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Editorial
The Centre for Economic Performance 

(CEP) has recently been named as one 

of two inaugural Research Institutes 

established by the Economic and Social 

Research Council. This is a testament to 

the achievements of the Centre – and 

its significant impact on a wide range of 

policy over the years.

While the Centre’s mission has always 

been to study economic performance 

and its determinants, it has never been a 

‘single issue’ centre. Our overriding aim 

is to change the way that social scientists 

and policy-makers think about a wide 

range of contemporary issues and to 

produce empirical research of sufficient 

breadth and rigour to help formulate – 

and evaluate – new policies.

In 1990, when the Centre began, the 

main concerns of research on economic 

performance were productivity and 

incomes. In the mid-1990s, two major 

programmes were added: on the 

economics of education, a subject that 

had long been neglected in the UK; 

and on trade, with a recognition of the 

increasing importance of closer economic 

linkages between countries for growth 

and the distribution of income.

In the 2000s, CEP’s founding 

director, Richard Layard, began to 

study happiness, with a programme 

targeting government economic policy 

for wellbeing and better mental health. 

From 2003, John Van Reenen, the then 

director, led a huge enterprise of original 

and influential research on organisations, 

developing the World Management 

Survey. And in recent years, we have 

further widened our portfolio to carry 

out work on the economics of cities, 

communities and crime.

CEP research has always emphasised 

the big questions facing the economy 

and wider society. It has been able to 

respond flexibly when these change, 

often leading public debate. Our work 

on the impact of Brexit, for example, is 

rooted in years of theoretical analysis 

conducted within our globalisation 

programme. The latest CEP findings on 

how the vote to leave the European 

Union is already damaging the UK 

economy are detailed in the cover story 

of this CentrePiece. A related piece 

explains the dangers of leaving the 

customs union.

The magazine also features new 

work in a number of our other core 

areas. On education, we have studies 

of higher education funding reform in 

England, and of the later life outcomes of 

teenagers who narrowly fail a high-stakes 

exam. On incomes and employment, we 

have research on the effects of family 

policies and of the National Living Wage. 

And on crime, we have an evaluation of 

how prices, policing and policy can deter 

criminal behaviour.

Romesh Vaitilingam, Editor

romesh@vaitilingam.com

mailto:romesh@vaitilingam.com
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The full economic consequences of the UK’s vote 
to leave the European Union will not be realised 
for many years. But as Thomas Sampson  
makes clear, two years after the referendum,  
we can already detect how Brexit is starting to 
affect the UK economy. 

B
rexit is yet to happen, but the 

economic effects of voting to 

leave are already being felt. 

How can the vote have an 

economic impact while the UK is still part 

of the European Union (EU)? Economic 

behaviour depends not only on what is 

happening now, but what people and 

businesses expect to happen in the future. 

And the referendum changed expectations 

about the future of the UK’s economic 

relations with the EU and the rest of  

the world.

The shift in expectations has two 

components. First, uncertainty has 

increased. Even now, it remains unclear 

what exactly the UK’s relationship with 

the EU will look like after Brexit and how 

policy-making in the UK will change. This 

uncertainty makes businesses less willing 

to invest in risky new projects, leading to 

lower output growth.

Second, the referendum led to a 

decline in the expected future openness 

of the UK to trade, investment and 

immigration with the EU. This has made 

the UK a less attractive destination for 

foreign investment and reduced the 

incentives for firms to invest in expanding 

UK-EU trade.

The most immediate impact of the 

Brexit vote was on financial markets. The 

day after the referendum, the FTSE 100 

stock market index fell by 3.8% and the 

pound depreciated sharply.

Davies and Studnicka (2017) study 

movements of share prices in the days 

following the referendum and find that 

companies with greater exposure to the UK 

and EU markets suffered larger share price 

falls than businesses with a more global 

focus. This implies that investors expected 

the consequences of the leave vote to 

be particularly severe for firms whose 

operations straddle the UK-EU border.

The stock market downturn was short-

lived with investors benefitting after the 

Bank of England responded to the vote by 

loosening monetary policy in August 2016 

through a 25 basis point cut in interest 

rates and renewed quantitative easing.  

Even before 
Brexit happens, 
the UK is paying 
a price for voting 
to leave the EU

But the fall in the value of sterling was 

more persistent.

Between 23 and 27 June 2016, 

sterling depreciated by 11% against  

the US dollar and 8% against the euro – 

and it has remained around 10%  

below its pre-referendum value ever  

since. The depreciation of sterling  

suggests that financial markets have 

lowered their expectations of future  

UK economic growth.

A fall in the pound increases the cost of 

imports into the UK and makes UK exports 

to other countries cheaper. More expensive 

imports drive up the cost of living. Indeed, 

Consumer Price Index (CPI) inflation rose 

dramatically after the referendum: from 

0.4% in June 2016 to 3% in January 2018.

It would be a mistake to attribute this 

entire increase to Brexit. Inflation has also 

increased in the United States and the euro 

The price of 
Brexit
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area over the same period, so we need to 

distinguish the impact of the Brexit vote 

from other factors that affect inflation, 

such as oil price movements and cost 

increases resulting from faster growth in 

the global economy.

In Breinlich et al (2017), we study how 

product-level inflation since the referendum 

depends on the share of imports in 

consumer expenditure. For example, 

tradable goods such as fruit, wine and 

clothing have high import shares, while 

services like restaurants and hotels depend 

less on imports.

If the Brexit-induced decline in  

the pound is responsible for higher 

inflation, we would expect products with 

larger import shares to experience bigger 

price rises. And this is exactly what the  

data show.

Figure 1 plots inflation before and after 

the referendum for two groups of products 

that differ in terms of their import shares. 

Following the referendum, there is a rapid 

increase in inflation for the high import 

exposure group, while the rise in inflation 

is slower and more muted for the low 

exposure group. This demonstrates that the 

depreciation of sterling did indeed lead to 

higher inflation.

After disentangling the effect of  

higher import costs from other factors  

that affect prices, we estimate that  

the Brexit vote increased inflation by  

1.7 percentage points in the year following 

the referendum. Statistical estimates always 

come with a margin of error, so it would be 

wise to view the precise magnitude of this 

effect with some caution. But there is no 

doubt that the rise has been substantial.

An increase in inflation does not 

necessarily make consumers worse-off 

if it is accompanied by higher incomes. 

But as Figure 2 shows, nominal wage 

growth has not risen since the referendum. 

Consequently, higher inflation has led to 

a decline in real wages and a fall in living 

standards. Our estimates imply that by June 

2017, the vote to leave the EU was costing 

the average UK household £404 per year. 

Has the depreciation of sterling had any 

positive economic effects to offset the costs 

of higher inflation? By making UK exports 

cheaper, the fall in the pound gives UK firms 

a competitive advantage in foreign markets, 

which could lead to higher exports.

Source: Breinlich et al, 2017.
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Figure 1:

Import shares and inflation, 2015-17

Notes: Wage growth is the percentage change year on year in the three-month average of Average 

Weekly Earnings – Total Pay. Series KAC3 for nominal wages, A3WW for real wages. 

Source: EARN01 February 2018, Office for National Statistics.
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Figure 2:

Nominal and real wage growth, 2015-17

Higher inflation 
resulting from 
the depreciation 
of sterling has 
led to a decline 
in real wages and 
a fall in living 
standards

CentrePiece Summer 2018

3



Thomas Sampson is assistant professor of 

economics at LSE and a research associate in 

CEP’s trade programme.

Further reading

Benjamin Born, Gernot Muller, Moritz 

Schularick and Petr Sedlacek (2017)  

‘The Economic Consequences of the  

Brexit Vote’, Centre for Macroeconomics 

Discussion Paper No. 38 (http:// 

www.centreformacroeconomics.ac.uk/ 

Discussion-Papers/2017/ 

CFMDP2017-38-Paper.pdf). 

Holger Breinlich, Elsa Leromain, Dennis Novy 

and Thomas Sampson (2017) ‘The Brexit Vote, 

Inflation and UK Living Standards’, CEP 

Brexit Analysis No. 11 (http://cep.lse.ac.uk/

pubs/download/brexit11.pdf).

Ronald B Davies and Zuzanna Studnicka 

(2017) ‘The Heterogeneous Impact of Brexit: 

Early Indications from the FTSE’, CESIfo 

Working Paper No. 6478.

UK economic 
growth has 
slowed relative 
to other G7 
countries

Notes: Growth rate of real GDP (expenditure-based) compared to same quarter of previous 

year, seasonally adjusted. G7 – excluding the UK – comprises Canada, France, Germany, Italy, 

Japan and the United States.

Source: Quarterly National Accounts, OECD and Statistics Canada.
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Figure 3:

Real GDP growth, 2015-17

At the same time, the likelihood of 

future increases in trade barriers between 

the UK and the EU may make firms 

reluctant to invest in increasing their export 

capacity. And for firms with global supply 

chains, the fall in sterling also raises import 

costs, mitigating the competitive advantage 

of the depreciation.

When sterling declines, the value of 

the UK’s imports and exports measured 

in pounds automatically rises. But this 

does not mean the volume of trade has 

increased and, so far, there is no evidence 

that it has. Trade flows are usually slow to 

adjust to exchange rate movements, so it 

will probably be another year or two before 

we know whether the fall in sterling has 

boosted exports.

We can also look at the impact of 

the referendum on GDP growth. Figure 3 

shows GDP growth in the UK compared 

with the six other members of the G7 

group of advanced economies. In the 

year prior to the vote, UK growth was 0.6 

percentage points higher than the average 

for other G7 members, while in 2017 it 

was 0.9 percentage points lower. This is a 

crude comparison but it does suggest that 

the referendum result reduced UK growth.

A more sophisticated version of this 

same approach has been undertaken by 

Born et al (2017). They construct a control 

group of countries whose average growth 

exactly matches UK growth prior to the 

Brexit vote and then compare GDP growth 

in the UK and the control group following 

the referendum.

They conclude that by the third quarter 

of 2017, UK GDP was 1.3 percentage points 

lower than it would have been if the UK had 

not voted for Brexit. This implies a decrease 

in output of approximately £500 million per 

week during the quarter.

Prior to the referendum, there was a 

broad consensus among economists that 

leaving the EU would, in the long run, 

reduce UK living standards. It is too soon 

to evaluate the accuracy of these forecasts 

and as time passes, we will learn much more 

about how the Brexit vote has affected 

the UK economy. But even before Brexit 

happens, the evidence on inflation, wages 

and output already shows that the UK is 

paying a price for voting to leave the EU.
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Care homes: 
effects of the 
National Living Wage

The care homes sector in England is highly 
vulnerable to changes in minimum wages 
since it employs a large number of low-paid 
workers. Giulia Giupponi and Stephen Machin 
investigate the impact of the National Living 
Wage, which was introduced in 2016. One effect 
has been a rather worrying deterioration in the 
quality of care.

M
inimum wages have 

become the focus of 

renewed interest by 

governments around 

the world. This has probably been more 

marked in places where real wages have 

stagnated, as minimum wages are a policy 

lever that can be used to help people at 

the bottom of the wage distribution.

Our study analyses the consequences 

of one such recent policy experiment. 

The context is the introduction of the 

National Living Wage (NLW) in the UK. 

After being elected in May 2015, the 

new government called an emergency 

budget on 8 July, in which it unexpectedly 

announced the introduction of the NLW. 

This raised the minimum wage rate for 

workers aged 25 and over from £6.70 

to £7.20 starting from 1 April 2016, 

while leaving the minimum wage rate 

for younger workers at the level of the 

existing National Minimum Wage (NMW). 

The NLW changed the structure of 

minimum wages operating in the UK by 

moving the number of wage rates up from 

four to five and altering their age profiles. 

There are now five minimum wages: the 

NLW for workers aged 25 and over; the 

NMW for 21-24 year olds; the youth 

development rate for 18-20 year olds; 

the young worker rate for 16 and 17 year 

olds; and the apprentice minimum wage. 

We are interested in understanding 

how care homes in England adjusted 

to the NLW and whether it had 

consequences for younger workers who 

were not directly affected by the reform. 

The care homes sector is highly vulnerable 

to changes in minimum wages since it 

employs a large number of low-paid 

workers. Of these, many are aged 25 

and over, making it especially suited to 

analysing the introduction of the NLW.

Moreover, the sector is very 

labour-intensive, and residents’ fees 

are regulated and paid for by local 

authorities. Specifically, even though 

approximately 75% of residential care 

places are in homes owned and managed 

The National 
Living Wage 
substantially 

raised wages at 
the bottom of 

the hourly wage 
distribution in 

care homes
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by private sector firms, up to 60% of 

places are funded by local authorities. 

Hence, a minimum wage change is likely 

to have a substantial effect on total costs, 

potentially having an impact on workers 

and firms that are more affected by  

the change.

Analysing worker- and firm-level data 

for a panel of care homes in England, we 

find that the NLW strongly affected the 

wages of care workers. Figure 1 plots the 

hourly wage distribution for care assistants 

one month before (left panel) and three 

months (second left panel), six months 

(third left panel) and 12 months (right 

panel) after its introduction.

The charts provide compelling 

evidence that the NLW substantially raised 

wages at the bottom of the hourly wage 

distribution. In March 2016, 31% of care 

assistants were paid at the NMW rate of 

£6.70 an hour and 73% were paid at or 

below £7.20 an hour. After the NLW was 

introduced, the share of care assistants 

paid below the NLW dropped from 63% 

as of March 2016 to 14% as of June 

2016, while the share earning £7.20 per 

hour jumped from 10% as of March 2016 

up to 37% as of June 2016 and 47% as 

of March 2017.

In spite of the significant wage 

increase induced by the introduction 

of the NLW, we find little evidence of 

adverse effects on the number of workers 

and on hours worked. The limited ability 

to change residents’ fees (due to local 

authority regulations) makes it unlikely 

that care homes responded to the wage 

shock by increasing prices.

While it is plausible that homes 

suffered a profit hit, we do not find 

evidence that the NLW increased the 

probability of firm closure, leading us to 
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Figure 1:

Hourly wage distribution for care assistants
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effects on 
employment and 
hours worked
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Source: National Minimum Dataset for Social Care.
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the conclusion that any profit hit has so 

far not been large enough to drive care 

home providers out of business.

Rather, the margin of adjustment 

used to offset the sizable wage cost 

shock appears to be in the quality of 

care services. We have information on 

the quality of care from the inspection 

reports conducted by the Care Quality 

Commission (CQC), the independent 

regulator of health and adult social care  

in England.

CQC is responsible for periodically 

inspecting and rating adult social care 

providers. The ratings are articulated into 

five key lines of enquiry, asking if the 

service is safe, effective, caring, responsive 

to people’s needs and well led.

Our empirical results uncover a 

worsening of care services in all five of 

these areas in those care homes where the 

NLW bit hardest. In light of the growing 

need for care services in our ageing society, 

this result raises concerns about the future 

ability of the care home industry to meet 

fundamental standards of quality and safety 

(at current levels of funding). 

A peculiarity of the NLW is that it 

increased the minimum wage for workers 

aged 25 and over, but left the minimum 

wage rate for workers aged 21-24 at  

the existing NMW level of £6.70 per hour.  

It is a fascinating question, then, whether 

care homes left wages for younger 

workers unchanged or whether they 

raised them too.

Our study finds strong evidence that 

the NLW generated positive spillover 

effects on the wages of younger workers. 

Figure 2 replicates the charts reported in 

Figure 1 for the group of care assistants 

aged under 25.

Strikingly, the evolution of the wage 

distribution for younger workers mirrors 

what we find for the entire sample of 

care assistants over all age groups. In the 

months following the introduction of the 

NLW, a strong wage compression occurs 

in the bottom half of the distribution and 

a spectacular spike appears at the new 

minimum. According to Figure 2, while 

34% of care assistants aged under 25 

were paid the NMW rate in March 2016, 

less than 10% were paid the NMW rate 

and up to 35% were paid the new NLW 

rate in March 2017, 12 months after the 

introduction of the NLW.

Firms might be induced to raise wages 

of younger workers for reasons of fairness 

or administrative simplicity. Yet if youth 

productivity is lower than the uprated 

wage warrants, they may at the same time 
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This article summarises ‘Changing the 

Structure of Minimum Wages: Firm 

Adjustment and Wage Spillovers’  

by Giulia Giupponi and Stephen Machin  

(http://cep.lse.ac.uk/pubs/download/ 

dp1533.pdf).

Giulia Giupponi is an occasional research 

assistant in CEP’s labour markets programme. 

Stephen Machin is director of CEP. 

Firms’ responses to higher wage 
costs raise concerns about the 
ability of the care home industry 
to meet fundamental standards  
of quality and safety at current 
levels of funding 

try to reduce the share of hours  

worked by their younger workers or the 

proportion of youth in their workforce.  

We test whether positive wage spillovers 

are associated with such negative 

employment consequences for younger 

workers, and in fact find no evidence of 

negative spillovers.

An obvious candidate for explaining 

why we observe positive spillovers on 

younger workers’ wages is that either 

workers or firms are concerned about pay 

fairness and prefer workers doing the same 

job to receive the same wage, irrespective 

of age differences. If workers’ preferences 

for fairness were entirely responsible for the 

emergence of wage spillovers, the spillovers 

should be stronger for employees working 

in a team or with direct sight of their 

colleagues while working. 

To test whether spillover effects are 

driven by workers’ preferences as opposed 

to employers’ preferences, we replicate 

our analysis in the domiciliary care sector. 

Domiciliary care is a social care service 

provided to people who live in their 

own houses and require assistance with 

personal care routines or other activities.

Domiciliary care assistants typically 

work individually, drive their own car 

to visit customers’ homes and are often 

contracted on flexible working hours  

as their work tends to be organised  

into short and fragmented home  

visits. Consequently, domiciliary carers 

tend to have limited face-to-face 

interactions with co-workers on the job 

and are unlikely to be fully aware of their  

working conditions. If downward wage 

spillovers were entirely due to workers’ 

preferences, we would expect the 

spillovers to be milder among domiciliary 

carers than care assistants.

Our findings indicate that domiciliary 

care workers experience wage spillovers 

very similar in magnitude to those  

we identify in the care home industry, 

lending support to the fact that team 

dynamics and workers’ preferences for 

fairness are not key drivers of minimum  

wage spillovers.

There are two other plausible 

explanations for the emergence of 

downward wage spillovers. The first is 

employers’ preferences for pay fairness. 

The second is employers’ preferences for 

administrative simplicity, whereby they 

try to minimise the costs of managing a 

diverse wage structure. While we cannot 

formally test which of these two theories 

has the largest bearing, information from a 

survey of care homes seems to support the 

‘fairness hypothesis’.

Care home owners and managers 

were surveyed both before and after the 

NLW was introduced and asked for their 

views on its level. Before the NLW was 

introduced, 43% of respondents believed 

that the level of the NLW was about right, 

15% thought it too low and 38% thought 

it too high (with the remaining 4% not 

having an opinion).

After April 2016, respondents 

appear to be much more favourable 

to the minimum wage floor, with 53% 

considering it about right, 20% considering 

it too low and only 24% considering it 

too high (the remaining 3% not having 

an opinion). Moreover, while it is not 

uncommon for respondents to state that it 

is fair for a worker to earn a ‘living wage’, 

none of them mentions administrative 

simplicity as a reason for aligning the 

wages of younger and older workers. Thus, 

employers’ preferences emerge as the most 

plausible explanation for the observed 

wage spillovers.

In sum, the main impact of the 

changed minimum wage structure was  

on the wages of both directly affected 

older workers and indirectly affected 

younger workers. There is no evidence  

of employment adjustment, but a  

rather worrying deterioration in the  

quality of care. 

NMW NLW
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Threats to scientific 
progress, past and present

The Trump administration is considering 
measures to prevent Chinese citizens from 
being involved in sensitive research at 
American universities. Alessandro Iaria, 
Carlo Schwarz and Fabian Waldinger look 
back at history to reveal the potential damage 
that such policies might cause to scientific 
progress and technological innovation.

T
he Trump administration 

is considering measures to 

restrict Chinese citizens from 

performing sensitive research 

at American universities and research 

institutions. The boycott appears to 

be motivated by fears that Chinese 

researchers may be carrying out espionage 

activities and handing over sensitive US 

discoveries to the Chinese government.

The exact details of the restrictions 

are still under discussion but they would 

probably affect graduate students, 

postdoctoral researchers and employees of 

high-tech companies in the United States 

on temporary visas. Roughly 300,000 

researchers every year could fall victim to 

these measures.

While the overall effects of such a 

boycott are hard to foresee, there are 

lessons from history that can inform 

policy-makers about the possible 

detrimental long-run effects for scientific 

progress and technological innovation. In a 

recent study, we explore the repercussions 

of a boycott against scientists that arose 

as a result of the First World War. 

As that conflict began, the world split 

into the Allied camp (the UK, France, 

later the United States and several 

smaller countries) and the Central camp 

(Germany, Austria-Hungary, the Ottoman 

Empire and Bulgaria). The involvement of 

scientists in the development of chemical 

weapons, and the extremely nationalistic 

stance taken by many in support of their 

homeland pitted the opposing scientific 

camps against each other.

Immediately after the end of the 

war, Allied scientists enforced a boycott 

against Central scientists, which separated 

scientists from opposing camps until 

the mid-1920s. Our study finds that the 

increased barriers to international scientific 

A US boycott 
of Chinese 

researchers could 
stifle scientific 
progress and 
technological 

innovation
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co-operation during the boycott led to a 

decline in the number of papers published 

by scientists on either side.

Those scientists who had relied on 

‘frontier research’ from abroad – for 

example, US biochemists who relied 

on frontier research from Germany – 

published fewer papers than scientists 

who used to work with frontier research 

from home, such as US biologists who 

mostly relied on frontier research from 

within their own country. As a result, the 

productivity of US biochemists declined by 

33% relative to US biologists. Importantly, 

the boycott did not only affect Central 

scientists but the entire international 

scientific community.

Affected scientists also produced fewer 

scientific breakthroughs, measured by the 

introduction of novel words in paper titles 

and by nominations for a Nobel prize, and 

fewer of their scientific discoveries found 

application in patents. These results show 

that barriers to international scientific 

co-operation not only slow down the 

production of basic science, but that they 

also harm the application of science in the 

development of new technologies.

The importance of frontier 
knowledge for the generation 
of ideas
The creation of ideas is crucial for scientific 

progress, technological innovation and 

economic development. One of the major 

inputs in the creation of new ideas is 

existing knowledge, something described 

most famously by Isaac Newton in his 1675 

letter to Robert Hooke, where he wrote:  

‘If I have seen further, it is by standing on 

the shoulders of giants.’

This quotation not only emphasises 

that scientists build on existing knowledge 

to produce new ideas, but also that 

knowledge produced by scientific ‘giants’ 

– that is, frontier research – is particularly 

important. Access to existing knowledge 

not only fuels basic scientific progress, but 

it is also key for the development of new 

technologies.

Scientific articles that cite frontier 

research are more likely to become a ‘hit’ 

– that is, to end up in the top 1% of the 

long-run citation distribution. But while 

citing the research frontier is correlated 

with writing hit papers, it is not clear 

whether access to the research frontier 

has a causal effect on the production of 

high-quality ideas.

The correlation could be motivated by 

networks of highly productive scientists, 

who mostly cite each other’s research, 

such as the physicists who advanced 

the quantum revolution in the 1920s 

and 1930s. Because of this and other 

endogeneity concerns, researchers have 

not been able to isolate empirically the 

causal effect of frontier knowledge on the 

creation of ideas.

To overcome these challenges, we 

study the dramatic decline in international 

scientific cooperation that occurred during 

the First World War and the early post-war 

years. Allied scientists were suddenly cut 

off from their peers in Central countries, in 

particular from Germany, a country whose 

scientists had received more than 40% 

of Nobel prizes in physics and chemistry 

in the pre-war period. Similarly, Central 

scientists were cut off from their peers in 

Allied countries; in particular from the UK 

Barriers to 
international 
scientific  
co-operation 
slow down the 
production of 
basic science and 
its application in 
new technologies
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(20% of Nobel prizes), France (15% of 

Nobel prizes) and the United States, the 

rising scientific superpower. 

This schism in the scientific world 

persisted during the post-war years 

because Allied scientists organised a 

boycott against Central scientists to 

punish them for their involvement in the 

war effort. The boycott was strongest in 

the first years after the war and lasted 

until 1926. We document that the 

delivery of international journals was 

severely delayed, and that international 

Box 1:
Central 
scientists at 
the Solvay 
Conferences in 
Physics

Between 1914 
and 1926, Allied 
scientists were 

cut off from 
their peers in 

Central countries 
– with damaging 

consequences for 
world science

A. 1911

C. 1921

E. 1927

B. 1913

D. 1924

F. 1930

conferences were cancelled or only 

involved scientists from one of the warring 

camps (see Box 1). 

Measuring the  
interruption of international 
knowledge flows
We show that the First World War and 

the ensuing boycott against Central 

scientists severely interrupted international 

scientific cooperation. After the conflict 

began, papers cited relatively less research 

from outside the camp, compared with 

These are historical pictures of 

delegates at the Solvay Conferences 

in Physics. Circles indicate 

delegates from Central countries. 

The first Solvay Conference was 

organised in 1911 and was attended 

by the leading physicists of  

the time, including Marie Curie,  

Ernest Rutherford, Max Planck, and 

Albert Einstein. In that year, nine 

of the 24 participants came from 

Central countries. In 1913, nine  

of the 31 participants came from  

Central countries.

During the war, the Solvay 

Conferences were discontinued. 

The first post-war conference 

took place in 1921. Scientists from 

Central countries were not invited. 

Nor were they invited to the  

1924 conference. 

By 1927, the boycott had ended 

and five of the 30 participants  

came from Central countries.  

The 1927 conference is possibly  

the most famous scientific 

conference ever organised. It took 

place at the height of the quantum 

revolution, and 17 of the 30 

participants were current or  

future Nobel Laureates. In 1930,  

six of the 36 participants came  

from Central countries.
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This article summarises ‘Frontier Knowledge 

and Scientific Production: Evidence from 

the Collapse of International Science’ by 

Alessandro Iaria, Carlo Schwarz and Fabian 

Waldinger, Quarterly Journal of Economics 

133(2): 927-91 (earlier version available  

as CEP Discussion Paper No. 1506:  

http://cep.lse.ac.uk/pubs/download/ 

dp1506.pdf).

Alessandro Iaria is at the University of 

Bristol. Carlo Schwarz is at the University 

of Warwick. Fabian Waldinger of LSE’s 

department of management is a research 

associate in CEP’s labour markets programme.

Policies that 
widen access to 
frontier research 
could benefit 
society beyond 
the confines of 
science itself

research from home. Similarly, papers 

cited less research from foreign countries 

inside the camp, but this decline was 

markedly smaller. Importantly, the decline 

in international citations did not only affect 

average quality research but also research 

at the scientific frontier. 

We also investigate whether the 

collapse in international scientific 

cooperation affected the direction of 

research in the opposing scientific camps. 

Using the machine-learning technique 

known as Latent Semantic Analysis, we 

document that the similarity to papers 

from outside the camp fell sharply after 

the onset of the First World War and then 

slowly recovered during the 1920s.

Effects on scientific 
production and technological 
applications
In the second part of our study, we show 

that reduced international scientific 

cooperation led to a decline in the 

production of basic science and its 

application in new technology. 

We compare productivity changes  

for scientists who, in the pre-war  

period, relied on frontier research  

from abroad, to changes for scientists  

who relied on frontier research from 

home. After 1914, scientists who relied 

on frontier research from abroad,  

and who were now suddenly cut off  

from it, published fewer papers in top 

scientific journals. 

The interruption of international 

knowledge flows led to stark declines in 

the production of research deemed worthy 

of a Nobel prize nomination. Furthermore, 

scientists introduced fewer novel scientific 

concepts, as measured by the introduction 

of novel scientific words – for example, 

magnetron and electroencephalogram.

Scientific fields that were suddenly cut 

off from the research frontier produced 

fewer scientific concepts that were used in 

patents. Thus reductions in the output of 

basic science also had a negative effect on 

the development of new technologies.

Implications for science 
and innovation policy
These results show that access to frontier 

research is key for the production of ideas, 

including pathbreaking ones. Facilitating 

access to frontier research can therefore 

substantially increase the production of 

basic science.

Access to the knowledge frontier 

needs to be interpreted in a broad sense: 

not only physical access to journal articles, 

conferences and research seminars; but 

also discerning the thin, ever-advancing 

and truly pathbreaking edge of the 

frontier from the millions of scientific 

papers published every year.

Science policy should be geared 

towards the facilitation of access and 

capitalising on the potential catalytic 

effects of frontier research in enhancing 

scientific progress. Providing open access 

to journals may partly achieve this goal. 

But discerning what constitutes frontier 

research requires skills that are hard to 

develop without guidance from leading 

scientists working at the forefront of 

scientific endeavour.

Personal contacts are particularly 

useful because face-to-face interactions 

are a superior way of transmitting ideas. 

High-quality doctoral programmes at 

universities where frontier research 

proliferates can therefore help to put 

young scientists on the most promising 

career paths. Even more established 

scientists can profit from short- and long-

term visits at centres of science, and from 

attending high-quality conferences and 

research seminars.

Finally, our results show that access 

to frontier research not only affects the 

production of basic science, but that it 

also increases the application of science 

in the development of new technology. 

Policies that widen access to frontier 

research could therefore benefit society 

beyond the confines of science itself.

The interruption 
of international 
knowledge flows 

led to stark 
declines in the 
production of 

research deemed 
worthy of a Nobel 
prize nomination
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in brief...
The bedroom tax

The ‘bedroom tax’ – known officially as the ‘under-

occupancy penalty’ – is a controversial element of the UK 

government’s recent social housing policy. The legislation, 

which was passed in April 2012 and came into effect in April 

2013, reduced housing benefits for social tenants – mainly 

council and housing association tenants – deemed to have a 

‘spare’ bedroom.

The aim of the legislation was twofold. On the one hand, 

it was an attempt to curb increases in social housing 

expenditure. On the other hand, the government was 

hoping to promote mobility and the reallocation of 

limited social housing stock to achieve a better match of 

households’ size and needs.

But the policy has been strongly criticised by housing 

charities and in the media for its draconian regulation of 

low-income tenants’ entitlement to space, the penalty it 

imposed on those who were the least able to afford it, and 

its potentially adverse impact on their wellbeing. Typically, 

households would have ended up with a spare bedroom 

through no fault of their own – because of children leaving 

home, for example, or a lack of availability of smaller 

accommodation when they were originally housed.

Our recent study is the first to look directly at the impact 

of the bedroom tax on the affected tenants. Whereas 

previous studies have simply asked a sample of tenants how 

they adjusted to the tax, we turn to a large-scale survey 

of UK households who are followed year after year – the 

‘Understanding Society’ longitudinal study. These data allow 

us to observe in detail how families actually reacted at the 

time the tax was introduced – in particular, tracking whether 

they moved house.

A UK government policy introduced in 2013 cut housing benefits 
for social tenants deemed to have a ‘spare’ bedroom. Research  
by Steve Gibbons and colleagues examines how the targeted 
families reacted to what became known as the ‘bedroom tax’ –  
and whether the policy achieved its objectives.

The bedroom tax saved some public money, with 
the burden falling on social tenants who were 
unwilling or unable to move
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The bedroom tax legislation set out very specific rules about 

whom in a household was entitled to their own bedroom 

and hence which households were deemed to have a spare 

bedroom. These rules were based on the number of adults 

and the age and gender of any children in the household. 

Anyone deemed to have one spare bedroom would face 

a 14% cut in housing benefit, while households with two 

spare bedrooms would face cuts of 25%.

These rules allow us to deduce which social tenant 

households in our data were affected by the policy  

and which weren’t. This means we can compare what 

happened to households who were affected by the policy 

because they had a spare bedroom with very similar 

households who didn’t.

We can see, for example, whether there is any difference in 

what happens to a family with two adults and two children 

(a boy and girl) under 10 living in a flat with three bedrooms 

– who would be considered to have a spare room under the 

policy rules – compared with a family with two adults with a 

boy and girl aged over 10 – who wouldn’t.

So how did families react – and did the policy achieve what  

it set out to do?

First, our results show very clearly that affected households 

did lose housing benefits – around £8 per week on average 

– and experienced a drop in overall income. But we are 

unable to find out precisely how tenants adjusted to  

these cuts.

The first thing that is clear is that the policy did not 

encourage households to move. We find no difference 

between affected and unaffected households in the 

likelihood of moving when the policy was introduced.

One concern of the policy’s critics was that it would force 

households to move from places where they had settled, 

increase neighbourhood turnover, deprive poor children of a 

stable learning environment and push individuals already at 

the risk of being detached from the labour market into areas 

with even fewer employment opportunities. This evidently 

did not happen to any great extent.

We do find though that when social tenants did move after 

the introduction of the bedroom tax, they downsized to 

smaller accommodation. So the policy was partly successful 

in one of its aims: rationalising the use of publicly funded 

housing, albeit more slowly than might have been hoped.

Although the policy didn’t encourage moves, it did 

encourage movers to downsize, so in the long run, under-

occupancy of social housing might be reduced. But this 

change will only occur in conjunction with natural turnover 

of occupants of social housing.

Households who didn’t move appear to have just taken the 

hit to their resources, presumably cutting back on other 

This article summarises ‘The Bedroom Tax’ by 

Steve Gibbons, Maria Sánchez-Vidal and Olmo 

Silva, CEP Discussion Paper No. 1537 (http://

cep.lse.ac.uk/pubs/download/dp1537.pdf).

Steve Gibbons is professor of economic 

geography at LSE and director of CEP’s urban 

and spatial programme. Maria Sánchez-Vidal 

is a post-doctoral researcher at CEP.  

Olmo Silva is professor in real estate 

economics and finance at LSE and a research 

associate in CEP’s education and skills, and 

urban and spatial programmes. 

The policy added 
further strain to the 

finances of people 
who were already 

disadvantaged

areas of spending, though we don’t detect precisely in what 

dimensions. We find no systematic falls in spending on food 

or savings; and there is little evidence that individuals in 

affected households worked more or less than before.

In line with the critics’ predictions, the policy appears to have 

reduced wellbeing, as captured by measures of material 

deprivation and self-reported life satisfaction. This evidence 

indicates that the policy added further strain to the finances 

and the standards of living of individuals who were  

already disadvantaged.

So did the policy save the government money? It was 

expected that the policy would affect 660,000 households 

at the time it was introduced. Given the £8 per week 

benefits cut that we observe in our data, this suggests direct 

savings of around £250 million per year – around half the 

government’s own estimate of total savings.

This simply amounts to a benefit cut for tenants who were 

unwilling or unable to move. These savings will also have 

been partly offset by the ‘discretionary payments’ that the 

government boosted to help support families adversely 

affected by the bedroom tax – around £60 million per year 

up to 2015/16.

So the bottom line is that the policy seems to have saved 

some public money – with the burden falling on the affected 

tenants – but it will be slower than expected in achieving its 

aims of reducing social tenants’ use of bedroom space. 
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Metal crime: 
the impact of prices,  
policing and policy

Over the past ten years, big rises  
in commodity prices led to a boom in  
metal crime in the UK, which was 
followed by a bust. Research by 
Tom Kirchmaier, Stephen Machin, 
Matteo Sandi and Robert Witt shows 
that a combination of policing and 
policy change played a key role in 
reducing metal theft.

I
n many historical episodes, the 

extent of criminal activity has 

displayed booms and busts. One very 

clear example is the case of metal 

crime, where in the face of big increases 

in value driven by world commodity prices, 

the incidence of metal thefts in the UK  

(and elsewhere) rose very sharply in the 

2000s. Early in the current decade, metal 

thefts fell dramatically again.

Our research studies the roles of prices, 

policing and policy in explaining these 

crime dynamics. The evidence indicates that 

each played a significant part in shaping 

the boom and bust in metal crime. Its 

initial rapid rise into a crime boom was 

driven by big rises in commodity prices. 

The subsequent police intervention and a 

change in government policy explain the 

subsequent crime ‘bust’.

Metal theft
Big increases in commodity prices, in 

particular in the prices of metals, occurred 

worldwide in the 2000s. This substantively 

increased metal values and, as a result, 

there was a spectacular increase in metal 

crimes in many places. But as with other 

(crime) booms, a bust followed, at least 

in the context of the UK: metal theft has 

fallen very rapidly since near the beginning 

of the current decade. 

Figure 1 shows data from the British 

Transport Police, which record metal theft 

peaking twice in 2008, and then again 

in 2010 and 2011. It then fell following 

Operation Tornado, a police operation 

launched in 2012, and fell once more after 

the Scrap Metal Dealers Act of 2013.
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The 2013 Scrap 
Metal Dealers 

Act made it 
more difficult for 

potential metal 
criminals to sell 
what they steal
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Figure 1:

Metal theft in England and Wales  
(data from the British Transport Police)
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Figure 2:

Metal theft, after controlling for scrap metal prices

Operation 
Tornado, the 

British Transport 
Police response to 

metal crime, was 
highly effective

was trialled across the police forces of 

Northumbria, Durham and Cleveland in 

early 2012.

Our analysis documents that the 

policing response of the British Transport 

Police in 2012 reduced metal crime by an 

estimated 30% within a few months.

It also shows that the tougher 

regulatory system introduced by the Scrap 

Metal Dealers Act in 2013 hindered the 

economic activity of pre-existing scrap 

metal dealers, reflecting the reduced 

market size for potential metal criminals to 

sell what they have stolen.

We can show that both Operation 

Tornado and the Scrap Metal Dealers 

Figure 2 shows metal theft levels after 

empirically controlling for the impact of 

scrap metal prices. We show that before 

January 2012, the levels were essentially 

flat, which indicates that metal prices are 

strong drivers of metal crime, in line with 

the idea that changing economic returns 

shape crime. 

But the rapid upward and downward 

trends are not only due to price changes. 

The second part of our study is motivated 

by the fact that by 2011, the scale 

of metal theft in the UK had reached 

unprecedented levels. As a response, the 

British Transport Police introduced an 

anti-metal crime policy: Operation Tornado 
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Figure 4:

EBITDA margin of scrap metal dealers

This article summarises ‘Prices, Policing and 

Policy: The Dynamics of Crime Booms and 

Busts’ by Tom Kirchmaier, Stephen Machin, 

Matteo Sandi and Robert Witt, CEP Discussion 

Paper No. 1535 (http://cep.lse.ac.uk/pubs/

download/dp1535.pdf). 

Tom Kirchmaier of Copenhagen Business 

School is a visiting senior fellow in CEP’s 

community and labour markets programmes. 

Stephen Machin is director of CEP.  

Matteo Sandi is a research economist in 

CEP’s education and skills programme.  

Robert Witt of the University of Surrey  

is a research associate in CEP’s community 

programme.
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Figure 3:

Metal crime: predicted and realised levels

Act – which forbade cash transactions 

and required the seller to provide formal 

identification – were indeed responsible 

for the strong reduction in metal theft by 

comparing the observed levels with our 

prediction of expected levels in the absence 

of both initiatives – see Figure 3. 

Finally, we show that the turnover of 

scrap metal dealers in England and Wales  

fell by around 17% between 2014 and  

2015. Turnover per employee of scrap  

metal dealers also fell by an estimated  

15%, which suggests that the drop in 

turnover is not explained by disproportionate 

rates of dismissal of employees by the  

scrap metal dealers.

Most importantly, the EBITDA  

margin, as depicted in Figure 4, also  

fell considerably. This is likely to have  

been the result of the reduced scope  

for potential metal criminals to sell what 

they have stolen to scrap metal dealers, 

and by association reflects the diluted 

economic returns of metal crime under  

the new regime.

Conclusions
The pattern of UK metal crime over the 

past ten years is probably one of the more 

extreme cases of a crime boom and bust 

for which there is evidence. But the basic 

notion of crime dynamics embodied in the 

boom and bust is a broader one that applies 

to other crimes.

Our study shows that while policing is 

clearly very important in reducing crime, it 

cannot solve all problems by itself. Some 

contributing factors are clearly outside the 

control of the police, including, in this case, 

the world market price for scrap metal. In 

addition, legislation is needed to suppress 

crime levels.

Metal prices are 
strong drivers  
of metal crime
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Economic consequences 
of family policies
A

ll high-income countries, as 

well as several developing 

countries, have policies in 

place to make it easier for 

people to balance their working lives with 

their family commitments. These include 

parental leave, childcare support and 

flexible work arrangements, to name  

just a few. The impact of these policy 

provisions on the labour market outcomes 

of parents, and especially mothers, is 

actively debated in both policy and 

academic circles.

Proponents of family policies 

typically emphasise their contribution to 

gender equality, by enabling women to 

combine careers and motherhood, and 

sometimes their beneficial impact on child 

development. Opponents often warn 

against consequences of long parental 

leave and flexible work arrangements, 

which may be detrimental to women’s 

careers via both the loss of valuable  

work experience and possibly the higher 

costs for employers to hire women of 

childbearing age.

How do policies and outcomes vary 

across countries? What works and what 

doesn’t? In recent work, we draw lessons 

from existing studies and our own analysis 

on the impact of parental leave and other 

forms of family intervention on female 

employment, earnings gaps and fertility.

At present, all OECD countries with 

the exception of the United States have in 

place paid maternity leave rights around 

the time of birth (of about 20 weeks 

on average) and much shorter paternity 

leave rights (typically below two weeks). 

Following birth-related leave, either parent 

is entitled to parental leave, with lower 

income replacement ratios. Parental leave 

tends to be very long in Nordic countries 

(14 months in Sweden, 20 months in 

Norway and nearly three years in Finland), 

but much shorter or even absent in the 

rest of Europe.

The introduction of parental leave rights 

Job-protected 
parental leave 

entitlements up 
to 18 months are 

associated with 
better female 

employment and 
wage outcomes
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Family-oriented policies – such as parental 
leave, childcare support and flexible work 
arrangements – are in place in all high-income 
countries, as well as several developing ones. 
Claudia Olivetti and Barbara Petrongolo 
summarise what we know about their labour 
market effects, and analyse data on 30 OECD 
countries over 45 years.
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was followed, with long and varying lags, by 

other family-friendly policies such as public 

or subsidised childcare, part-time work or 

flexible working time, and in-work benefits 

for working parents. The rationale behind 

these policies was often to encourage 

fertility while limiting the career penalty  

of motherhood.

Public spending on childcare is currently 

0.7% of GDP on average across OECD 

countries, and between 1-2% in France, 

New Zealand, Scandinavia and the UK. 

These countries also have relatively generous 

family benefits in cash or in-kind and a high 

proportion of employers offering flexible 

working time arrangements.

Figure 1 summarises cross-country 

variation in parental leave available to 

mothers, and plots it against gender gaps 

in employment rates. Overall, countries 

with longer leave entitlements tend to be 

characterised by narrower employment  

gaps. Does this mean that more weeks of 

leave necessarily foster gender equity in the 

labour market?

Progress in the evaluation of the 

impact of family policies on labour market 

outcomes has been challenged by two 

sets of issues. The first arises from the 

complexity of modern family legislation. 

Parental leave can vary in length, job 

protection, income support and availability 

to either parent. The generosity of 

subsidised early years education and care 

may be means-tested. Other provisions, 

such as family transfers and tax allowances 

to low-income workers with children, 

might also be in place.

The recent introduction of family-

friendly practices (right to part-time 

work, flexible working time) adds further 

elements to the picture. Clearly, there are 

interdependencies in the introduction and 

impact of each of these policies, which 

are missed by studying them in isolation. 

The complexity of each single form of 

intervention also makes it harder to  

cover the big picture without neglecting 

relevant details.

The second set of issues concerns the 

direction of causation and the possibility 

that there are unobservable influences on 

both policies and outcomes. For example, 

a stronger female presence in the labour 

market raises the demand for interventions 

that help women to combine work and 

motherhood. More egalitarian gender 

roles may also induce both higher female 

participation and family-friendly legislation.
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Figure 1:

Parental leave and employment gaps in OECD countries

Source: OECD (2016).

Longer and more 
generously paid 
parental leave 

entitlements may 
be detrimental 

to female 
employment, 

especially for the 
less skilled
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Cross-country evidence
One strand of research makes use of 

the rich variation across countries (or 

geographical areas within countries) and 

the availability of internationally consistent 

data on a variety of labour market 

outcomes. Ruhm’s (1998) seminal work 

finds that short periods of parental leave 

entitlement (around three months) lead to 

a small rise in employment rates, with little 

impact on wages. Longer entitlements (of 

around nine months) lead to a negligible 

additional impact on employment but 

sizeable negative effects on wages.

Employment effects can be generated 

by stronger labour market attachment 

during job-protected leave and the right 

of mothers to return to pre-birth jobs. 

But there are also entitlement effects 

for women who, though they wouldn’t 

otherwise participate, intend to accumulate 

work experience to qualify later for 

parental leave benefits. Detrimental wage 

effects after long periods of absence may 

be driven by loss of actual labour market 

experience and non-wage costs to firms.

Our research extends the approach 

of Ruhm (1998) and later work, bringing 

together data on 30 OECD countries  

over 45 years, covering gender outcomes  

in employment and earnings, fertility and 

the expansion in several dimensions of 

family policies.

Our findings suggest that job-protected 

leave entitlements up to a year and a 

half are associated with better female 

employment and wage outcomes. This 

is probably because they allow women 

to return to their pre-birth job, without 

having much effect on fertility. But we 

find that longer and more generously paid 

entitlements may indeed be detrimental  

to female employment, especially for the 

less skilled.

For the college-educated, longer 

parental leave seems instead to be 

associated with wider earnings and wage 

gaps virtually throughout the whole range 

of leave entitlement variation observed 

in our sample. The returns to job-specific 

experience for this group is plausibly higher 

than for the less skilled; and skilled women 

have more to lose from missed career 

advancement opportunities.

The one indicator that is associated 

with more equal gender outcomes across 

the board is public spending on early 

childhood education and care. Presumably, 

the availability of cheap substitutes to 

maternal care encourages female  

labour supply with positive, rather than 

negative, effects on the accumulation of 

actual experience. 

Cross-country studies provide a rich and 

suggestive picture. Since they are based on 

country-level outcomes, they take account 

of spillover effects of policy beyond the 

targeted population. But causal inference 

based on a country-level panel may be 

delicate whenever policy adoption is itself a 

response to labour market trends. The need 

for policy measures that are comparable 

both internationally and over time reduces 

the complexity of intervention to relatively 

coarse indicators.

Policy evaluations with  
micro data
Another strand of research has addressed 

these concerns by evaluating the impact of 

policy for specific countries by combining 

rich micro data – often social security 

records – and variation from natural 

experiments. Studies of Austria, Germany 

and Norway (respectively, Lalive and 

Zweimüller, 2009; Schönberg and Ludsteck, 

2014; and Dahl et al, 2016) tend to find 

that parental leave delays mothers’ return 

to work, with no discernible effects on their 

employment rates in the long run.

Various factors may explain such 

discrepancies. First, the beneficial impact 

of maternity leave may be overestimated 

in cross-country studies in so far as 

exogenous shocks to participation induce 

family-friendly legislation. Second, 

widespread extensions to leave rights in 

most countries have inevitably shifted the 

focus of later studies based on micro data 

towards variations in parental leave at 

much longer durations.

It might thus be possible that the 

availability of some job protection, relative 

to no protection at all, would ensure 

continuity of employment and discourage 

transitions out of the labour market, 

while further extensions would simply 

delay return to work without further 

gains in employment. Overall, there is 

no compelling evidence that extended 

parental leave rights have a positive 

impact on female employment.

In several countries, parents returning 
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There is no 
compelling 
evidence that 
extended parental 
leave rights 
have a positive 
impact on female 
employment
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to work after childbirth continue to receive 

state support in the form of subsidised or 

publicly provided childcare and pre-school 

programmes. For the United States, Cascio 

and Schanzenbach (2013) find only mild 

effects of the availability of pre-school (for 

four year olds) on maternal labour supply, 

while public subsidies for kindergarten 

provision, aimed at five year olds, produce 

clearer employment gains for mothers.

According to Gelbach (2002),  

hours and employment gains mostly 

accrue to single mothers, with lesser 

effects detected for married mothers. 

Similarly, Lefebvre et al (2008) detect a 

sizeable impact of childcare subsidies  

for four year olds in Quebec, when 

combined with wider availability and  

high quality of service.

In contrast, Havnes and Mogstad 

(2011) detect only tiny maternal 

employment effects of subsidised childcare 

in Norway, following a large-scale 

expansion in public childcare in 1975. 

Givord and Marbot (2015) draw similar 

conclusions for France, where an average 

50% subsidy to childcare spending 

only raised female participation by one 

percentage point.

Besides crowding-out other forms of 

childcare, limited effects of subsidies are 

not surprising in a context with relatively 

high female participation and low 

childcare costs at baseline. Bettendorf  

et al (2015) and Nollenberger and 

Rodríguez-Planas (2015) detect slightly 

stronger effects for the Netherlands and 

Spain, respectively.

Conclusion
In summary, while no obvious consensus on 

the labour market impact of parental leave 

rights and benefits emerges from the body 

of empirical research, both macroeconomic 

and microeconomic research tend to find 

positive effects of subsidised childcare on 

female employment, although once more, 

gains appear more moderate based on 

micro-level evidence.

The micro-level studies also find 

beneficial effects of in-work benefits on 

female employment, although these are 

typically sizeable only for single mothers. 

A potential common theme of our 

findings is that making it easier to be a 

working mother may matter more than 

the length of leave entitlements or the 

payments that new parents receive while 

out of the labour force.

Making it 
easier to be a 
working mother, 
via subsidised 
childcare, leads 
to better labour 
market outcomes 
than extending 
parental leave
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Costs of just failing 
high-stakes exams

In many countries, important thresholds in 
national examinations act as a gateway to higher 
levels of education and better employment 
prospects. Stephen Machin, Sandra McNally 
and Jenifer Ruiz-Valenzuela explore the 
consequences of just failing an exam in English 
language taken at the end of compulsory 
schooling in England.

G
etting above or failing to 

reach thresholds in high-

stakes public examinations 

is an important feature of 

success or failure in many people’s lives. 

One well-known example is the need to 

obtain a grade C in English language and 

maths in the age 16 school-leaving exams 

in England (or grade 4 in the new system). 

This is in part because achievement of 

literacy and numeracy skills is recognised 

as an important output of the education 

system. It is also because achieving a 

‘good pass’ (grade C or better) in these 

exams has long been recognised as a key 

requirement for employment.

Indeed, this level of achievement is 

deemed so important that since 2015, 

it has become mandatory for students 

to repeat the exams if they fail to get a 

C grade in English or maths and wish to 

continue in some form of publicly funded 

education.

Our research analyses the benefits (or 

costs) for students who just pass (or fail) 

to meet a key threshold in these exams. 

More specifically, we present evidence on 

the importance of just obtaining a grade 

C in GCSE English language (which is the 

form of English exam undertaken by 72% 

of students in the cohort that we study).

The administrative data that we use 

follow the cohort that took the GCSE 

exam in 2013 over the next three years 

of their lives. Comparing students on the 

threshold of success and failure makes it 

possible to explore whether just passing or 

just failing has consequences for them in 

relation to their probability of early drop-

out from education (and employment) 

and their probability of accessing higher-

level courses, which are known to have a 

positive wage return in the labour market. 

Our analysis also looks at the effect on the 

probability of entering higher education. 

The question is not so much whether 

it is important to perform well in English, 

as whether it is important to get past the 

specific threshold of a grade C. In other 

words, the focus is on isolating the effects 

of good or bad luck on exam day, which 

lead a student to end up on either side of 

the C threshold. Up to now this has not 

been evaluated empirically, even though 

getting a grade C in English is given great 

weight within institutions in England and 

in public conversation.

Our study makes use of the 

distribution of exact marks around the 

important threshold of grade C, using 

data provided by one of the four national 

awarding bodies (AQA). One key feature 

of exams in England is the right to appeal, 

and while the administrative data contain 

final (post-appeal) grades (that is, from 

A* to G), we have also obtained access to 

student-level data on the pre-appeal and 

post-appeal marks. Marks range from 0 

to 300, where the C threshold lies at 180 

marks.

This is important since we can use 

these data to ascertain whether or not 

what looks like manipulation in the data 

is actually due to the re-grading process 

through appeals. Our research is unique in 

having the ‘pre-manipulation’ and ‘post-

manipulation’ distribution of marks for the 

same students. 

The findings we report show that just 

failing to achieve a grade C in English 

has a large associated cost. Put another 

way, the marginal student would have 

performed significantly better in the 

longer term had he or she not been so 

unlucky at this point. 

The results show that narrowly missing 

the C grade in English language decreases 

the probability of enrolling in a higher-

level qualification by at least 9 percentage 

points by age 19 (see Figure 1). There is a 

similarly large effect on the probability of 

achieving a higher (‘full level 3’) academic 

or vocational qualification by age 19 – 
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School students 
who narrowly fail 
to achieve a grade 

C in their GCSE 
English exam pay 

a high price

This article summarises ‘Entry through the 

Narrow Door: The Costs of Just Failing High 

Stakes Exams’ by Stephen Machin, Sandra 

McNally and Jenifer Ruiz-Valenzuela, Centre 

for Vocational Education Research 

(CVER) Discussion Paper No. 14 (http://cver.

lse.ac.uk/textonly/cver/pubs/cverdp014.pdf).

Stephen Machin is director of CEP.  

Sandra McNally of the University of Surrey is 

director of CVER and of CEP’s education and 

skills programme. Jenifer Ruiz-Valenzuela  

is research coordinator of CVER and a 

research economist in CEP’s education and 

skills programme. 

School students 
who narrowly fail 
to achieve a grade 

C in their GCSE 
English exam pay 

a high price

Note: The figures show how outcomes for students ‘jump’ at the threshold for grade C in English 

language. The ‘original marks’ are before any appeals are made (AQA data).
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Figure 2:

Not observed in education at age 18
All C&D sample

which is a pre-requisite for university or 

getting a job with good wage prospects. 

There is also an effect on the probability of 

entering tertiary or higher education.

Perhaps most surprisingly, narrowly 

missing a grade C increases the probability 

of dropping out of education at age 18  

by about 4 percentage points (in a  

context where the national average is 

12%) – see Figure 2. It increases the 

probability of becoming ‘not in education, 

training or employment’ by about  

2 percentage points.

Those entering employment at this 

age (and without a grade C in English) 

are unlikely to be in jobs with good 

progression possibilities. If they are ‘not  

in education, employment or training’,  

this puts them at a high risk of wage 

scarring effects and crime participation 

resulting from youth unemployment in  

the longer term.

We show some evidence on the 

mechanisms through which failing to 

obtain a grade C in English leads to poor 

outcomes. These involve a narrowing 

of opportunities that arise within the 

educational system on the choice of  

post-16 institution and course the year 

after failing to get a C grade in GCSE 

English: students end up in institutions 

with less well-performing peers.

In a well-functioning education 

system, there would be ladders for  

the marginal student – or at least 

alternative educational options with 

good prospects. Our study suggests that 

the marginal student who is unlucky 

pays a high price. 

Our analysis does not suggest 

that having pass/fail thresholds are 

undesirable. Achieving a minimum level of 

literacy and numeracy in the population 

is an important social and economic 

objective. But the fact that there are such 

big consequences from narrowly missing 

out on a C grade suggests that there 

is something going wrong within the 

system. It suggests that young people are 

not getting the support they need if they 

fail to make the grade (even narrowly).

It also suggests that other educational 

options available to people who cannot 

immediately enter higher academic or 

vocational education are failing to help 

a significant proportion of young people 

make progress up the educational ladder. 

Thus, it is symptomatic of an important 

source of inequality in education, with 

associated negative long-term economic 

consequences for young people who 

just fail to pass such an important high-

stakes national exam taken at the end of 

compulsory schooling.

Figure 1:

Enrolled level 3 qualification by age 19
All C&D sample
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in brief...
Multinationals and  
the customs union

Some members of Theresa May’s cabinet are pushing for a 

‘soft’ Brexit, which would allow the UK to remain close to 

the European Union’s (EU) single market and customs union. 

Others favour a ‘hard’ Brexit and aim to strike a trade deal 

similar to CETA, the ‘comprehensive economic and trade 

agreement’ concluded between the EU and Canada.

Multinational corporations with plants in the UK favour a 

soft Brexit. In a leaked report, the Japanese government 

points out that 879 Japanese companies, including 

manufacturing giant Hitachi and carmakers Honda, Nissan 

and Toyota, employ 142,000 staff in the UK. It calls on the 

prime minister to keep the UK in the EU single market and 

customs union, warning that Japanese companies may 

otherwise relocate to continental Europe.

On 8 February 2018, Mrs May met Koji Tsuruoka, 

Japan’s ambassador to the UK, and representatives of 

major Japanese companies including carmakers, other 

manufacturers and banks. Speaking after the meeting, 

the Japanese ambassador reiterated the warning that 

his country’s firms will leave the UK if Brexit makes it 

‘unprofitable’ to stay, saying ‘If there is no profitability of 

continuing operations in the UK, not Japanese only, no 

private company can continue operations’.

Multinational companies like Honda and Nissan have long 

used the UK as their base to serve the European market. For 

example, almost 80% of the cars manufactured by Nissan in 

its plant in Sunderland are currently sold to consumers in the 

rest of Europe. 

EU membership guarantees regulatory alignment with the 

rest of Europe and duty-free treatment. Exit from the single 

market would imply that UK and EU regulations are no 

longer automatically aligned. More importantly, exit from 

the customs union would mean that multinationals may face 

high tariffs if they want to serve EU customers from the UK.

This may seem surprising given that in free trade agreements 

like CETA, tariffs on most manufacturing products are 

slashed to zero. The key difference is that within a customs 

union, goods cross borders without any checks at all.

By contrast, in a free trade agreement, shipments need to be 

checked by customs authorities to ensure that they conform 

with ‘rules of origin’ – criteria on the minimum domestic 

content in a given product. Only goods that comply with 

these rules are considered as originating from member 

countries and are granted preferential tariff treatment. 

Satisfying origin criteria is straightforward for simple goods 

like iron ore but is much more complicated for goods like 

cars, which are produced in international value chains using 

components from around the world.

In our recent study, we show that rules of origin in free 

trade agreements distort global value chains, deterring 

final goods producers from importing inputs from non-

member countries. We construct a unique dataset of 

the rules of origin contained in the North American Free 

Trade Agreement (NAFTA), the world’s largest free trade 

agreement: for every final good, we can trace all the inputs 

that are subject to rules of origin requirements; similarly, 

we can link every intermediate good to the final goods that 

impose rules of origin restrictions on its sourcing.

Exploiting cross-product and cross-country variation in 

treatment over time, we show that NAFTA rules of origin 

led to a sizeable reduction in imports of intermediate goods 

from third countries relative to NAFTA partners. In terms of 

magnitude, our estimates imply that imports of affected 

intermediate goods from non-NAFTA countries would have 

been around 45% higher in the absence of rules of origin.

Our study helps to explain why Japanese multinationals may 

pull out of the UK in the event of a hard Brexit. Companies 

In a customs union, goods cross borders seamlessly, but in a free 
trade agreement, border checks are needed to ensure conformity 
with rules of origin. Paola Conconi explains why a customs union is 
key for multinationals to stay in the UK after Brexit.

Leaving the customs 
union may lead 
multinationals to 
move out of the UK, 
resulting in the loss 
of thousands of jobs
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HARD
SOFT

like Honda and Nissan rely on global supply chains. For 

example, key components for the models they produce 

in the UK are imported from Japan. Right now, they can 

automatically sell the cars they produce in the UK to the rest 

of the EU at zero tariffs.

But in the event of a UK-EU free trade agreement, they 

would face a trade-off if they decide to remain in the UK: 

stop importing key components from Japan and other non-

member countries to comply with rules of origin and obtain 

duty-free treatment; or keep their global value chains in 

place, but face a 10% tariff when exporting their cars from 

the UK to the EU. Relocating to continental Europe would 

allow them to remain in the customs union, avoiding this 

trade-off.

Leaving the customs union would thus be more problematic 

than envisaged by both voters and politicians at the time 

of the Brexit vote. It would not only raise the possibility of 

Rules of origin 
in free trade 
agreements distort 
global value chains: 
they will be key to 
the future UK-EU 
relationship

This article draws on ‘From Final Goods  

to Inputs: The Protectionist Effect of Rules 

of Origin’ by Paola Conconi, Manuel García-

Santana, Laura Puccio and Roberto Venturini, 

CEP Discussion Paper No. 1525  

(http://cep.lse.ac.uk/pubs/download/ 

dp1525.pdf) and forthcoming in the  

American Economic Review.

Paola Conconi is professor of economics 

at the Université Libre de Bruxelles and a 

visiting professor in CEP’s trade programme.

a hard border between Northern Ireland and the Republic 

of Ireland, endangering the reconciliation process between 

them; but it may also lead multinationals to move out of the 

UK, resulting in the loss of thousands of jobs.

If the government decides to go for hard Brexit, it should 

make sure that the rules of origin it negotiates with the EU 

as part of the new trade deal are as flexible as possible, to 

minimise the distortion of global supply chains and the risk 

of relocation of multinationals. The devil is in the detail: what 

threshold of minimum domestic content is agreed on cars 

may, for example, determine whether companies like Honda 

and Nissan remain in the UK or move to France or Germany.
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Higher education 
funding reforms 
in England 

Higher education in England has gone from offering free-
of-charge, full-time undergraduate studies to being one of 
the most expensive systems in the OECD. Ghazala Azmat 
and Stefania Simion assess the educational and labour  
market consequences of these reforms, focusing  
particularly on their distributional effects.
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O
ver the last two decades, 

the financing of higher 

education in England has been 

transformed. The system has 

gone from one that offered free-of-charge, 

full-time undergraduate studies to being 

one of the most expensive in the OECD. 

The amount of direct public expenditure on 

higher education has been reduced from 

80% to around 25% (see Figure 1). 

But the reforms were not 

straightforward. As a result of three main 

reforms in 1998, 2006 and 2012, tuition 

fees increased from zero to around £9,000 

per year today. But means-tested financial 

support also increased, which for some 

students meant a reduction in financing 

constraints to attend university. Moreover, 

the development of the student loan 

system meant that for many, education 

was still ‘free’ at the time of entry and 

re-payable after earnings reached a certain 

threshold.

Despite the extent of these 

reforms, surprisingly little is known 

about their effects on student choices 

and outcomes. Our study aims to 

provide a comprehensive analysis of 

the educational and labour market 

consequences of these higher education 

reforms, focusing on their socio-

economic distributional effects.

Until 1998, (full-time) undergraduate 

education in public universities in England 

was free of charge to students. But 

in response to the declining quality of 

university education and rising costs, 

the government reformed the funding 

of higher education. The initial reform 

introduced in 1998, was later updated in 

2006 and 2012. The reforms had three 

components:

n First, the introduction of tuition fees – 

initially means-tested at £1,000 per year, 

increasing to £3,000 per year in 2006 

for all students and then eventually to 

£9,000 in 2012.

n Second, the introduction of a loan 

system that allowed students to borrow 

(annually) up to the fee amount.

n Finally, support to low-income students, 

including means-tested grants of up to 

£3,700 per year and means-tested loans 

of up to £5,000 per year.

Together these reforms aimed to shift the 

burden of higher education funding from 

the taxpayer to the beneficiaries – the 

students themselves. 

Our research uses detailed longitudinal 

micro-data on all students in state schools 

in England (around 95%) to evaluate the 

short- and long-run effects of the 2006 

and 2012 reforms. Following several 

cohorts of young people from school, 

we can link the data to those entering 

university and then, eventually – for a 

sizeable subset of students – track them 

into the labour market.

We then analyse the impact on 

enrolment, as well as the effects on a 

number of other margins. For example, 

the reforms may have implications  

related to how students sort – in higher 

education but also in the labour market 

– through the choice of institution, its 

location and programmes of study, as 

well as behaviour when in university – 

such as dropout, repetition of years and 

programme switching.

Note: The graph shows the trends in the share of higher education costs, covered by public expenditure across different countries.  

Source: OECD Indicators, 2013, 2014, 2015.
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Finally, we link the impact of the 

reforms to students’ labour market 

outcomes, including their employment 

status, type of contract and earnings. 

From a simple theoretical point of 

view, the predicted effects of higher 

education reforms on university 

participation and other outcomes are not 

entirely clear. For higher socio-economic 

groups, the absence of means-tested 

support suggests that there is an 

unambiguous increase in the cost  

of education.

But for medium and lower socio-

economic groups, there is an ambiguous 

effect. Although all students were obliged 

to pay tuition fees, there was progressivity 

in upfront costs through increases in 

means-tested grants. Moreover, there was 

a release in financing constraints with 

access to additional loans and protection 

against personal bankruptcy due to 

student loans.

Overall, we find only very modest 

effects of reforms on students at both 

the ‘intensive’ and ‘extensive’ margins. 

Regarding the extensive – participation 

– margin, there is a small decrease in 

participation (less than 1%) in response 

to the reforms following the 2006 change 

in financing higher education and no 

significant effect of the 2012 reform on 

participation.

Moreover, we find a reduction in the 

participation gap among those entering 

university from higher and lower socio-

economic groups. The modest reductions 

are only present for students at the top 

of the income distribution, while the 

participation effect on students from 

medium and lower socio-economic groups 

is neutral or even slightly positive. 

On the other outcomes, we continue 

to see only small effects. There is a 

reduction in the distance travelled, which 

suggests that students compensate for 

increased tuition costs by reducing costs 

in other areas. Students from less wealthy 

households are, on average, more likely 

to attend university closer to home. But 

following the reforms – perhaps through a 

reduction in financing constraints – there 

respect to the 2006 and 2012 reforms, 

these stood at a threshold of around 

£15,000 and £21,000, respectively.

Moreover, any remaining debt would 

be written off after 30 years. This suggests 

that some graduates will never be able to 

repay their loan in full. Although it is still 

too early to estimate the repayment rates, 

one study has projected that, under the 

2012 regime, 73% of graduates will have 

some debt written off at the end of the 

repayment period, compared with only 

32% under the 2006 regime (Crawford 

and Jin, 2014). 

Despite the potential repayment issue, 

a return to free higher education does not 

seem optimal with respect to equity. In 

fact, free higher education is likely to be 

regressive since more than 50% of young 

people do not go to university, and those 

who do are disproportionately from high-

income households.

In the absence of a graduate tax (in the 

form of deferred repayments) or income-

contingent loans, higher education is 

typically absorbed into general taxation. 

An important next step would be to 

understand if, and by how much, the 

change in the tax system redistributes from 

lower to higher-income individuals.

is a small increase in the number attending 

a university further from home.

The effect on university choice and 

performance within university is mixed. 

While the participation gaps across  

socio-economic groups are closing, we  

see that the choices made when in 

university generate some increases in gaps. 

For example, there is a fall in completion 

rates and an increase in degree programme 

switching for those from lower socio-

economic backgrounds. We also find that 

these students are more likely to select 

into degree programmes that have lower 

expected earnings later in life.

Finally, we observe marginally improved 

labour outcomes – in terms of employment 

status, type of contract and earnings – for 

those from higher-income households 

and marginally worse labour outcomes 

for those from lower-income households. 

These negative effects may point towards 

a differential sorting response into 

university by those from different wealth 

backgrounds. But again, all effects are 

economically small. 

One key question is whether these 

reforms are cost-effective in the longer run. 

Higher education is a risky investment  

and the loans to which students in  

England have access include some 

insurance. In particular, graduates repay 

tuition fees only once they have attained 

a predetermined income threshold. With 

Students seem to compensate  
for increased tuition costs by 
reducing costs in other areas,  
such as distance to university

This article summarises ‘Higher Education 

Funding Reforms: A Comprehensive Analysis 

of Educational and Labour Market Outcomes 

in England’ by Ghazala Azmat and Stefania 

Simion, CEP Discussion Paper No. 1529 (http://

cep.lse.ac.uk/pubs/download/dp1529.pdf).

Ghazala Azmat is professor of economics  

at Sciences Po and a research associate in 

CEP’s growth and labour markets programmes. 

Stefania Simion is at the University of 

Edinburgh.

Further reading

Claire Crawford and Wenchao Jin (2014) 

‘Payback Time? Student Debt and Loan 

Repayments: What will the 2012 Reforms 

Mean for Graduates?’, Institute for  

Fiscal Studies.
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