidence, or populist 
caricature designed to rile up discontent? 

Labour Market Model & Immigration

The impact of immigration to the labour market is not a new 
phenomenon, and economists have developed a simplified 
model to evaluate its outcomes – first year Economics 
students should be all too familiar with the Wage-Price 
setting model. The model is illustrated in figure 1.

The model comprises two curves, the wage-setting curve 
and the price-setting curve. The former basically shows the 
minimum real wage that the workers are willing to accept to 
produce a given level of output, while the latter shows the 
real wage that firms have to pay so that they can maximise 
profit. In order to make our analysis easier, we assume that 
the only cost to a firm is the labour cost (wages). 

In a nutshell, the story goes this way. Starting from the 
equilibrium level at point A, we can see that there is 
unemployment represented by the distance between point 
A and the labour supply curve before immigration, which 
is denoted by U. When immigrants enter the labour force, 
labour supply expands and it increases unemployment (U 
to U’). However, this is not the only change, we also notice 
that the wage-setting curve shifts downward. Why? Because 
unemployment has risen. With a squeeze in job markets, 
workers are willing to accept lower wages. The labour market 
therefore shifts to point B. 

At point B, firms are not profit maximising. They will 
increase real wages by reducing the price. As the firms’ 
products get cheaper, demand rises and they need to employ 

Are Immigrants Really 
‘Stealing’ Jobs?

Figure 1. Source: The CORE Team. (n.d.). The Economy. Fire and 
Lion.
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more labour. Hence we see a movement to C. At the end, 
the unemployment falls back to U’’, which is similar to U, 
and the immigration doesn’t actually have any effect in the 
unemployment.

Some might find this brief explanation unrealistic, but the 
main take away  is that there is an economic model that 
demonstrates no effect on unemployment as immigration 
increases. This will be the foundation of the argument in 
this article, in which several pieces of research conducted 
in the UK and the US on the impact of immigration on 
unemployment will be presented. 

General View

First of all, let us take a look at the US labour market. 
Guillaume Vandenbroucke and Heting Zhu (2017)1 from 
the Federal Reserve Bank of St. Louis investigated the 
unemployment level in two different periods against the 
share of foreign-born individuals in the population, a proxy 
for immigration. The results are shown in figure 2. 

Figure 2. Source: Federal Reserve Bank of St. Louise

1 Vandenbroucke, G., & Zhu, H. (2017). Mixing the Melting Pot: The Impact of Immigration 
on Labor Markets(Publication). Retrieved 2019, from Federal Reserve Bank of St. Louis 
website: https://www.stlouisfed.org/publications/regional-economist/first_quarter_2017/
mixing-the-melting-pot-the-impact-of-immigration-on-labor-markets

Based on the data obtained from various US states, there 
is no strong correlation between more immigrants and a 
higher unemployment rate. In the period between 2000 
to 2005, Alaska had lower immigration in comparison 
with Washington and Arizona, but as highlighted in the 
graph, there is no clear difference in the unemployment rate 
amongst the three states. In the concluding remarks of this 
research, the correlation between the two parameters is this 
period is less than 0.1%. The same result is also obtained 
when the data is plotted for the 2005 to 2012 period, which 
shows no significant correlation between both variables. 

A similar finding to those in the US also prevails in the UK. 
Research by Christian Dustmann, Francesca Fabbri and 
Ian Preston (2005)2 show that the statistical evidence from 
the data is not significant enough to conclude that higher 
immigration increases unemployment. The result of their 
research is presented in figure 3.

Focusing solely on the unemployment variable, the OLS 
estimator is actually showing a negative relationship 
between the variable and immigrant-native ratio. However, 
after taking into account the effect of omitted variables, 
we can see that the coefficient of unemployment becomes 
positive. This might infer that higher immigrants actually 
increase wages. But, at the 5% significance level, there is not 
enough evidence to reject the hypothesis of the coefficient 
being zero. Hence, we can’t accurately interpret that there 
is a positive correlation between the immigrant-native ratio 
and unemployment.

The two kinds of research above show that there is  no 
significant evidence to conclude that there is a correlation 
between unemployment and immigration in the two 
economies. They might not be able to represent all labour 
markets but there are numerous papers in this field reach 
the same results. Granted, even though this might be true in 
general, the outcome differs once we look more closely into 
the impact to skilled and unskilled groups. 

Education, Immigration & Unemployment

Referring back to the research by Christian Dustmann, 
Francesca Fabbri and Ian Preston (2005) again, it can be 
seen that regressions across different education groups are 
different. The result is shown in figure 4. 

2 Dustmann, C., Fabbri, F., & Preston, I. (2005). The Impact of Immigration on The British 
Labour Market. The Economic Journal. Retrieved 2019.

Figure 3: Source: The Impact of Immigration On The British Labour Market by Christian 
Dustmann, Francesca Fabbri and Ian Preston
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Note: as in figure 3

Figure 4: Source: The Impact of Immigration On The British Labour 
Market by Christian Dustmann, Francesca Fabbri and Ian Preston 

(2005)

In this test, only the IV estimator is used. This allows 
for better conclusions about causality by removing the 
omitted variable bias. Advanced education refers to those 
who obtained A-level or college certificates, Intermediate 
education refers to those who obtain up to O-level certificates 
and Unqualified refers to those who didn’t receive a formal 
education. As can be seen in the table, the unemployment 
coefficient is turning from positive to negative as we move 
to a lower educational group. 

After running hypothesis tests, only the unemployment and 
employment coefficients under the intermediate column are 
significantly different from zero. With both the employment 
and unemployment coefficient in the intermediate education 
group being negative and positive respectively, we can infer 
that statistically, immigrants might indeed cause higher 
unemployment in a pool of less skilled workers. 

However, as mentioned earlier in the article, each labour 
market has different characteristics and this outcome might 
changes when we take a different sample.  For instance, 
research by David Card (1990)1 about immigration during 
the Mariel Boatlift in Miami, in which immigration in the 
area increased by 7%, showed that there is “virtually no 
effect” on unemployment amongst the existing workers. 
In the concluding remark, he mentioned that this might 
happen as the new immigrants get a vacancy that used to be 
filled by the earlier immigrant workers who get a promotion, 
hence no impact on unemployment. 

Concluding Remarks

Overall, despite some different outcomes in different samples, 
the statistical evidence generally shows that the claim that 
higher immigration leads to higher unemployment is not 
accurate. Higher native unemployment might be observed 
in areas where immigrants are the substitute of the native 
workers, but as in the case of Mariel Boatlift case above, this 
is not always true. On top of that, according to the Labour 

1 Card, D. (1990). The Impact of The Mariel Boatlift on The Miami Labour Market. 
Industrial and Labour Relations,43(2), 245-257. Retrieved 2019.

Migration Observatory by the University of Oxford2, it 
might as well be the case that the skills of the immigrants 
are complementary to the existing workforce and that their 
involvement, in fact, raises productivity and earnings.

Still, such evidence should not be a reason for open-
minded policymakers to rest on their laurels. The fact is 
that political sentiment is easily emotional and not always 
rational, with electorates prone to political brinkmanship 
and demagoguery which claims to defend them against a 
common threat and enact policies in their interest, all at 
once. The disapproval of a vocal minority, more of than 
not, drowns out the tacit approval of a silent majority. 
Even if the evidence strongly points towards a generally 
untrue relationship between immigration and employment, 
policymakers must recognize that electorates form their 
dispositions based on lived experiences, not some abstract 
empirical evidence. Therefore, where the need arises, they 
must be quick to respond, with actionable policy, to rising 
labour market tensions.

2 The Migration Observatory at The University of Oxford. (2018). The Labour Market 
Effects of Immigration. Retrieved 2019, from https://migrationobservatory.ox.ac.uk/
resources/briefings/the-labour-market-effects-of-immigration/
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Tom Gray

The European Union is in many ways an organisation 
of paradoxes, simultaneously praised by advocates for 
representing over half a billion people, yet attacked by 
opponents for being elitist and authoritarian. Since 2016, 
Brexiteers have hailed the UK’s leaving of the EU as 
a victory for democracy1, stating that the only way to 
regain sovereignty is to drop out entirely. Often citing the 
EU’s problematic election system and lack of meaningful 
representation2, it is easy for Brexiteers to paint the EU as 
intrinsically defective, however this rhetoric often obscures 
a more important debate about democracy in the modern 
world and how we should think about it. 

At face value, the EU follows an administrative structure 
akin to most democratic Western states3: the ‘lower house’ 
European Parliament is directly elected by every eligible 
European citizen, similar to the UK’s House of Commons, 
while the ‘upper house’ Council of the European Union is 
chosen by the governments of member states, comparable 
to the House of Lords. Critics of the EU often object to 
the fact that the leaders of these institutions are not directly 
elected4, instead being chosen by the elected representatives. 
1 The Express, 2016,  ‘Brexit is a victory for democracy: Leave’s bravery will usher in a 
golden era for us all’
2 EU Observer, 2017, ‘European politics to get more political’
3 Eur-lex, 2009, Consolidated versions of Treaty on European Union and of Treaty on the 
Functioning of the European Union’
4 Sky News, 2007, ‘Greens condemn EU parliament’s ‘travelling circus’

However they fail to acknowledge that this is how 
leadership positions in most European governments are 
chosen including the Prime Minister, Cabinet Secretaries, 
and Central Bank Governors and their equivalents. 

While Euro-enthusiasts may have this evidence to defend 
the organisation, people’s disenfranchisement with the 
EU is very real and if Brexit has shown anything, it is that 
regardless of structure, people’s perception of the state of 
democracy within the EU is just as important as its reality. 
Accordingly, democracy is about a lot more than electoral 
procedure and nominal representation ratios. These are 
merely foundations on which the real values of democracy 
rest: the responsiveness of politicians and their accountability 
to their citizens5.

The ramifications of a lack of these values are easily observed 
in practice. The EU is often seen as a vehicle for Germany 
to act as the diplomatic and economic hegemon of Europe6  
and as a result, more Eurosceptic countries with relatively 
less influence in policy decisions have troublingly low voter 
turnout in the elections for their national EU representatives7. 
In the 2014 election, UK turnout was 35.6% (7.02% lower 
than the EU-wide average of 42.62%), while voters in other 
countries such as Slovakia and Hungary mustered even less 
enthusiasm with turnouts below 20%. 
5 COE, 2018, ‘Debate: Democracy and the People’
6 White Rose, 2018, Germany and The European Union
7 Politico, 2018, Voter turnout in the European elections

Does the EU Have A 
Democratic Deficit?
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These shockingly low figures link back directly to a feeling 
by voters of a lack of responsiveness from their politicians; 
the democratic infrastructure may be there for them to elect 
their representatives, assuming that those representatives 
vote in line with their preferences, but those preferences are 
unlikely to result in subsequent policy as there are simply 
too many differing viewpoints. 

This problem, of voter disenfranchisement through 
individual preferences not being fulfilled arises in every 
democratic system and is responsible for low voter turnout 
in domestic elections1, however at a trans-continental level 
it becomes almost unmanageable. It has been said that the 
only thing that every European country has in common is 
that they are all completely different2. While possibly true 
about language, ethnicity, and culture, it is certainly true 
about trans-continental policy. Certain uncontroversial 
pieces of legislation such as tighter anti-trafficking laws 
pass through the Parliament and Council with relative ease, 
however hot-button topics such as climate change policy 
become inevitably stuck in a quagmire of disagreement. 
When countries such as Sweden push for higher carbon 
taxes to reduce CO2 emissions across the EU, while 
Poland’s energy grid is over 90% reliant on fossil fuels, it 
is hard to see how consensus on such issues can possibly be 
reached. The economic, political, and cultural differences of 
countries across the EU are simply too large for consensus 
to be reached on critical issues, effectively crippling policy 
creation in a political setup where most bills can only be 
passed by unanimous vote. 

This raises another systematic issue with the EU’s 
democratic process, which concerns the allocation of seats 
within the European Parliament for smaller member states, 
as well as their disproportionate share of power. Borne from 
a mandate of equal inclusivity in key decision making, the 
process whereby most decisions only pass by unanimous vote 
effectively gives every member state a veto. While this may 
have been a natural mechanism from the EU’s conception 
by its six founding members, since the organisation has 
grown to include relatively small countries like Malta, the 
distribution of power has proportionally shifted3. While the 
EU leadership, including Donald Tusk, asserts that the one-
state-one-veto policy gives all EU members an equal voice 
in parliament4, more cynically it was simply a condition put 
in place to encourage countries to join the EU during the 
large membership expansions of the 1980s and early 2000s5. 
While the veto system does undoubtedly protect smaller 
states, by distributing veto power according to national 
borders rather than population, it is effectively giving certain 
voters a greater proportion of power per capita. This issue 
is further exacerbated by another European Parliament 
policy, of guaranteeing a minimum of six representatives 
per country regardless of population. By disproportionately 
representing certain groups within the EU, the Parliament is 
intrinsically undermining its own democracy by artificially 

1 LSE, 2019, Why the European Parliament’s campaign to increase voter turnout could 
do more harm than good
2 SEO, 2011, Where To Look For Cultural Differences In Europe
3 Bloomberg, 2018, ‘Why the EU Is Furious With Malta’
4 Montesquieu Institute, 2017, ‘Informal meeting of EU heads of state or government, 
Valletta’
5 The Independent, 2018, Maltese MEPs reject proposal to end member states’ veto over 
EU tax legislation

giving some voters a louder voice than others6. 

The debate over the state of democracy within the European 
Union is by no means a recent one. In 1996 Tony Judt, a 
political commentator and historian, published an essay 
predicting that in the coming years, the EU would become 
less and less democratic to the point where the ‘myth 
of Europe’  would become an impediment to solving 
the problems that the EU set out to solve7. Many of his 
predictions about the problems that would develop in 
Europe have become chillingly visible. 

Judt’s main concern related to the persistent undercurrent 
of nationalism which has ebbed and flowed in Europe ever 
since the First World War. Worrying about the backlash that 
would arise from nationalist groups in response to the growth 
of an organisation moving towards a federal pan-European 
state, he predicted the rise of UKIP, France’s Front National, 
the Swedish Democrats, and other populist parties a decade 
before their brand of politics became mainstream. He also 
chastised the EU’s architects and leaders for systematically 
failing to acknowledge destructive elements of policies like 
freedom of movement and deepening globalisation, which 
would create groups of what he called ‘winners’ and ‘losers’8. 

Recent elections in the UK and France have become 
dominated by the parties’ EU stances, with domestic issues 
such as healthcare, education, and social welfare instead 
taking a back seat. In this way, a bizarre situation is emerging 
where Eurosceptic citizens who have become disillusioned 
with the EU, in many cases citing its undemocratic nature, 
are voting for political parties purely based on their stance 
against deeper integration into the organisation or an 
outright exit9, regardless of the parties’ other, often far-right, 
policies. This mechanism is disrupting domestic democratic 
processes in which voters feel they have to prioritise their 
views on the European issue over domestic ones10. 

While the European Union may be structured in a way 
comparable to most European governments with all of 
the classic mechanics of democracy, its one size fits all 
approach to decision-making has created a system where 
voters feel their democracy is being overridden by a remote, 
unresponsive entity. Coupled with an arrangement in 
which some voters hold more political powers than others, 
democracy in the EU seems to be on a downward trajectory, 
in a spiral of disenfranchisement that threatens to break 
apart the feelings of pan-European goodwill created by the 
organisation since its creation. 

6 Science Direct, 2007, The power distribution in decision making among EU member 
states
7 Samuel Moyn, 2015, ‘Tony Judt’s ‘When the Facts Change’
8 Tony Judt, 1997, ‘When the Facts Change’
9 Opinium, 2015, ‘How voters have switched since 2015’
10 The Guardian, 2019, ‘Voters less likely to back Labour with ‘stop Brexit’ policy, leaked 
poll suggests’
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Nicholas Waltz

“[T]o enable a simple global currency and financial 
infrastructure that empowers billions of people” reads Libra’s 
mission statement. And while, as far as mission statements 
are concerned, Facebook’s latest attempt at overturning the 
global financial order certainly appears based in a grandiose 
vision, recent pushback by regulators, most notably from 
the EU and US, has made evident deeply rooted concerns 
Facebook has yet to overcome if it seeks to go ahead with 
getting Libra up and running next year.

Facebook’s approach with Libra, even though marking a 
change from its previous motto to “move fast and break 
things”, has hitherto appeared rather naïve in nature. 
Officially announced in June, Libra, a new so-called stable 
coin, was unveiled to regulators and consumers alike in a 
white paper full of flashy blockchain, crypto and let’s-save-
the-world terminology, boasting of its high-profile backers 
from NGOs to consumer service providers like Uber (see 
list on other side). 

Facebook dabbles in Finance

Libra’s backers
(note the absence of big tech and banks)

NGOs 
Creative Destruction Lab, Kiva, Mercy Corps, Women’s 
World Banking
Tech and consumer
Booking Holdings, eBay, Facebook, Farfetch, Lyft, 
Mercado Pago, Spotify, Uber
Payment
Mastercard, PayPal, PayU, Stripe, Visa
Telecommunication
Iliad, Vodafone
Blockchain
Anchorage, Bison Trails, Coinbase, Xapo Holdings
Venture Capital
Andreessen Horowitz, Breakthrough Initiatives, Ribbit 
Capital, Thrive Capital, Union Square Ventures
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Notwithstanding the blatant marketing, the white paper 
attempts to put forth a polished concept in an effort to 
alleviate concerns. Facebook makes it known that with Libra 
it is pursuing a vision of further connecting the world – from 
helping the unbanked to providing everyone with cost free 
international transactions. 

At the same time Facebook seems to have become aware of 
its past of mishandling data. In Libra’s governance, it is to 
play only a minor role, as a member of the so-called Libra 
Consortium, the future controlling body for Libra. Other 
members will include the aforementioned backers and any 
party paying a one off $10m joining fee, which will be used 
for establishing Libra. The Consortium is to be based in 
Geneva and will essentially serve as Libra’s central bank. 
However, the white paper only sees it as a transitional body 
to satisfy regulators. The end goal is for Libra to become 
decentralized on par with Bitcoin – that is, without Bitcoin’s 
problems. Facebook does not intend to create a new Bitcoin, 
and emphatically so. To avoid volatility and valuation issues, 
Libra will be pegged to a basket of currencies and acquired 
with real currency, which will form the “Libra Reserve” 
backing every Libra the Consortium issues.

But as to how a transition to complete decentralization will 
be taking place, the white paper remains inconclusive.

The Libra wallet, Libra’s payment service and bank account 
equivalent, which will be integrated into apps and widgets, 
will also be run by an independent company, Calibra. Calibra 
is to only share data with Facebook if the user consents. Of 
course, this entails that if users want to access full Libra 
functionality, they will have to give Facebook access to 
their spending and banking information, making Calibra’s 
independence seem more like alibi than good intention on 
Facebook’s part.

Along with the white paper, Facebook served a few lines of 
open source code, that, as it quickly turned out, do not work 
as they lack most of the functionality described in the white 
paper, which leads to the conclusion that this iteration of 
Libra is more of a scapegoat to test the waters.

All this did little to impress regulators. US congress quickly 
asked for Libra to be halted, which Libra’s co-founder David 
Marcus politely declined only to receive further critique and 
a unanimous vow by G7 leaders to not leave his project 
unregulated. 

The main points of critique concern privacy and Libra 
encouraging money laundering, crime and tax evasion, but 
placing the Libra Consortium in Geneva, outside the US’s 
and EU’s realm of control certainly also contributed to the 
dismay.

Facebook quickly moved to do away with the doubts. 
Criminal activity, they say, will be monitored and prevented 
by Calibra, but when Libra transitions to become completely 
decentralized, Calibra will only be one of many wallet 
providers. Furthermore, they remark, the Consortium had 

invoked the Swiss Financial Market Supervisory Authority 
(FINMA)

to tackle the money laundering issue. The FINMA quickly 
declared this was news to them as there had been no 
outreach on the part of the Libra Association. Lastly, privacy 
is to be protected by the blockchain, but whether Libra uses 
actual blockchain technology is questionable. As the FT’s 
Alphaville, who have been critical about Libra from the 
beginning in their “Breaking the Zuck Buck” series, put it: 
“most of the features that make a blockchain a blockchain 
don’t seem to be there”.

Add to that the potentially destabilizing effect Libra could 
have. If each of Facebook’s 2.4bn users were to convert a part 
of their money held in bank deposits to Libra, bank balance 
sheets would shrink significantly. This would additionally 
make the Libra Reserve one of the largest if not the largest 
reserve in the world, giving the Consortium a position of 
power that lawmakers are keen on preventing.

So far, Libra has only demonstrated that Libra is not ready 
for the world. Of course, this gives rise to the question, 
whether the world is ready for a “Libra”. Maybe. But do we 
really want it to be Facebook’s Libra?
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Zaar Khan

The issue of climate change is one which affects everybody, 
and its potential global implications are numerous. In 
recent years, more effort has been put into trying to assess 
the impact on the economy as recent work by the Bank of 
England (Batten, 2018)1 has shown. Here, I will break down 
the risks into three main types, “physical”, “transition” and 
“liability” (Carney, 2015)2. 

Understanding the different risks

Physical risks are typically those that occur from hazardous 
climate events and trends. These may include more frequent 
and severe natural disasters as well as general increases in 
temperatures and their effects on productivity. 

Transition risks on the other hand are those more associated 
with the transition towards a low carbon economy. The 
concern here is that the transition and the pace of the 
transition may lead to considerable disruption in the wider 
economy as resources are not allocated correctly. There is a 
potential trade off between GDP growth and private sector 
investment in low carbon technologies as demonstrated 
below by the Kaya identity: 

This identity says that carbon emissions can be expressed 
in terms of four factors: human population, GDP growth 
(per capita), energy intensity (per unit of GDP), and carbon 
intensity (per unit of energy consumed), thus implying 
a trade-off between GDP and attempts to reduce carbon 
emissions (Kaya, 1999)3.  

Essentially, if policy were to change abruptly towards a more 

1 Batten, S. (2018). Climate Change and the Macro-Economy: A Critical Review. SSRN 
Electronic Journal. doi: 10.2139/ssrn.3104554
2 Bank of England. (2015). Breaking the Tragedy of the Horizon – climate change and 
financial stability. Retrieved from https://www.bankofengland.co.uk/-/media/boe/files/
speech/2015/breaking-the-tragedy-of-the-horizon-climate-change-and-financial stability.
pdf?la=en&hash=7C67E785651862457D99511147C7424FF5EA0C1A
3 Kaya, Y. (1999). Environment, energy and economy (pp. p26-27). Delhi: Bookwell.

low carbon environment, this could be a shock towards 
companies with exposure to carbon intensive procedures, 
potentially triggering a fall in asset prices (Batten et al 2016).
 
Liability risks are more an issue for financial stability (as 
they pose risks for the insurance sector), therefore I will 
only discuss them here briefly. These arise in instances 
where a party has suffered losses related to climate change 
and are seeking to recover losses from those who it deems 
responsible. This is a particularly difficult issue and risk to 
deal with as not everyone is affected equally, making the 
assignment of liability difficult. These asymmetries bring 
about issues when considering policy as well. A country 
such as Bangladesh is amongst the biggest losers when it 
comes to the consequences of climate change; however 
they contribute a mere 0.35% of global emissions ( Johsnon, 
2017)4.  Therefore, there is a clear mismatch in terms of how 
much countries pollute relative to the climate consequences 
they face. When determining policy, this may mean that 
some countries have less incentives to reduce emissions as 
they do not feel the full consequences of their actions. 

Temperature and economic growth

Perhaps the most well-established link is between GDP 
growth and economic performance. There have been 
numerous studies in the literature going back to 1750 which 
show that countries with hotter climates tend to have lower 
GDP per capita (Montesquieu, 1750)5. 

A simple regression (Figure 1) of mean annual temperature 
against log GDP per capita shows a statistically significant 
effect of a 7% decline in GDP per capita for every 1% rise in 
average temperature across countries. 

It must be noted that this does not control for other factors, 
however numerous studies have controlled for these and 
have consistently found significant effects. For example, 

4 Johsnon, A. (2017). Bangladesh’s Climate Change Challenge - The National Bureau 
of Asian Research (NBR). Retrieved from https://www.nbr.org/publication/bangladeshs-
climate-change-challenge/
5 Montesquieu, C. (1750). The spirit of laws (1st ed., pp. p246-261). Paris.

What are the macroeconomic 
implications of climate change?
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Fig 1. (Indicators; p-value=0.00)1

Mendelsohn and Neumann (1999)2 show that, as a general 
rule, the closer a country is to the equator, the higher its 
damage from global warming

Taking a closer look at physical risks

Physical risks are likely to affect the economy through 
a number of pathways, primarily through their effects on 
capital. Perhaps the most obvious is natural capital, which is 
defined by economists as “the multiple and various services 
of nature which humans benefit”; examples include natural 
resources and environmental amenities (Neumayer, 2007)3. 
As temperatures rise globally, some areas may become 
too hot or dry for farming, thus damaging agricultural 
productivity. Increased frequency of extreme climate events 
may also harm the environment, further eroding human 
capital (Neuymayer 1999)4. 

Next, we have physical capital, which refers to machinery, 
buildings and other equipment used in the production 
process. Here, many studies have discussed the need for 
further investment in “adaptation capital”. 

Essentially, more money will need to be invested in equipment 
which is robust to the effects of a warming climate. This 
may include simple things such as air conditioning and 
insulation, to more complicated investment into farming 
technologies and processes which are better adapted to 
our changing climate. Fankhauster et al (1999)5 have also 
noted that a constantly changing climate will require more 
frequent changes to the capital stock, meaning it will be less 
efficient in its use. 

Lastly, it is worth discussing human capital, which can be 
defined as the economic value of a worker’s skill set - for 
example their experiences and abilities. There have been 
numerous experiments done in recent times focusing 
particularly on the link between rising temperatures and 
workers productivity and cognitive ability. A survey piece by 

1 Feenstra, Robert C., Robert Inklaar and Marcel P. Timmer (2015), “The Next Generation 
of the Penn World Table” American Economic Review, 105(10), 3150-3182, available for 
download atwww.ggdc.net/pwt 
2 Mendelsohn, R., & Neumann, J. (1999). Impact of Climate Change on the United States 
Economy (pp. p327-328). Cambridge, GBR: Cambridge University Press.
3 Neumayer, E. (2007). A missed opportunity: The Stern Review on climate change fails 
to tackle the issue of non-substitutable loss of natural capital. Global Environmental 
Change, 17(3-4), 297-301. doi: 10.1016/j.gloenvcha.2007.04.001
4 Neumayer, E. (1999). Global warming: discounting is not the issue, but substitutability 
is. Energy Policy, 27(1), 33-43. doi: 10.1016/s0301-4215(98)00063-9
5 Fankhauser, S. (2009). The costs of adaptation. Wiley Interdisciplinary Reviews: Climate 
Change, 1(1), 23-30. doi: 10.1002/wcc.14

Del et al (2014)6 concludes that each degree over 25 °C is 
associated with a productivity loss in various cognitive tasks 
of about 2%. Industries with a high exposure to outdoor 
temperature are also particularly susceptible (Graff et al, 
2014)7 at temperatures over 38 degrees, where labour supply 
may potentially drop by up to 1 hour a day. 

Impacts of transition risks

Transition risks also have many channels of transmission, 
however, since they are harder to quantify. I will discuss 
them in a broader sense. 

Generally, to reduce emissions, there needs to be more 
investment in energy efficient and carbon efficient 
production methods, which will require technological 
innovation on the supply side (Sinn, 2008).8 On the demand 
side, there needs to be a shift away from the consumption 
and production of high carbon products. The problem with 
these policies however is that, in the short term at least, many 
believe that there is a trade off between economic growth 
and investment in carbon-reducing technology (Batten, 
2018). This is because money spent on abatement (reducing 
emissions) technology is money which could have been 
spent elsewhere to improve company profitability perhaps. 

Given that these risks are in the future, the current literature 
can only run models to simulate what may happen without 
being able to test their findings empirically. Having said this, 
the literature is generally in agreement that carbon abatement 
policies could lead to an increase in unemployment (Babikar 
& Ekhaus, 2007)9 and potentially have an impact on GDP 
(Château et al, 2013)10. As noted by Fankhauser (2009) and 
many others, beyond the short term it is hard to estimate 
whether industries and economies will be able to better adapt 
to these changes. Therefore, in terms of the macroeconomic 
impact, it could go either way. 

Conclusion - looking ahead

The risks associated with climate change are numerous and 
here I have attempted to discuss some of the most notable 
implications for the global economy.  Physical risks pose 
many threats to the capital stock of a nation; meanwhile 
transitional risks threaten employment and investment. 
Liability risks may also present challenges in policymaking 
due to the mismatch between pollution and climate change 
consequences. 

Given the forward-looking nature of this issue, we can only 
say what might happen – but only if we are acutely aware 
of the perils of climate change, can we truly plan ahead and 
enact appropriate policy.  

6 Dell, M., Jones, B., & Olken, B. (2014). What Do We Learn from the Weather? The New 
Climate-Economy Literature†. Journal Of Economic Literature, 52(3), 740-798. doi: 
10.1257/jel.52.3.740
7 Graff Zivin, J., & Neidell, M. (2014). Temperature and the Allocation of Time: Implications 
for Climate Change. Journal Of Labor Economics, 32(1), 1-26. doi: 10.1086/671766
8 Sinn, H. (2008). Public policies against global warming: a supply side approach. 
International Tax And Public Finance, 15(4), 360-394. doi: 10.1007/s10797-008-9082-z
9 Babiker, M., & Eckaus, R. (2007). Unemployment effects of climate policy. Environmental 
Science & Policy, 10(7-8), 600-609. doi: 10.1016/j.envsci.2007.05.002
10 Chateau, J., & Saint-Martin, A. (2011). Economic and employment impacts of climate 
change mitigation policies in OECD: A general-equilibrium perspective. International 
Economics, 135-136, 79-103. doi: 10.1016/j.inteco.2013.08.001
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Dear Fresher Economists,

A very warm welcome to UCL! I am Soumya Khurana and I am the President of the Economist’s 
Society – The Official Economics Department Society at UCL. You are about to initiate a very 
important phase of your life – one that is important and exciting, and I feel happy to share with 
you my first year’s experience and a little advice on how to make the most of it. 
 
As I try to summarise my first year in a single paragraph, I imagine a big cart of pursuits and 
realisations, of ups and downs, and of fun and difficult times juxtaposed against my comparatively 
small stature. I flew from India to the UK for the first time a year ago to study Economics at 
UCL – which now has become my happy place! I started uni as an introverted and unaware 
student with little exposure and clarity. In the beginning, as I tried to find my interests, I found 
myself managing time, while handling stress and competitiveness. Over the year, I learnt to 
focus on the good things; get inspired by the remarkable people around me and strive for the 
things that matter. We’re all here to learn and evolve, and I found myself learning more and 
more from the people around me, while also making the most of the opportunities UCL has to 
offer – I attended a lot of talks, skills labs and even Library skills sessions.  I learnt to channel 
apprehensions and scepticism into hope and inquisitiveness. 
 
When you are at an important crossroad, and don’t know what lies ahead or how you are going 
to adjust to a new environment and maybe a new country, it helps to know that everyone else 
is in the same boat and you are cushioned! Be it your professors, your tutors or your classmates, 
everyone wants to see you do well. Come with an open mind, explore and find out what matters 
to you. Feel free to ask for help when you need it, and just aim to have the best time! Some of 
you might find yourself lost or indecisive, and this is when you need to remember that all of you 
are unique and talented – that is what brought you to UCL. It’s important and okay to take time 
to regroup and refocus when you feel overwhelmed rather than going ahead with predefined 
choices and routes. Don’t forget to enjoy every bit of this experience! 
 
It’s a journey, make it memorable! Have fun, and have faith that good things are coming your 
way. 
 
Wishing you all the very best 
Soumya Khurana 
President 
The Economist’s Society 

University College London

A letter to First-Year Economists



CORRESPONDENTS
Are you;

• Passionate about communicating complex issues to a general audience?
• Ready to develop & grow your skills in writing and research?

The Economic Tribune is looking for writers to cover a diverse range of topics, across the economics, politics, and finance 
spaces – and for those willing to undertake independent research. Journalistic experience is not necessary; only a drive to read, 
write, and engage.

At the Tribune, we are dedicated to producing content that is exciting, informative, and inspiring for the student community. To 

that end, we are opening for applications to strengthen our hardworking & diverse team.

Do you see economics in the real world, and want to explore, understand, and share that with 
others?

As a Tribune correspondent, you will be contributing to our prominent student-led magazine. This means working with a team 
of writers and editors to brainstorm ideas, nail down a topic, and then deeply research and author an article for each edition. Our 
team of experienced editors will ensure you achieve your best potential, and develop your skills as a writer and communicator.

Are you fascinated by the economist’s toolkit, and ready to apply it yourself?

As a Tribune Researcher, we will guide you in the research process – from generating ideas and formalising research questions 
to identifying relevant literature and selecting appropriate applied methods. You will have the opportunity to contact experts and 
get detailed feedback on your ideas. Many of our researchers submit their work to the ExploreEcon undergraduate research 
conference.

We value diversity in viewpoints, interests, and backgrounds. You will write on topics as broad as;

• Microfinance evaluations in developing countries
• Institution building and colonial legacies in South Sudan
• Crowdfunding’s competition with venture capital
• Structural versus reduced-form estimation in econometrics

Or any subject that motivates you.

We are proud to be one of the most important student-led parts of the UCL Economics community, representing hundreds of 
students that are passionate about economics, politics and research, and look forward to hearing from anyone interested.

To consider your application, we will need a CV, a cover letter expressing our interest in writing as a 
correspondent or researcher (300 words max), and an example of your previous writing (any article, 
blog, paper etc. written on any subject) – emailed to tom.gray.18@ucl.ac.uk

JOIN OUR TEAM

DESIGN TEAM

We are also hiring 3 print & media team managers. If you want to learn how to design, edit and publish the print edition 
of a magazine as well as manage the outreach of the Economic Tribune, this is a fantastic opportunity. Applications are 
welcome from anyone with an eye for design; no experience required as we’ll train you how to use the software.

To apply, please email annie.mao.17@ucl.ac.uk with a short paragraph expressing your interest and any 
relevant portfolio material (if applicable).
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UCL once again hosted the Explore Econ Conference to great success 
with over thirty students presenting their own innovative economics 
research. With a range of fascinating topics covering everything from 

moral hazards in the NHS to trade wars, the judges were hard pressed to 
choose a winner. 

The esteemed judging panel comprising representatives from HSBC, 
the Bank of England, the Foreign and Commonwealth Office and the 

Economist Intelligence Unit unanimously agreed that Sam Asher’s paper 
investigating rebel armies deserved first place followed by fantastic 

submissions by Om Kanabar and Tao Chen. 

Success was also enjoyed by Fangning Hu and Yao Tong who won first 
place in the economics poster competition with their investigation into 

‘The effects of US-China Trade War on Income’. 

Read a summary of Sam Asher’s winning essay and an overview of 
research at UCL by Tao Chen. The full papers can be found on the 

Explore Econ 2019 website. 

EXPLORE 
ECON
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 “We were all seen as guerrillas… My 
brother disappeared in 1982, one of 
hundreds who disappeared in 1982 and 
1983 - every day there were two or three 
bodies at the intersection. After all these 
years of war, the dead weigh heavily.”

Interview with a young woman, Elizabeth Jean Wood 

20031

Sam Asher

Civil wars are economically devastating, persistent, 
contagious, and cause unspeakable human suffering. 
Understanding them is central to the study of international 
economic development.2 At the heart of civil wars, however, 
is one of the best-known puzzles of the social sciences – that 
of collective action. 

1 Wood, E. (2003, March). Insurgent Collective Action and Civil War in El Salvador. 
Cambridge University Press.
2 Blattman, C. and E. Miguel (2010, March). Civil War. Journal of Economic Literature

The puzzle is twofold. Firstly, a recruitment problem: given 
the mortal risks involved, why do people affiliate with 
insurgencies? Secondly, a free-rider problem: once affiliated, 
why do people willingly contribute to the rebel cause? 

Of course, economists have built theories of rebel 
recruitment. A prevailing paradigm emerged in the 1990s 
and early 2000s, attempting to micro-found rebellion. 
These papers emphasise the ability of the rebel group to 
provide selective material incentives to members.3 A parallel 
approach constructs sequential games in which players form 
coalitions to compete for a private good, and then members 
of the winning coalition compete for a share of the prize. 
These frame the ability to extract rents after a successful 
insurgency as the driving motivation4. 

These explanations, while important, do not form the whole 
picture. Be it political scientists studying conflict in Sierra 

3 For an early example, see: Grossman, H. I. (1991). A General Equilibrium Model of 
Insurrections. The American Economic Review
4 For review see: Ray, D. and R. Vohra (2015). Coalition Formation. In Handbook of Game 
Theory with Economic Applications. For explicit application to conflict, see: Garfinkel, M. 
R. and S. Skaperdas (2007). Economics of Conflict: An Overview. In Handbook of Defense 
Economics

Social identity and collective action in 
rebel armies
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Leone5, Kurdistan6, or Vietnam7; sociologists studying 
military cohesion8; psychologists studying collective 
participation9; or, indeed, economists studying political 
violence in Israel10 – time and time again one can find 
examples of material motivations side-lined by some kind 
of social effects.  

Economists are not blind to the importance of social 
interactions in collective action. In particular, Elinor Ostrom 
won a Nobel for decades of research suggesting that humans 
have evolved to quickly pick up social norms such as trust 
and reciprocity to overcome collective action problems.11 
But these ideas of externally enforced social norms – with 
processes of sanction and accountability – find trouble in 
explaining collective action in wars. 

A more recent strand of literature draws from enormously 
influential studies in experimental psychology by Henri 
Tajfel.12 George Akerlof and Rachel Kranton were the first 
to pull Tajfel’s insights into economics – modifying utility 
functions to account for individuals seeking to satisfy an 
image of themselves constructed from social interactions.13 
Akerlof and Kranton later extend this idea to the context of 
organisations14, and Shayo generalises to multiple facets of 
identity15. My work applies this framework to the context of 
rebel recruitment. 

The fundamental idea is that all individuals can be described 
by a vector of qualities,

Social groups are defined by the “typical” attributes of their 
members, qJ. For simplicity, we can take this as mean of each 
characteristic across group members: 

Actions which take an agent’s personal characteristics 
further from their social group’s cause them to experience 
a disutility. We can consider each vector as a point, and 
take a simple distance diJ between them, weighting each 
characteristic for salience: 

In my paper, I apply this utility modification to a game in 
which players form an army to change some policy rule. 
Crucially, if the rebel army wins, all players will benefit from 

5 Humphreys, M. and J. M. Weinstein (2008). Who Fights? The Determinants of 
Participation in Civil War. American Journal of Political Science
6 Tezcür, G. M. (2016). Ordinary People, Extraordinary Risks: Participation in an Ethnic 
Rebellion. American Political Science Review
7 Scott, J. C. (1977, July). The Moral Economy of the Peasant: Rebellion and Subsistence 
in Southeast Asia. Yale University Press
8 Kenny, P. D. (2008). Discipline, Identity, and Cohesion in Armed Organisations. 
Unpublished.
9 van Zomeren, M., T. Postmes, and R. Spears (2008, July). Toward an integrative social 
identity model of collective action: a quantitative research synthesis of three socio-
psychological perspectives. Psychological Bulletin
10 Krueger, A. B. and J. Malečková (2003, December). Education, Poverty and Terrorism: 
Is There a Causal Connection? Journal of Economic Perspectives
11 See, for example: Ostrom, E. (2000). Collective Action and the Evolution of Social 
Norms. The Journal of Economic Perspectives
12 Tajfel, H. and J. Turner (1979). An integrative theory of intergroup conflict. In W. G. 
Austin and S. Worchel (Eds.), The social psychology of intergroup relations
13 Akerlof, G. A. and R. E. Kranton (2000, August). Economics and Identity. The Quarterly 
Journal of Economics
14 Akerlof, G. A. and R. E. Kranton (2005, March). Identity and the Economics of 
Organizations. Journal of Economic Perspectives
15 Shayo, M. (2009, May). A Model of Social Identity with an Application to Political 
Economy: Nation, Class, and Redistribution. American Political Science Review

this policy change regardless of participation. Players take 
turns deciding whether or not to join the group, and each 
time someone joins everyone decides on a level of effort 
to exert. The typical group characteristics, qJ

h, and quality 
weights, wh, evolve over time. 

My paper demonstrates that under these16 conditions – with 
no material benefit whatsoever for joining the rebel army, 
and no externally enforced cost – every single member of 
the social group will join and exert maximum effort, even as 
group sizes approach infinity1718. I conclude by suggesting 
improvements for a more complete and compelling model.  

This approach could be extended to examine the interplay 
between identity and dominant explanations of collective 
participation in civil wars. Self-enforced societal norms 
should be a complementary theory, not substitute, to 
externally enforced social norms and selective incentives. 
Although this model is limited in some respects, it should 
provide a useful jumping-off point for future research on 
rebel recruitment.

16 As well as a few technical assumptions, and the intuitive assumptions that there is a 
benefit to war, and that social identity is salient.
17 I replicate the finding of Esteban and Ray (2001) that even without social identity, 
total group effort increases in group size even as individual contributions decrease. 
Regardless of whether that is a satisfactory solution to the free-rider problem in itself, the 
recruitment problem remains.
18 Esteban, J. and D. Ray (2001). Collective Action and the Group Size Paradox. The 
American Political Science Review
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My paper discusses the implications of data protection laws 
such as General Data Protection Regulation (GDPR) on 
the market with data-driven industries. The idea stems from 
the growing focus on personal data and its rising corporate/
political ramifications in the era of ‘big data’. For example, 
the use of personal data can help target electorates to 
provide election campaigns with unfair advantages. How 
society should react to this manipulative aspect of mass-
processed personal data has been hotly debated in many 
fields of social sciences. As an economics student, the first 
thing that came to mind was price discrimination and 
market welfare. We often learn that the ‘willingness to 
pay’ is information private to the consumer (even though 
sometimes it’s partially disclosed to the seller, which allows 
some degree of price discrimination). However, in the 
digital age, the full disclosure of this information is possible 
without consumers’ consent or notice. In combination 
with a fully separate purchasing environment, this allows 
first-degree price discrimination, which has been thought 
to be only theoretical in economic literature. Responsive 
regulations such as GDPR allows the consumer to opt out 
of a personalisation scheme. In other words, consumers 
can formally reject price discrimination driven by their 
data. This is unprecedented and ought to have profound 
implications on the market and industries, which is why it 
piques my interest. Many meaningful questions could be 
asked ranging from social equity to market efficiency. My 
motivation was to investigate whether regulations can be 
effective in redistributing social welfare to consumers from 

an economic perspective. My approach was to construct an 
analytical model and see what it predicts. I read numerous 
papers on the subject and reviewed models that discuss 
price discrimination under competition, a lot of which 
was recommended by Professor Cripps and Dr Roketski. 
Based on the existing models, I constructed a model that 
fits the context and concluded that the regulation may not 
necessarily shift the economic surplus towards consumers’ 
side and it may reduce the total welfare.

Doing research at UCL is a very enjoyable experience. It is 
asking difficult questions that truly matter to society and 
trying to answer them with the knowledge and skills gained 
from the academic curriculum. The department constantly 
encourages undergraduate student to conduct independent 
research. Many research skills can be gained through the 
Skills Lab, while Explore Econ is a unique platform for 
undergraduates to truly get a taste for academia, which is 
not always the case elsewhere. The staff in the department 
are also helpful in guiding clueless junior researchers like me 
when I started the project. The most difficult thing when 
starting research is to find a valid question that is doable, 
meaningful and can form a coherent story. Luckily, we are 
almost never short of fresh ideas and inspirations from the 
course modules. With assistance from the department, 
it’s possible to present a high quality research piece in the 
conference, a very good start if you’re thinking about being 
a researcher. In short, doing research is hard work, but the 
department has created a good environment so that people 
don’t feel too lost and the results can be very rewarding.

First degree price discrimination 
and quality customisation under 
Data Protection Regulation: A spatial 
competition model
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Robert Lipiński

Introduction

Development hides. It hides behind doom-and-gloom 
news, behind the outdated GDP base years, behind wrong 
methodologies. It also hides literally in areas too remote to 
reach, from the rainforests of the DRC to swathes of Sahara 
Desert. At the same time it is overstated by politicians 
afraid of admitting defeat. Yet the researchers constantly try 
to uncover what is really happening with development in 
countries, whose official data cannot be trusted.  

How inaccessible Africa is?

Even with the most competent bureaucracy, statistical 
offices and methodologies development is hard to measure. 
Many settlements are simply difficult to reach by the data 
collectors. This problem is acute in Africa.

First of all, many, inhabited, areas are located in rainforest, 
mountains or desert. Reaching those areas to conduct 
a census or population survey is challenging and costly. 
The situation is made no easier by the poor infrastructure 
conditions in many countries. Small percentage of African 
roads is paved (see Figure 1.), which means that many of 
them turn into swamps during the rainy season. Only one-
third of rural population lives less than 2km away from all-
season road.1 The World Bank forecasts that in the future 

1 World Bank „Enhancing the Climate Resilience of Africa’s Infrastructure: The Roads and 
Bridges Sector” [website] Retrieved from: http://www.worldbank.org/en/topic/transport/
publication/enhancing-the-climate-resilience-of-africas-infrastructure-the-roads-and-
bridges-sector [Access on 28/02/2019]

the issue will worsen due to climate change.2 The situation is 
gradually improved, often thanks to a considerable foreign 
assistance. The most conspicuous in recent years has been 
Chinese presence. They funded dozens of megaprojects 
across the continent, including railroads (e.g. Mombasa-
Nairobi in Kenya or Abuja-Kaduna in Nigeria)3 highways 
(e.g. in Senegal)4 and harbours (e.g. in Djibouti) around 
the continent, with total construction investment totalling 
£56bn in 20145. 

Finally, some areas are simply not controlled by the 
government, which makes them difficult and dangerous 
to survey. Eastern DRC and most of the Central African 
Republic, Somalia and Libya will be unable to provide 
reliable data for years to come.

So if we cannot reach some areas, can we know how are 
they developing? This is only a further complication of 
the already serious problems with data quality, measuring 
informal sector and politicization of statistics. However 
researchers have several creative methods to go around these 
issues….

Go into the light

Imagine you could assess development by looking into 
every single house. Too far-fetched? What about every 
single street? Google Street View allows this, but you have 
definitely seen that some areas are inaccessible for the orange 
Google man.6 Let’s take it one step back – what if we could 
see all economic activity from the top? A map showing not 
only physical features, but also a living economy. This we can 
(almost) do. 

Night light satellite images allow researchers to see patterns 
of economic activity and use this information in multiple 
settings. Miguel Román and his team at NASA have worked 
on algorithms to clean night lights data from multiple 
disturbances, including natural reflections and scattering, 
clouds, moonlight, snow glow and many others.7 Once 
finished, their work could potentially allow us to detect 
light even from a single fishing boat at sea. These data have 
already been used in multiple settings, for example in Puerto 
Rico, to identify the areas most affected by the Hurricane 
2 Ibid.
3 Tubei, George (25/08/2018) “10 massive projects the Chinese are funding in Africa - 
including railways and a brand-new city” Business Insider South Africa. Retrieved from: 
https://www.businessinsider.co.za/here-are-150-million-rand-projects-in-africa-funded-by-
china-2018-9 [Access on 28/02/2019]
4 Tiezzi, Shannon (31/07/2018) “China’s Belt and Road Makes Inroads in Africa” The 
Diplomat Retrieved from: https://thediplomat.com/2018/07/chinas-belt-and-road-makes-
inroads-in-africa/ [Access on 28/02/2019]
5 Poplak, Richard (22/12/2016) “The New Scramble for Africa: How China became the 
partner of Choice” The Guardian Retrieved from: https://www.theguardian.com/global-
development-professionals-network/2016/dec/22/the-new-scramble-for-africa-how-
china-became-the-partner-of-choice [Access on 28/02/2019]
6 In Africa, around seven countries are well covered by  the Google Street View – 
Botswana, Eswatini, Ghana, Kenya, Lesotho, Senegal, South Africa, and to a lesser extent 
Uganda and several large cities across the continent.
7 NASA (12/05/2017) “New Night Lights Maps Open Up Possible Real-Time Applications” 
Retrieved from: https://www.nasa.gov/feature/goddard/2017/new-night-lights-maps-
open-up-possible-real-time-applications [Access on 28/02/2019]

Hide-and-Seek with Development
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Maria in 2017, as shown in Figure 2. We can also observe 
striking differences between countries, the most pronounced 
of which, is that between North and South Korea (Figure 
3). It this instance we expect to see it, given what we know 
about the two countries. However night lights are often 
available when other data is scarce or missing.

Henderson, Storeygard and Weil (2012) show that GDP 
growth rates for 30 countries with lowest-quality national 
accounts data change considerably when national accounts 
estimates are combined with night lights data (Figure 4)1. 
They also note that night lights, although closely related to 
electricity consumption, are far more available, especially for 
countries for which traditional national statistical reports are 
lacking, like Somalia or Syria. Using night lights to measure 
economic activity gives us access to reliable information from 
remote regions, areas affected by natural disasters and places 
ravaged by disease or war. It enables us to compare apples 
to apples, whereas standard GDP estimates from different 
developing countries compare apples to oranges, when they 
are based on vastly different methodologies, as is often the 
case. Finally the night light data is a highly disaggregate 
measure and can give us glimpse into development on both 
subnational and supranational level, in contrast to aggregate 
national indicators. 

This method is thus highly promising, despite the costs that 
are involved in taking the satellite pictures and processing 
them to get the final result. Improvements in satellite 
imagery also raise concerns about right to privacy. However 
with the right financing and legal checks, night lights can 
illuminate much more that our homes. 

Call me?

At first it seems peculiar that in countries for which we 
cannot get a reliable GDP estimate, there would be a 
developed mobile network. An yet the number of mobile 
subscriptions per 100 people reach very high levels in many 
African countries (see Figure 5).

1 Henderson, Vernon J.; Storeygard, Adam and Weil, David N. (2012) “Measuring 
Economic Growth from Outer Space” American Economic Review 102(2), pp. 994-1028.

Right, but what is it good for? First of all data on mobile 
phone usage are gathered by automated systems, which 
limits the need to reach people physically to collect 
information. It can also be gathered more frequently and at 
more disaggregated level. Before being made available to the 
researchers the data is anonymized, but information on call 
time, duration and locations of both caller and recipient’s cell 
towers is kept.2 The cell phone usage patterns have been used 
to study population mobility, improve urban transportation 
systems, analyse disease outbreaks, social interactions and 
also the economic activity3.

Analysing the frequency and duration of mobile phone calls 
in Cote d’Ivoire researchers have shown that they provide 
good proxy for Multidimensional Poverty Index (MDI)4. 
Frias-Martinez and Virsesa (2012) show, that data on cell 
phone usage well predict census variables, like the socio-
economic status, percentage of population with primary 
education and percentage of population with all basic goods 
at home in a local area5.  

A model predicting economic activity from cell phone 
data first needs to be tested against the well-established 
“traditional” estimates. However, once validated, such 
model can fill the gaps in data left by infrequent censuses 
and surveys. Thanks to machine learning we can “train” 
the model on a census sample, so that is can automatically 
predict the relevant economic variables based on cell phone 
data supplied6.

Conclusion

If we are in a global war against poverty, hunger and 
underdevelopment, then our scouts have often done a terrible 
job. We do not know precisely where underdevelopment is, 
2 United Nations Global Pulse (October 2013) Mobile Phone Network Data for 
Development
3 1) Ibid. 2) Talbot, David (30/04/2013) “African Bus Routes Redrawn Using Cell-
Phone Data” MIT Technology Review Retrieved from: https://www.technologyreview.
com/s/514211/african-bus-routes-redrawn-using-cell-phone-data/ [Access on 
28/02/2019]
4 Smith, Christopher; Mashhadi, Afra and Capra, Licia (2013) “Ubiquitous Sensing for 
Mapping Poverty in Developing Countries” Proceedings of the Third Conference on the 
Analysis of Mobile Phone Datasets
5 Frias-Martinez V. and Virsesa J. (2012) On the relationship between socio-
economic factors and cell phone usage, International Conference on Information and 
Communication Technologies and Development.
6 Smith, Christopher, ibid.
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whether it is retreating or progressing, and what exactly 
would defeat it. We lack intel. And as in any war, the 
technology can give us advantage we need. We can now 
use satellites and cell phones to spy on underdevelopment, 
observe its moves, almost in real time. Technology will not 
win this war, but will at least help us understand what enemy 
we are facing. Then we can finish him.
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Edwin Mu

This is the final part of my research. In this article, I will 
present and discuss my results, as well as suggest further 
developments.

Results

As discussed in the last article, I will use 2010, 2011 and 
2012 as the post-treatment period individually, given the 
ambiguity regarding when exactly the prohibition of the 
possession of fictional child pornography (FCP) started 
to have an impact on the incidence of child sexual abuse 
(CSA). 

Basic difference-in-differences (DiD) analyses yield 
conflicting results: 

If our common trend assumption holds, then the difference 
in differences should be zero in the absence of the treatment. 
Even if our treatment has a sustained impact on CSA 
incidence, it is absurd to observe a difference in differences 
that has different signs when we use different years as our 
post-treatment period. Although we cannot totally rule 
out the possibility that the impact of the prohibition may 
vary over time, I believe that the most likely reason for this 
absurdity is the failure of our common trend assumption.

When we use OLS regression to estimate the difference in 
differences, it is possible to test whether the common trend 
assumption holds by pretending that a pre-treatment period 
is a post-treatment period (Angrist and Pischke, 2009: 237). 
Recall that our model is 

Suppose now we use 2007 as the pre-treatment period and 
2008 as the post-treatment year. Since no treatment actually 
occurred in 2008, our DiD estimator  should be zero if the 
common trend assumption holds. In other words, the 
anticipatory effect should be zero. Using 2008 and 2009 as 
our hypothetical post-treatment periods, Stata produces the 
following results, with standard errors reported in 
parentheses:

The p-values of  when using 2008 and 2009 as the post-
treatment period are 0.812 and 0.842 respectively. Ostensibly, 
it seems that since there is no statistically significant 
anticipatory effect, we may reasonably say that the common 
trend assumption should hold. However, notice that the 
standard errors are very large, probably due to our very small 
sample size: we only have 10 regions and two periods in our 
sample. 

Indeed, when we use 2009 as the pre-treatment year and 
2010, 2011 and 2012 as the post-treatment year, the reported 

 similarly has very large standard errors and p-values:

Will adding more control covariates help reduce the standard 
errors? Unfortunately, p-value doesn’t change much after 
controlling for the unemployment rate and the proportion 
of children living in the region, probably due to the small 
sample size. Therefore, it seems that we cannot draw useful 
conclusions from these estimations.

Discussion 

As mentioned above, a significant shortcoming of my research 
is the small sample size, which results in very large standard 
errors and restrains the number of control covariates that I 
can add into my model. For instance, Paxson and Waldfogel 
(2002) controls for mother’s education and whether a child 
lives in an urban area. Controlling for these may improve the 
precision of the estimates and remove potential non-parallel 
group-specific trends among regions. 

Does criminalising the possession of 
indecent images of children reduce
child sexual abuse? Part 3
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However, to obtain a larger sample size certainly requires 
more effort. For instance, the US may be an ideal control 
group for this research: it shares a similar culture with 
England, Wales and Northern Ireland and migration 
between the US and the UK is not very easy. But, in the 
US, there are different criminal laws regarding child sexual 
abuse and child pornography in different states, and it takes 
considerably more time to check whether there have been 
changes in relevant laws (Al-Alosi, 2018: 29). 

Moreover, convictions of CSA may be a better measure of 
the incidence of CSA compared to police-reported data, 
since courts would identify whether a reported CSA indeed 
occurred. If the introduction of a prohibition on possession 
of FCP is caused by increasing public concern over CSA, 
there might be more false reports of CSA to police alongside 
the introduction, but false convictions are much less likely 
to happen. Unfortunately, it is harder to obtain data on the 
number of convictions. Likewise, using estimates of CSA 
that have actually occurred instead of administrative data 
may better measure the incidence of CSA, since whether 
a CSA is reported may be affected by the level of public 
concerns. But such estimates are not readily available.

After all of this, it remains unclear whether the prohibition 
of the possession of FCP reduces the incidence of CSA. But 
I believe that this is a meaningful question that waits to be 
answered by econometric research.
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Sean Tu

Explaining some measurement issues of income inequality 
in this research, the methodology associated with 
counterfactual scenario B and results of all scenarios are the 
purposes of this article. 

Methodology

1. Income inequality measures

GBS, rather than GCTR which is mentioned in my previous 
article will be used to calculate the Gini coefficient (hereafter, 
G) since GBS is an improved version of  GCTR. There is a 
mistake in the derivation of GCTR which was pointed out by 
Berebbi and Silber. Moreover, a limitation in GCTR exists as 

the condition is uncommon.

2. Generalised Entropy measures1

Generalised entropy measures (GE) including the Theil 
indexes and the mean log deviation measure overcome 
several disadvantages of G. In this research, GE class 
of measures are considered since by opting for different 
values of the parameter , the sensitivity of the measure to 
changes in different parts of the distribution can be adjusted 
which allows the provision of well-rounded analysis. The 
family of GE is useful, especially when it is argued that 
G attaches more weight to the changes in the middle of 
the distribution2. If  takes a lower value such as 0, GE is 
affected by altering the lower tail of the income distribution, 
vice versa. Typical values of  are 0, 1 and 2. 

GE(1) is Theil’s T index:

1 (Siteresources.worldbank.org, 2005)
2 Some scholars oppose the claim. A salient example is (Gastwirth, 2016). 

GE(0) is Theil’s L or the mean log deviation measure:

Notice that negative income exists in the dataset which 
violates the condition of income taking non-negative 
values while calculating GE. Thus, all negative numbers 
will be converted to zero. Please forgive me for such a naive 
approach as I cannot find an adjusted GE for negative 
incomes in the literature. Fortunately, the validity of GE is 
not severely violated as only 0.48% of the observations are 
negative.

Observations will be zero only if the after-transfer figure 
is smaller than zero, instead of turning the before-transfer 
figure into 0 and adding the transfer income. This move 
prevents the overestimation of the households’ income. 
Please refer to the example shown in table 1 (sample data).

3

I sincerely apologise for the amendments which lead to 
inconsistency between this issue and the prior one. I did not 
discover the abovementioned matters until my working on 
this article.

3. Counterfactual Scenario B

Just a recap, counterfactual scenario B aims to research 
on the effects of UBI on the income distribution if total 
transfers, not actual transfers are used to fund a UBI scheme. 
It is difficult to estimate the total administrative cost which 
is a large contributor to the differences between total and 
actual transfers in China’s welfare system due to limited 
data. However, two approaches are still feasible. 1, analysing 
the effects on income inequality if administrative costs of 
rural and urban Dibao are utilised in UBI is possible as data 
for these categories, and only these categories is available. 2, 
Spoiler alert, G increases if UBI replaces the welfare system. 

3 hhcode stands for Household code which uniquely identifies the household.

A Comparative Analysis between the 
Effects of Universal Basic Income 
and the Welfare System on Income 
Inequality in China Part 2
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Thus, answering how much additional money is needed to 
fund a UBI which leads to a G same as China’s social welfare 
programs is valuable as it helps in evaluating whether the 
excessive administrative costs will be able to cover that 
extra spending, hence trying to gain a full picture of UBI 
on income inequality.  Since this is just an introduction, the 
reasoning here is not clear. Please refer to later analysis in 
the Results section for more details and come back to point 
2.

Results

Counterfactual Scenario A

Referring to the Lorenz curves which I have presented 
before:

Figure 1: Lorenz curves depicting the comparison between 

counterfactual scenarios A and C

As defined before, 2013 means the “Status Quo” or the 
income distribution under China’s welfare system at that 
time, although it refers to statistics from 2013 which is 
not present at all. Counterfactual Scenario A simulates the 
situation of households receiving UBI funded by actual 
transfers while Counterfactual Scenario C depicts the 
situation of households receiving neither UBI, nor actual 
transfers, which means no government transfers.

As what I have predicted in the article before, G increases if 
China substitutes UBI for her welfare system which implies 
that in terms of G, China is probably not interested in 
disrupting the “Status Quo” as income inequality is worsened 
by 1.54%. However, proposing a UBI is at least better than 
doing nothing which is denoted as “Null” in table 2. It 
yields a result which is very close to the “Status Quo”. This 
indirectly reflects the extent of leakage of welfare benefits 
in the “Status Quo” as if China did a better job in targeting, 
the difference in G between UBI and “Status Quo” should 
be larger. In addition, the math symbol between the extent 
of income inequality and G is ≈ but not = so looking at other 
measures of income inequality is necessary, especially when 
the change in G is marginal. 

Theil’s L is more sensitive to changes in income of poor 
households than G, referring to the Methodology section. 
It is evident that Theil’s L is reduced by 3.29% if the “Status 
Quo” is superseded by UBI, referring to table 2. Thus, if 
solely considering Theil’s L, China should switch to UBI. If 
we take =1, 2 which makes GE more sensitive to changes 
in income of the rich, similar to the results in G, income 
inequality is increased by 0.85% and 0.95% respectively.  

As a result, imposing a UBI benefits the poor more than 
the middle income group and the rich in terms of income 
inequality as Theil’s L which puts more weight on the 
former group decreases while G and GE(1) or GE(2) which 
care more about the middle and the latter group respectively 
increase. This argument was actually mentioned very briefly 
in the previous issue while describing figure 2 by saying 
that “income inequality within the poorest (around) 25% or 
precisely b%” decreases. 

Figure 2:  Income share of bottom 10%, mid 80% and top 10% in 

different scenarios

Figure 3:  Income share of bottom 20%, mid 60% and top 20% in 

different scenarios

Going further into details, according to figure 2 and 3, it 
is evident that the poor (the poorest 10% and the poorest 
20% shown in figure 2 and 3 respectively) gains a larger 
percentage share of income if a UBI scheme is introduced 
which is also true for the top 10% or top20% wealthiest 
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households. Thus, only the middle-income group suffers 
as they receive less income share. This argument is further 
supported by figure 4, which illustrates the fact that share 
of income of the bottom 50% households shrinks while 
introducing a UBI.

Figure 4:  Income share of bottom 50%, mid 40% and top 10% in 

different scenarios 

We end the discussion of scenario A here and conclusions 
will be drawn in a later stage. Let us now simulate the effect 
of a larger UBI on G, which will be helpful when we proceed 
to Counterfactual Scenario B. 

The analysis above are based on the fact that the total 
cost of UBI is around 151582875 Yuan which is Ynt in 
the Methodology section in my previous article. Therefore, 
approximately 8790.5 Yuan offered to each household since 
there are 17244 observations in the survey. What will happen 
to G if that amount is increased? In figure 5, I attempt to 
provide an answer.

Figure 5:  The effect of a larger UBI on G

The meaning of additional amounts of UBI on the x-axis 
is adding 10x Yuan to the original amount of 8790.5 Yuan 
prepared for each household. For instance, 1 Yuan on the 
x-axis means that each household receives 10 Yuan in 
addition to 8790.5 Yuan, which equals to 8800.5 Yuan. 495 
means 13740.5 Yuan in total. Figure 5 is a bar chart which 
depicts G under any given additional 10x Yuan for UBI. It 
is crystal clear that if more funds are pumped into a UBI 
scheme, G will decrease further. Moreover, the function of 
polynomial trend line Py = 0.00000001x2 - 0.00007742x + 
0.43033046 indicates that the result is in a slightly concave 

manner which implies that size of the decrement in G will 
decrease insignificantly so the additional amounts devoted 
to UBI are increasingly inefficient in reducing inequality. 
According to the linear function Ly, increasing another 10 
Yuan (x=1) barely has an effect on G. If we take the natural 
log of G and do a regression between lnG and x, the slope 
coefficient is -0.0001729 which says increasing x by one unit 
or adding 10 Yuan approximately induces a negative 0.017% 
change in G.

 
Figure 6: “reg lnG x” in Stata

Counterfactual Scenario B

Since only data related to total and actual transfers of Dibao 
is accessible, we will first analyse that and see if the process 
reveals some interesting results.

According to the National Bureau of Statistics, only around 
5.48% of the population (not households) is China applied 
for Dibao. In the survey, 3.90% of the observations (again, 
individuals not households) are Dibao beneficiaries. 3.90% 
is fairly close to 5.48% which renders the sample being 
representative to a large degree.

Information on number of individuals or households who 
receives Dibao, average amount received by each individual 
or household and figures of total and actual transfers could 
all be found on the official website of the Ministry of Civil 
affairs. After calculation, every household will receive 35.61 
Yuan, or at least 35.5 (x in figure 5=3.55) Yuan as it is not 
possible to issue 0.61 Yuan, on the assumption that the 
amount of actual transfer is 95% of that of the total transfer 
of UBI which is explored in the Methodology section in 
the previous article. Referring to figure 5, even taking into 
account the fact that the administrative cost of UBI or the 
discrepancy between total and actual transfer is smaller than 
those of China’s welfare system, UBI seems not to surpass 
the threshold which corresponds to x≈85.

The above statement is not true as we only considered 
Dibao and neglected all other social assistances or welfare 
programs. Moreover, the difference between total and actual 
transfers is about 13-14% of total transfers, which may not 
be true even if it originates from official statistics since some 
scholars approximates that the gap is at least 80% of total 
transfers. The main challenge now is, how do we estimate 
the “total” total transfers and the total actual transfers in 
China and see if considering all welfare categories, UBI will 
surpass the threshold. 

In the next issue I will answer this question, wrap up my 
analysis of counterfactual scenario B, conclude my research 
and discuss about the limitations of the study. 
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Chandler Shi

Brief Recap

Followed up from previous editions, we took a slight detour 
from the topic of the effect of the One-Child policy on the 
wealth distribution in China to a more theoretical analysis of 
the sole effect of the policy on wealth distributions, without 
referring specifically to the empirical data in China. 

The flow of our methodology is as follows. We construct a 
randomly generated population, which is separated into two 
identical distributions of wealth, with each one representing 
the wealth distribution of a gender. The initial matching 
process is conducted through randomly selecting a male 
and a female from each of the distribution, pairing them up 
and producing a second-generation inherited wealth using 
the combined wealth of the paired couple. The process is 
then repeated several times to create a second generation 
wealth distribution. The model is then introduced with a 
preference factor where we classify people into different 
social strata according to their wealth level and programme 
the probability of marrying a person from another social 
class to be lower than the probability of selecting a potential 
spouse from the same social class. Further, by relaxing the 
assumption that all of the first generation assigned wealth is 
passed down to the second, we allow the first generations to 
consume part of their assigned wealth, taking into account 
of the consumption and savings pattern across different 
wealth levels.

The Model

Matching with Population Proportions

In order to observe the process from a macro level, we 
first create a pool of randomly generated data where one 
could select and build population distributions from. For 
the purpose of emulating the general distributional shape 
of the true population, the pool of numbers are generated 
from a normal distribution with mean 50,000 and standard 
deviation 3,890,630, where the negative values are then 
filtered out to produce a fairly right-skewed distribution 
of data (Figure 1). These data are the potential values that 
one may about to use to construct a formulated population 
distribution of wealth. Assuming that males and females 
have identical wealth distribution, by constructing either 
one of the distribution can reflect the overall population 
distribution, we fix the population with half male and half 
female, each comprising 10,000 individuals. As a result, one 
could randomly select 10,000 values from the generated 

pooled data and allow each of them to be defined as the 
assigned wealth level of each individual in our population of 
20,000 individuals. The generated male wealth distribution 
is shown in Figure 2. As female has the same distribution 
of wealth, one could generate the overall population wealth 
distribution by joining the male and female distribution 
together (Figure 3). Once the population distribution 
is fixed, we will only conduct the matching and wealth 
precipitation process with this particular population. 

We start the matching process by randomly selecting a male 
and a female from the designated distribution, producing 
a second generation wealth level by adding up the wealth 
of the selected male and female. We repeat the matching 
process for 10,000 times to give a potential second generation 
wealth distribution. As there might be selection repetitions 
and coincidental selection bias for each generated wealth 
distribution, we run the whole trial for 1,000 times and plot 
all the potential distributions on the same graph (Figure 
4). Each colour represents a trial of matching process, 
illustrating an array of distributions. Appealing to the Law 
of Large Numbers, we intend to estimate the expected 
second-generation wealth distribution by taking the mean 
PDF of all the generated distributions at every given wealth 
level throughout the spectrum, producing an expected 
distribution for the second-generation (Figure 5). This is 
similar as taking expectations on all the matching trials 
with each having equal probability of occurrence, reducing 
the coincidental matching bias. Having established the 
estimated expected second-generation wealth distribution 
under the One-Child policy, it is possible to conduct the 
same process with families being allowed to have two or 
three children and thereby to compare wealth distributions. 
For the sake of simplicity, it is assumed that the inheritable 
wealth is divided equally between the second generations 
in every family. Applying the same method as we did for 
the one-child case to estimate the expected distribution, we 
plot all the expected second-generation wealth distribution 
to make comparisons (Figure 6).

It can be observed that under the One-Child policy, the 
second generation wealth distribution is more spread-out 
than the first generation. This forms a great contrast to the 
distributions under 2 and 3 children, where equally dividing 
wealth acts as a wealth equalising mechanism, producing 
a more centred wealth distribution, with more people 
classified as being in the middle of the wealth distribution. 
A more precise inference can be drawn from Figure 7, a table 
of numerical indicators describing various distributional 
features, where the value of mean-median shrinks as each 
family has more kids, producing a more centred distribution. 
Having said that, when one computes the Gini coefficient 

Understanding the Effect of the One-
Child Policy on the Wealth Distribution 
- a Theoretical Approach Part 4
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of each distribution, the results indicate that the One-
Child policy might have an equalising effect on the wealth 
distribution across generations. Even more unexpected is 
that the Gini coefficient of the second generation in the 
case of two and three children have similar numerical values. 
Judging by the shape of different curves, a more centred 
and less dispersed distribution, as are the distributions 
of the second generation under 2 and 3 kids, not only 
means that the rich and poor are more similarly and fairly 
distributed, but social classes are less segregated. Following 
from this insight, one tends to rank the wealth inequality 
in the second generation with 1 kid as being higher than 
the cases with 2 and 3 kids. However, the comparison 
between the first generation and the second with 1 kid is 
more subtle.  Higher mean-median value indicates that the 
first distribution is more right-skewed, whereas the second 
distribution is much more widely distributed than the 
first. Though conclusions drawn from this finding is not as 
straightforward, nevertheless, this prompts us to base our 
judgement on the overall shape of the distribution, rather 
than the Gini coefficient itself. 

Matching with Preferences

We now introduce a preference factor, which allows 
us to compute and analyse when social classes are not 
only separated in terms of individuals’ wealth level, but 
segregated by the chance of marrying a spouse from another 
social class being lower than finding a partner in one’s own 
class. The preference factor is conducted as follows. The list 
of data representing the wealth level of the first generation 
in the previous case is extended, where both males and 
females, having the same distribution, are arranged in 
terms of their wealth level and divided into 3 sub-lists, 
with each containing a third of the population. To simplify, 
we name each list as low, middle and high wealth class 
correspondingly. To impose the preference factor, a male 
from the low group is randomly selected, which in turn faces 
60% chance of selecting a female from the low list and 20% 
probability each for selecting one from the rest of the two 
lists. Once potential spouse wealth class is selected, it then 
randomly selects a female from the corresponding list. This 
process can be generalised by repetition, creating a list of 
low class second generation wealth distribution. Similarly, 
to estimate the expected low class second generation wealth 
distribution, we loop the entire process for a thousand 
times, producing a thousand potential distributions. Using 
the technique explained above in the previous case, we 
generate an estimated expected distribution for the low 
class second generation. By applying the same process to 
two other classes, where a male is faced with 60% possibility 
of selecting a female from he’s wealth class and 20% chance 
each when choosing from the other two classes, one could 
compile all the estimations together, giving an estimated 
expected second generation wealth distribution under the 
defined class preference factor (Figure 8). We can also 
compute the case when families are allowed to have two and 
three children, imposing similar assumptions in the previous 
analysis that wealth is divided equally among kids (Figure 
9).

The stark contrast one would be able to see once the 
preference factor is introduced is that the distributions 
are now multi-peaked. This is largely due to the fact that 
it bears higher probability for one to select a spouse from 
its own class, thereby creating more second generations 
within the middle wealth level of that class. However, the 
preference factor does not interfere with the comparison 
between having different number of kids. Holding the first 
generation constant, despite the multi-peaked shape of the 
distributions, having more kids and dividing the wealth 
equally renders the wealth distribution less disperse and 
more centred, as concluded in the precious case (Figure 10). 
Notice that the drops between the peaks deepen as families 
have more kids.

Matching with Preferences under Utility 
Optimisation

Some Inspirations

To further elaborate on the bequest motives, instead 
of simply using addition to produce second generation 
inherited wealth level, introducing consumption and savings 
pattern to the wealth precipitation process would greatly 
enhance the intricacies of the model construct. To establish 
the relationship between consumption decision and bequest 
motives, one could draw inspirations from Andreoni (1989)’s 
approach to model altruism, where the utility function is 
defined by the level of income and other altruistic factors. 
Though it was defined very broadly, one could apply the 
basic construct of altruism to intergenerational bequests, 
suggesting that the utility function of one generation could 
be modelled as dependent on the utility of other generations. 
Based on this insight, De Nardi (2003) theorised a model 
where generations overlap so that the utility of the first 
generation is determined by their own consumption and the 
expected utility of second generation consumption, which 
in turn, is related to the probability of inheriting wealth at a 
particular time period. Though we might not be able to fully 
construct a time series model in order to let the generations 
overlap, it is, nevertheless, constructive to incorporate the 
so-called “warm glow” effect into the utility of the first 
generation. Similar to De Nardi’s model, Laitner (1979) also 
incorporated the expected utility of the second generation 
into the utility function of the first. Rather than building a 
generation-overlapping construct, Laitner takes the utility 
function of the first generation as partly dependent on the 
expected utility of the second generation consumption, 
which is solely dependent on second generations’ income 
and expected bequests. Though De Nardi’s model is more 
intricate in terms of time series analysis, following Laitner’s 
generation-separated construct might be more applicable to 
our modelling purposes. Nevertheless, both of the models 
capture an important element of discount factor. It considers 
the willingness and forward-looking behaviour of the first 
generation having to forgo their current own consumption in 
order to pass savings down to the second generation. Both of 
them consider the discount factor as an exogenous variable, 
unrelated to the amount of wealth the first generation is 
assigned with, implying constant saving behaviour across the 
entire population. This is in great contrast to the empirical 
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analysis done by Carroll (1998), which shows that the rich 
saves a higher proportion of their wealth and income than 
less wealthy people. Based on this evidence, we intend 
to model the rate of saving as an increasing and concave 
function of wealth level. Differed to Laitner’s model, Becker 
& Tomes (1979)’s attempt to capture the effect of the second 
generations’ characteristics on the first generations’ bequest 
motives by modelling characteristics variables into the utility 
function of the first remains debatable. However, taking into 
account of the return on capital on the first generations’ 
savings could in turn introduce detailed elaborations on 
transfer of wealth and bequest motives. 

Based on the above discussion, we would like to incorporate 
the utility optimising factor into our wealth precipitation 
process, using approachable elements in previous literature, 
instead of simply combining the wealth of the two parents 
in a family through addition. 

Utility Optimisation

As our matching process is only applicable to the first 
generation, we restrain ourselves to a two-generation model, 
where the wealth of the first generations is partly consumed 
by themselves and partly passed down to the second 
generation. This two-generation construct allows us to 
assume further that the second generations consume all of 
the inherited wealth for utility, without having to consider 
future generations. The first generations derive utility 
both from their own consumption and the consumption 
of their kids, whilst the second generation utility function 
only considers second generation consumption, which is 
the inherited wealth. As we focus on analysing the wealth 
precipitation process, income is conveniently neglected. 
Additionally, we assume the same preference ordering 
across all generations. Thus, the utility functions for the two 
generations are given as:

We maximise the utility functions subject to the following 
constraint,

 
Here, ct, wt, st is denoted as consumption, wealth level and 
saving of the tth generation, r as the nominal interest rate 
and n as the number of kids per family. As we establish 
the two-generation model, we could explore further on the 
numerical relationship between the constraints. 

 
As noted above, we model the discount factor  as follows.

 

To solve the maximisation problem, we use the increasing 
and concave feature of natural logarithm in our utility 
function, while modelling the discount factor as an increasing 
concave function taking values between and including 0 and 
1. Note that a is an arbitrary constant, giving the function 
its concave feature within the designated boundary. The 
substituted utility function is then given as,

 
As the first generation takes into account of the second, one 
could simply maximise the first generation utility function 
subject to the budget constraint (*).

 
The first-order condition is computed as follows,

 
By solving the equations above, we could get the level of 
inherited wealth of the second generation as a function of 
wealth level of the first generation.

 
Once the relationship between the first and second 
generation wealth level is constructed, one could apply values 
to deduce the wealth distribution under various conditions. 
For the nominal interest rate, we intend to apply 4% per 
generation. The arbitrary constant a is a key determinant of 
the shape of the discount factor function. As we are dealing 
with wealth level of the entire population, we would like to 
utilise different levels of a, further exploring the discounted 
savings decisions.

Results

Based on the defined class preference factor, we could extend 
our model using the results above. One could assign the 
value of wt for all of the generated wealth level of the first 
generation, producing a new distribution of wt+1, which is 
interpreted as the inherited wealth of the second generation. 
For different number of kids per family (n), we repeat the 
same process, giving three different wealth distributions 
(Figure 12). One may compare this newly generated graph 
with the one under full inheritance, but it is important to 
note that it is not entirely meaningful to do so, due to the 
fact that consumptions are not relevant in the distribution 
without utility optimisation. It is, thus, not surprising to see 
that all the utility optimised distributions under all number 
of kids are squeezed to the right, as the inherited wealth 
with utility optimisation is strictly less than the one without 
consumption analysis. 

Meanwhile, we could also manipulate the value of a, which 
captures the tendency of the first generation to save money 
for the benefit of the second. As the value of a gets larger, 
for a given level of assigned wealth wt, the first generation 
would save at a lesser proportion, due to the reduction in the 
discounted utility of the second generation consumption. 
This interesting result can be observed directly by comparing 
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Figure 12 and 13, where the latter is given a lower value of a. 
To make strict comparison, Figure 14 shows how different 
values of a might affect the overall distribution of the second 
generation. Intuitively speaking, if one roughly assumes that 
in a certain neighbourhood of the peaks of distributions 
lies the general distribution of different designated wealth 
classes, with lower levels of a, the peak, moves further to 
the right as the class is wealthier. To be more precise, one 
could compute the quantile cut-off values and compare 
the difference between them for all quantiles (Figure 15).  
As one moves up the quantile thresholds, the difference 
becomes wider but at a lower margin, the more rightward 
deviation one could observe, which is reflected in Figure 14. 
Given that we set the value of a as the first generation mean, 
a table of measurements is compiled in Figure 16 to help 
understand the distribution quantitatively. With various 
distributions with different number of kids, it is important to 
note that Figure 16 confirms what we have concluded above 
that the Gini coefficient might be an ineffective measure in 
our model. In addition, by comparing cases under different 
numbers of kids under utility optimisation, it coincides 
with the observation made in the previous sections, that 
distributions with more kids per family tend to be more 
centred and less disperse.

Concluding Remarks

This article simulated a two-generation model, analysing 
the changes in the wealth distribution under the One-Child 
policy. Our approach is first founding the basic matching 
construct, where we introduce a defined class preference 
factor and lifetime utility optimisation. Under all cases, 
we find that the Gini coefficient might not reflect certain 
dimensions of distributional changes. By using other basic 
statistical measurements, e.g. standard deviation, mean and 
median, we observe that in all cases, the second generation 
distributions with more children per family are not only less 
spread-out, but more centred, comparing to cases with one 
kid per family. However, same conclusions cannot be said 
when comparing the first generation distribution with the 
second under the One-Child policy, as when comparing 
under matching by population proportions, the second 
generation is more dispersed but also more centred, whereas 
when the preference factor is introduced, it shows that 
the second generation is more dispersed and less centred. 
Meanwhile, once we plug in the utility optimisation function, 
the result gives a more centred and congregated second 
generation distribution. Nonetheless, one could clearly 
explore the effect of each factor when they are introduced. 
Preferences have rendered the distribution multi-peaked, 
implying a more segregated population. Meanwhile, utility 
optimisation allows us to grasp insights on the changes in 
distribution, given different levels of altruism of the first 
generation. 

In the meantime, we acknowledge the limitations of this 
much simplified model, where future elaborations could 
be built on multiple generations with more intricate 
utility optimisation solutions and a more subtle approach 
to capture the preference factor. It is important to note 
that this model is built on a macro framework, where it is 

impossible to trace the evolvement of a family under the 
One-Child policy through different generations. Moreover, 
alongside model building, it is absolutely essential to 
evaluate the model with empirical data whenever possible. 
The main purpose of this model, like many other macro-
frameworks, is made to be better-fit for real world scenarios 
and provide complementary economic analyses and insights 
for policymakers.
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