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‘People in this country have had enough

of experts’, said a prominent Leave

campaigner in the UK’s referendum on

membership of the European Union

(EU). But steering a course between

what seems to be public demand for

lower immigration and the importance

of retaining access to vital EU markets

needs more than pompous words 

from deceitful journalist-politicians.

Despite being among the derided

experts that counselled against a vote

for Brexit, economists at the Centre for

Economic Performance (CEP) will

continue to provide research-based

analysis and evidence on key 

post-referendum policies.

One such area is education, where

the new prime minister has called for

the country to become ‘the great

meritocracy’. She has also raised the

possibility of the return of selective state

schools – but as the director of CEP’s

education and skills programme Sandra

McNally argues, it’s hard to reconcile the

expansion of grammar schools with a

commitment to social mobility. Writing

in this issue of CentrePiece, Sandra

points to reform of England’s system 

of technical education for those who

don’t follow the academic track as

having stronger potential for promoting

social mobility.

Public infrastructure is another policy

area rising up the agenda after the

change of personnel at the top of the

UK government. Here, we have two

articles on the huge benefits that China

has reaped from investments in road

networks and high-speed rail; one on

the questionable educational benefits

from installing superfast broadband;

and one on the Northern Powerhouse

and the broader ambition to reduce

regional disparities through

geographically targeted investments.

Our cover story focuses directly on

Brexit and the core trade-off between

remaining part of the Single Market

and limiting free movement of labour.

In an analysis of the potential labour

market impact of restrictions on

immigration from the EU, Barbara

Petrongolo concludes that they are

unlikely to improve the prospects 

for UK-born workers. Indeed, it is

probable that key sectors of the

economy will be hit, including finance,

higher education, low-tech

manufacturing and domestic personnel.

Finally, following the departure of

John Van Reenen to the United States,

we are delighted to announce that

Stephen Machin has taken up the post

of CEP’s director. Steve has been CEP’s

research director since 2003 and is one

of the world’s leading economists in

fields as diverse as education, labour,

crime and firm performance. He will

drive forward the longstanding CEP

mission to conduct world-quality and

policy-relevant research.

Romesh Vaitilingam, Editor

romesh@vaitilingam.com
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M
embership of the European

Union (EU) has direct

effects on the UK labour

market via the free

movement of labour and the contribution

of immigration to GDP, the fiscal budget

and productivity. It also has indirect 

effects via the impact of trade flows and

foreign direct investment on aggregate

economic activity.

But the first-order labour market

effects of the vote to leave the EU relate

to increased uncertainty about future

economic and political scenarios. 

There were clear signals of a hiring 

freeze shortly after the referendum. 

In the week afterwards, online job ads 

fell by nearly a half – from nearly 

1.5 million to about 800,000 (according 

to www.cebglobal.com). This drop is 

far outside normal fluctuations in online

job ads, which are typically in the range 

of 5-10%. 

According to the Confederation of

British Industry (CBI), business confidence

has fallen to a record low since the peak

of the financial crisis in 2009. And the first

survey of the UK private sector carried out

after the referendum (the Markit/CIPS

purchasing managers’ index) showed 

signs of the sharpest downturn in business

activity since 2009, especially in the 

service sector. 

In the medium term, further effects of

Brexit on jobs and wages will be

determined by the deals negotiated

between the UK and other countries on

international trade and the movement of

labour. The key trade-off being debated is

between free trade and control of the free

movement of labour, albeit with some

nuances in between.

If the UK intends to remain a member

of the European Economic Area (EEA) and

retain access to the single market, it seems

it has to accept free movement of labour

to and from the EU, as do other countries

in the European Free Trade Association.

Only weaker trade relationships, with

higher transaction costs, would potentially

enable the UK to retain border controls on

EU immigration in a way similar to how 

non-EU immigration is restricted. 

Most economists would argue that

there is not much of a trade-off involved

in this choice. The EU is the UK’s largest

trade partner (accounting for about half of

Following the referendum vote to leave the
European Union, the UK faces a trade-off
between retaining access to the Single Market
and restricting free movement of labour.
Barbara Petrongolo considers the likely impact
of tougher immigration controls on the wages
and employment prospects of the UK-born and
the current stock of immigrants.

Brexit and the 
UK labour market

New immigration
restrictions are unlikely
to improve the prospects
for UK-born workers
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UK trade flows) and losing access to the

Single Market would inevitably damage

the UK economy. Dhingra et al (2016a)

calculate that in an optimistic scenario in

which the UK remains a member of the

EEA, it would suffer a 1.3% decline in

GDP per head, mostly resulting from the

impact of non-tariff trade barriers on 

trade flows.

But in a pessimistic scenario in which

the UK leaves the EEA and trade between

the UK and the EU is governed by World

Trade Organization rules, the higher

increase in trade costs would induce a fall

in GDP per head of about 2.6%. To be

added to this is the resulting fall in foreign

direct investment, which is estimated to

produce an even stronger decline in UK

GDP than the increase in trade costs

(Dhingra et al, 2016b).

Is it economically worthwhile to bear

these costs in order to retain controls 

on immigration flows from the EU? EU

immigration has represented the bulk of

the recent growth in the share of foreign-

born population in the UK, especially after

the EU enlargement of 2004, and EU

nationals have entered – to varying

degrees – all sectors of the UK economy.

In the past 20 years, the share of EU

nationals in the working age population

has grown from 1.8% to 6.3%. EU

immigrants are on average younger, more

educated and more likely to be in work

than the UK-born population. To give an

example, in 2015, the employment-to-

population ratio was 72.5% among the

UK-born, 78.2% among all EU immigrants

and up to 81.9% among immigrants from

the countries that joined the EU in 2004

(Wadsworth et al, 2016).

Research on the impact of immigration

to the UK has detected no negative effects

on the average wages of UK-born workers

(Dustmann et al, 2005; Manacorda et al,

2012). There may even be slight positive

effects, albeit with losses at the bottom of

the wage distribution and gains at the top

(Dustmann et al, 2013). 

Research also shows that EU

immigrants have contributed positively to

the UK fiscal budget. This is perhaps not

surprising given that on average they are

younger and more likely to be in work

than the UK-born and therefore tend to

pay more in taxes than they receive in

benefits. Dustmann and Frattini (2014)

estimate that between 2001 and 2011,

immigrants from the 2004 accession

countries made a net fiscal contribution of

nearly £5 billion, and other EU immigrants

contributed another £15 billion. 

Wadsworth et al (2016) take a closer

look at EU immigration during and after

the Great Recession. They find that much

of the rise in EU immigration took place at

a time when the unemployment rate for

UK-born workers was rising and their real

wages were falling – that is, during the

recession years. But EU immigration kept

rising after the end of the recession, while

the unemployment rate of UK-born

workers was falling back to pre-crisis levels

and their real wages were starting to

grow. This implies little or no correlation

between immigration and the labour

market prospects of the UK-born across

the economy as a whole.

It could be argued that even if the

aggregate picture is reassuring, there may

be situations in which certain groups of

the UK-born do indeed lose out, especially

in local areas that have attracted higher

numbers of immigrants. But a more

disaggregated analysis shows that UK local

authorities with a higher increase in EU

immigrants between 2008 and 2015 have

not experienced any larger increase in UK-

born unemployment or a deeper fall in

their wages, even for the less skilled. 

But one group that does seem to

suffer from the arrival of new immigrants

is the stock of pre-existing immigrants

(Manacorda et al, 2012; Ottaviano and

Peri, 2012). The substitutability between

new immigrants, pre-existing immigrants

and UK-born workers in the host labour

market can shed light on why new

immigration could harm the labour market

prospects of existing immigrants but not

much those of the UK-born.

UK-born workers and new immigrants

are far from perfect substitutes in most

labour markets even if they have similar

levels of education or experience. This is

because they tend to work in different

jobs and perform different tasks.

Immigrants may have culture-specific skills

and barriers, and both comparative

(dis)advantages and immigrants’ networks

lead them to cluster in occupations and

industries in which foreign-born workers

are already over-represented. These

mechanisms limit the extent of job

competition between the UK-born and

immigrants, but reinforce competition

across different cohorts of immigrants. 

According to the UK Labour Force

Survey, low-skill EU immigrants tend to

cluster in low-tech manufacturing,

construction, private households and

Cuts in EU immigration are likely
to hit finance, higher education,
low-tech manufacturing and
domestic personnel

LABOUR
MARKET

BREXIT
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Reduced
immigration 

may encourage
greater

automation in
some sectors,

notably low-tech
manufacturing

Barbara Petrongolo is professor of

economics at Queen Mary University of

London and a research associate in CEP’s

labour markets programme.

This analysis of the UK labour market was

first published in the VoxEU ebook Brexit

Beckons: Thinking ahead by leading

economists (http://voxeu.org/content/

brexit-beckons-thinking-ahead-leading-

economists).

cleaning jobs in general, but are

disproportionately less likely than unskilled

UK-born workers to hold managerial roles.

Skilled EU immigrants tend to be more

occupationally polarised than UK-born

workers: they are much more likely 

to work in unskilled occupations for 

which they are over-educated, but they 

are also over-represented in finance and

higher education.

If the implementation of Brexit

introduces restrictions on EU immigration

in a way similar to the visa scheme

currently in place for immigrants from

outside the EU, the effects of cuts in EU

immigration are mostly going to be noticed

in sectors and professions in which

immigrants are concentrated – towards the

top and the bottom of the job ladder.

If labour market gaps left by cuts in EU

immigration were filled by a higher supply

of UK-born workers and non-EU

immigrants, wages and employment in

these sectors would remain unchanged.

But this is clearly unlikely, as UK-born

workers are imperfect substitutes for

immigrants.

What’s more, for given skills and

industries, UK-born workers have higher

reservation wages than immigrants: Clarke

(2016) calculates that the average hourly

wage in the 15 UK industries with the

highest concentration of immigrants from

the 2004 accession countries is £9.32,

significantly below average UK-born wages

of £11.07. As for non-EU immigrants,

existing visa quotas give little prospect of

non-EU immigration being expanded in a

way that would offset cuts to EU

immigration. 

It is thus reasonable to expect labour

shortages in sectors of the economy 

with a large presence of EU immigrants,

especially food manufacturing, domestic

personnel and the parts of the public

sector most exposed to skill shortages –

and an increase in prices and wages in

these sectors.

Clarke (2016) predicts that even if the

government were able to halt net EU

immigration immediately, real wages in the

occupational groups most affected by

immigration would rise only very mildly:

from 0.16% in administrative and

secretarial jobs to 0.62% in skilled trades.

These gains would be much smaller than

the Bank of England’s revisions to its

forecasts of earnings and inflation for

2018, implying a reduction of two

percentage points in real earnings growth

compared with what was expected prior to

the referendum.

A further outcome might be greater

mechanisation and automation in some

sectors, most notably low-tech

manufacturing. Reduced immigration may

encourage – via slower growth in low-

skilled labour supply – the adoption of

labour-saving technologies and productivity

growth (Card, 2005). But other sectors,

such as domestic personnel or high-skill

services, are unlikely to benefit from the

same mechanisms. 
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Which individual and local factors spurred a
majority of UK voters to decide against
continued membership of the European Union?
Monica Langella and Alan Manning explore
the effects of the demographic and industrial
composition of local areas on the share of 
the Leave vote.

Who 
voted 
Leave?
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T
he UK’s vote to leave the

European Union (EU) has

induced much speculation

about the key factors behind

people’s decisions. Opinion polls (such as

the Ashcroft Polls1) show that older and

less educated people were more likely to

vote Leave. Other dimensions that could

have affected the voting outcome are

those related to the local areas where

people live. Indeed, one of the main

hypotheses put forward for the Leave vote

is that it represents the reaction of those

parts of the country that have been left

behind by globalisation or that feel

threatened by immigration.

Our research tests to what extent the

characteristics of local areas influenced the

voting outcomes, with a particular focus

on aspects that a great deal of public

discussion has suggested were the main

drivers of the Leave vote: age; education;

immigration; and changes over time in

industrial structure. We therefore analyse

the impact of a set of area-level

characteristics on the share of the 

Leave vote.

The characteristics we look at derive

from the most recent census data (2011)

and earlier decades for the 380 local

authorities and unitary authorities in

Britain. These data give us an overall

picture of the demographic, ethnic and

industrial composition of each area, not

only of the pool of people who were

eligible to vote, registered to vote 

and/or actual voters in the referendum.

The results show that area-level

characteristics are strongly connected 

with the Leave vote.

1 http://lordashcroftpolls.com/2016/06/how-the-united-kingdom-voted-and-why

Table 1:

Correlations between area-level characteristics 
and the vote for Leave

Note: All measures come from 2011, 1991,

and 1981 population censuses. ‘Heavy

industry’ comprises employment shares of

agriculture, mining, manufacturing and

construction. ‘Public sector’ comprises

employment shares of public

administration, education and health.

Percentage point change 

in the vote for Leave

A 10 percentage point increase in 

Share of graduates (2011) -11.2

Share of students (2011) -5

Share of people aged 60 and older (2011) 4.3

Share of white people (2011) 2

Share of migrants (2011) 3.3

Change in migrant shares (1991-2011) 0.1

Change in heavy industry employment (1981-2011) -1.2

Change in public sector employment (1981-2011) -1.8

Share of working age population (2015) 1.3

Scotland -16.5

Individual
demographics

were a key
influence on the
Leave vote, but

so too were
characteristics of

local areas
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Local traits and EU aversion
A number of the area-level characteristics

evaluated in our study have a non-zero

correlation with the share of the Leave

vote in an area – and together, the

characteristics that we include in our

empirical analysis explain 90% of the

variation in the Leave vote. Table 1 reports

the magnitude of each relationship:

n More graduates and more students in

an area are related to a lower Leave vote.

n A higher incidence of people aged 60

and older in an area is related to a higher

Leave vote.

n Both the share of white people and the

share of people born outside the UK in an

area are related to a higher Leave vote.

n The rise in immigration shares from

1991 to 2011 is related to a higher  

Leave vote.

n As discussion about the role of

globalisation suggests, changes in the

industrial structure of the area are

important: falls in employment in heavy

industry and the public sector between 

1981 and 2011 are both related to an

increase in the Leave vote.

n The higher the share of working age

population, the higher the Leave vote.

n The voting behaviour of Scottish 

residents shows a lower propensity to vote

Leave even after accounting for the

demographic and industrial composition 

of an area. But contrary to much discussion,

there is no ‘London effect’: the London

vote is more or less what one would expect

given its demographic structure.

Together, these variables explain most of

the variation in the Leave vote. But while

our results are not exhaustive of all 

the dimensions that could potentially

influence voting, they do suggest that, 

in general, area-level characteristics did

play a role.

For example, areas with younger and

more educated people had a lower Leave

vote, confirming individual-level results

from polls. The opposite is true for areas

with recent increases in immigration and

where industrial decline has been stronger.

Moreover, the results for Scotland suggest

that politics may have also played an

important role in driving the result.

Min – -3
-3 – -2
-2 – -1
-1 – -0.5
-0.5 – 0
0 – 1
1 – 2
2 – 3
3 – 5
5 – Max

Min – -3
-3 – -2
-2 – -1
-1 – -0.5
-0.5 – 0
0 – 1
1 – 2
2 – 3
3 – 5
5 – Max

Figure 1:

Components of the Leave vote
Note: Blue corresponds to the Leave vote predicted by the corresponding

component; red to a higher predicted Leave vote. Intervals are defined

on a common scale based on all components and residuals.

Panel A: 

Education
Panel B: 

Immigration
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Visualising area-level
components
As the outcome of the referendum became

clear, the media immediately reported that

the geographical distribution of the 

Leave vote revealed considerable 

differences across Britain, with lower 

shares in Scotland, London, Oxford,

Cambridge and Brighton, and higher 

shares in the Centre-North and the East 

of England.2

The empirical exercise we have 

run allows us to decompose the variation 

of the Leave vote into different components

related to different area-level characteristics.

Figure 1 maps the incidence of some of 

the most relevant ones. Higher values 

in the maps mean that the corresponding

factor is more important in explaining the

Leave vote in the area. 

n Areas where the level of education and

the proportion of students predict a lower

Leave vote are concentrated in the 

Centre-South and in urban areas in the

North of England and Scotland.

n Areas where the current level of

immigration and its increase over time

predict a higher Leave vote are mostly

concentrated in London.

n Mapping the contribution related to

the share of people aged 60 or older, the

picture mirrors the distribution of the

education component.

n The geographical distribution of the

industrial change component is more

homogeneous across areas and is less

likely to show extreme values than the

other components. It predicts a higher

Leave vote in the central part of England

and in the Stirling area of Scotland.

Min – -3
-3 – -2
-2 – -1
-1 – -0.5
-0.5 – 0
0 – 1
1 – 2
2 – 3
3 – 5
5 – Max

Min – -3
-3 – -2
-2 – -1
-1 – -0.5
-0.5 – 0
0 – 1
1 – 2
2 – 3
3 – 5
5 – Max

Politics,
immigration and
the decline of
manufacturing
all played a 
role in the
referendum
outcome

2 Panel A of Figure 3 on page 11 shows the geographical distribution of the Leave vote.

Panel C: 

Age
Panel D: 

Industrial changes
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Figure 2 maps the part of the variation

that is not explained by the variables

included in the analysis (for example,

political preferences and preferences for

redistribution, which may affect the

referendum outcome) together with the

part of the effect related to Scotland. 

If the unexplained variation in the Leave 

vote is uncorrelated with area-level

characteristics not included in our study,

we should observe that residuals are not

concentrated in any specific regions. 

But Figure 2 indicates that high values of

the residuals are concentrated in some

particular areas in the North of England

and close to London. This suggests that

there may still be room for other factors

explaining the variation in the Leave vote.

Figure 2:

Regression residuals 
and the Scotland effect
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In a parallel world
A great deal of pre- and post-referendum

debate has focused on the role of

immigration and concerns about EU

agreements on freedom of movement and

possibly their interplay with the current

immigration crisis related to tensions in the

Middle East. Although we would not

address whether these concerns actually

reflect the reality and effectiveness of EU

immigration policies, we still want to

examine the extent to which immigration is

able to explain variations in the Leave vote.

Using the results obtained in our

empirical exercise, we predict what would

have been the voting distribution if the

level of people born outside the UK had

stayed at its 1991 level. The results are

mapped in Panel B of Figure 3.

On the one hand – from a qualitative

comparison of Panels A and B of 

Figure 3 – the ranking of the vote for

Leave across areas does not seem to be

altered by this exercise, and high and low

Leave areas seem to be the same. On the

other hand, the level of the vote for

Leave appears to be lower under our

scenario, and this reflects the average

share of the Leave vote, which goes from

the 52.1% of the actual share to 46.9%

under our hypothesis. This confirms that

immigration levels had a sizeable

correlation with the voting outcomes,

although the channel driving this

correlation remains to be analysed. 

Percentage of
Leave votes

0 – 30
30 – 35
35 – 40
40 – 45
45 – 50
50 – 55
55 – 60
60 – 65
65 – 70
70 –

Predicted percentage 
of Leave votes

0 – 30
30 – 35
35 – 40
40 – 45
45 – 50
50 – 55
55 – 60
60 – 65
65 – 70
70 –

Figure 3:

The geographical distribution of the Leave vote

Panel B:

Predicted share of the Leave
vote keeping immigration
fixed at the 1991 level and
assuming no variation in
immigration over time

Monica Langella is a research officer at CEP.

Alan Manning is professor of economics at

LSE and director of CEP’s community

research programme.

If EU
immigration had
remained at its
1991 level, the

Leave vote share
may have been

considerably
lower

Panel A: 

Actual distribution
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T
he UK government is investing

over £1 billion in providing

superfast internet coverage to

95% of the country by 2017.1

Both the European Union and the United

States have similarly ambitious plans to

increase public access to broadband

services providing download speeds of

30Mbps or higher. 

These policies are partly motivated by

claims that broadband upgrades will have

positive effects on the economy and

people’s lives, ranging from higher

productivity to more flexible working

schedules. They also emphasise a

supposed link between broadband

upgrades and educational achievement in

light of both the large amounts of time

that young people devote to online

content and the abundance of online

educational resources. The latter range

from longstanding platforms, such as the

thousands of homework support channels

on YouTube or Wikipedia, to more recent

developments such as massive open online

courses or ‘MOOCs’. 

Many of young people’s most

common online activities – research for

homework, online games, streaming

videos and downloading music – require

fast connections. But it is an open

question whether upgrading the available

information and communication

technologies (ICT) increases learning

productivity or whether it leads to

distractions that could in principle have

negative effects on learning outcomes.

Despite its importance for policy,

evidence on the impact of ICT on

educational attainment is scarce since it is

difficult to establish a causal connection.

For example, richer households can afford

faster internet packages and better ICT

equipment; at the same time, young

people from wealthy backgrounds

generally attend good schools and

perform better in national exams. We

would then observe a positive correlation

between home ICT and educational

achievement without necessarily implying

causality.

Our research combines a rich

collection of micro-data with a new

empirical approach to provide such causal

evidence. Our main result is that even

large changes in connection speeds have

no effect on educational attainment or on

time spent studying online or offline. 

To understand the relationship

between ICT and educational achievement

we decompose the effect into two

mechanisms: the impact of ICT on study

hours; and the impact of ICT on study-

hour productivity. On the one hand,

reduced ICT costs could have a positive

impact on learning productivity as, with

faster connections, young people can

access more online content per unit of

time. On the other hand, they might

reduce their study hours by spending more

time online on other activities. The net

effect is unclear. 

To test these hypotheses, we use

micro-data for England that allow us to

link administrative test scores for all

Governments around the world are committing
substantial public funds to upgrading their
broadband infrastructure, partly in the hope of
promoting education. Research findings by
Rosa Sanchis-Guarner and colleagues raise
doubts about whether faster internet speeds 
will raise young people’s attainment at school.

Faster broadband: 
are there any
educational benefits?

Internet access
and internet
speed at home

have zero impact
on children’s
educational
attainment

1 https://www.gov.uk/guidance/broadband-delivery-uk
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primary and secondary school pupils to

the ICT available at their home addresses.

Using data on the whole population of

school children allows us to estimate

nationally representative effects and how

they vary across multiple dimensions.

We focus on the impact of available

ICT on key stage test scores for pupils

aged 7 to 16 years old during the period

2002-08. In addition, we investigate the

impact of ICT availability on study time

and computer use of children aged 11 to

15 years old, using data from the youth

questionnaires in the British Household

Panel Survey (BHPS), the Understanding

Society (US) survey and from the

Longitudinal Study of Young People in

England (LSYPE) survey.

To estimate causality, we exploit a

well-known feature of DSL-broadband

technology: that the length of the copper

wire connecting homes to the local

telephone exchange station is a key

determinant of the available broadband

speed (our measure of ICT). There are

approximately 3,900 telephone exchange

stations that provide all addresses in

England with telephone connections (see

Panel A of Figure 1). 

Figure 1:

Telephone exchange stations
Panel A depicts telephone exchange station catchment area boundaries 

in England (thick black lines). Panel B depicts individual postcodes 

(thinner gray lines) in a residential area in North London. The black 

points indicate the locations of exchange stations.
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One possible approach in this context

would be to compare the outcomes of

pupils whose homes are located at

different distances from connected

exchanges and who thus have access to

potentially different broadband speeds.

But neither observed differences in

broadband speeds across households

(which include package choices) nor

residential distances to the connected

exchange stations are randomly assigned. 

Even if households might not actively

locate close to the telephone exchanges 

to benefit from faster connections (for

example, if they do not know where these

are), to be able to connect the maximum

number of addresses, planners located the

switchboard infrastructure inside large

buildings in central locations close to

major road junctions (‘local town centres’).

Hence, the location of these exchanges is

not random and households might

‘passively sort’ at different distances 

from them. 

To identify the impact of differences in

broadband speed across households, we

use boundary discontinuities across usually

unobserved exchange station catchment

areas. How? We notice that each

telephone exchange station serves an

invisible catchment area of residential

addresses. The extent and shape of this

catchment area is a by-product of history:

rapid growth in fixed-line telephony

during and after the Second World War in

combination with capacity constraints at

the exchange switchboards led to invisible

and essentially randomly placed station-

level boundaries.

We use telecom network micro-data

to construct these catchment areas for

each of several thousand telephone

exchange stations in England. As Panel B

of Figure 1 shows, neighbouring

residences on different sides of the

boundaries can face substantial differences

in broadband speed. This variation stems

from jumps in the copper wire distances

between homes and their connected

exchange stations on the slower side

(longer distances to connected exchange)

relative to the faster side (shorter distances

to connected exchange) across a given

boundary segment.

We exploit this feature across more

than 20,000 boundaries in England. 

The key element is that nothing that

affects educational outcomes apart from

broadband speed changes discontinuously

Improved
broadband

access has no
significant effect

on the time
pupils spend

studying online
or offline
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Figure 2:

The effects of invisible exchange station catchment area boundaries
The left-hand side in each chart shows the slower side of a given exchange boundary segment: 

the side with higher average residential distances to the connected exchange station.



between neighbouring homes when

crossing the invisible boundary. We also

complement this design with additional

information about the date of first-time

exchange station-level ADSL broadband

upgrades. We can use this information to

restrict the analysis to a subsample of

boundaries for which only one side had

been upgraded to broadband internet. 

Taking this research design to the

data, we present several new findings

summarised in Figure 2. We find that the

average jump in ICT across exchange

station boundaries is substantial. The

average difference in residential distances

to their connected exchange station

between neighbouring homes on different

sides of the boundary is 725 metres (or

65% of a standard deviation). As Panel A

of Figure 2 shows, this estimate increases

to 2,250 metres (or two standard

deviations) when restricting the estimation

to the top third of boundary segments

with the largest average difference in
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residential connection distances across the

boundary.

These discontinuous jumps in copper

wire connection lengths translate into

substantial differences in broadband

speeds. We find that the average jump in

the time cost of accessing a given amount

of online content rises by 22% when

moving from the slow side of an invisible

boundary to the faster side. As Panel B of

Figure 2 shows, this effect increases to

47% when restricting attention to the top

third of boundary segments with the

largest jumps in connection distances. 

Thus, our strategy shows that being located

on the side of a boundary with shorter

connections to the telephone exchange

affects broadband speeds at home.

Turning to the effect of internet speed

on test scores, our estimates suggest that

even substantial changes in the

connection speeds have a precisely

estimated effect of zero on educational

attainment (Panel C of Figure 2). 

The estimates are causally identified:

house prices (Panel D of Figure 2), 

pupils’ socio-economic characteristics 

and access to local amenities are

unaffected by the boundaries. 

We explore the extent to which this

average effect may mask significant

heterogeneity, and find that the result

holds for all groups in the pupil population

– by age, gender, ethnic and socio-

economic characteristics. It also holds for
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importance of
fast broadband
for educational
success seem to
be unjustified

Figure 3:

The effects of invisible exchange station catchment area boundaries – BHPS/US results
The left-hand side in each chart shows the slower side of a given exchange boundary segment: 

the side with higher average residential distances to the connected exchange station.
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outcome of interest (education) that has

served as one of the central motivations

for ICT upgrades and has featured

prominently in discussions of the so-called

‘digital divide’. 

Second, our empirical approach

provides a useful tool that can be applied

to a number of questions about the

effects of variation in available ICT

upgrades – for example, on business

creation, firm productivity or labour

market outcomes – and in a variety of

different empirical contexts – access to or

upgrades of infrastructure.

Access to fast broadband has been

claimed to be key for educational success,

and the lack of such connections

identified as a drawback for the

development of rural communities. Our

results suggest a less negative scenario.

Given the amount of funds committed to

ICT upgrades and the bold claims made

about superfast broadband investment,

our research highlights the fact that more

robust evidence is urgently needed to

justify such investment.

This article summarises ‘ICT and Education:

Evidence from Student Home Addresses’ by

Benjamin Faber, Rosa Sanchis-Guarner and

Felix Weinhardt, CEP Discussion Paper 

No. 1359 (http://cep.lse.ac.uk/pubs/

download/dp1359.pdf).

CEP alumnus Benjamin Faber is at the

University of California, Berkeley. Rosa

Sanchis-Guarner of Imperial College

London and Felix Weinhardt of Humboldt

University of Berlin are research associates 

in CEP’s urban programme.

every year in the period 2002-08, for

different subjects (English, mathematics

and science) and across different initial

levels of available ICT. 

We complement this analysis using the

information about the date of first-time

exchange station-level ADSL broadband

upgrades. Even when we restrict the

analysis to this subsample where the

potential jumps in broadband speed

would be larger, there is also zero impact

when comparing pupils on different sides

of boundaries.

Using additional micro-data on pupil

time use and internet use to quantify the

channels underlying this zero overall

effect, we find that jumps in ICT have no

significant effect on time spent studying

online or offline, nor on study productivity.

Figure 3 presents these results. We find

that jumps in broadband access have no

significant effect on time spent online,

time spent doing homework or the

propensity to use online resources for

homework. As neither test scores nor the

number of study hours are affected by ICT,

we can conclude that study productivity is

not affected either.

Our analysis serves to inform policy

debates on ICT in two ways. The first is

that it provides policy-makers with credible

empirical estimates for an important

It seems
doubtful that

having superfast
broadband at

home will raise
young people’s

educational
attainment
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T
heresa May, the UK’s new

prime minister, has outlined

her vision of a country that

‘works not for the privileged

few but that works for every one of us…

because we’re going to give people

control over their lives’. A good place for

her to start would be to make sure that

the government sticks to its promise to

implement the 34 recommendations set

out in a recent independent report that

aims to simplify radically the education

choices available for people after the 

age of 16.

The Sainsbury Review, published in

July, sets out a blueprint for technical

education for young people and adults.1

The report is wide-ranging and

ambitious, with recommendations that

cover many aspects of the way that

education is provided. The government’s

Post-16 Skills Plan, published on the

same day, says that the Sainsbury

recommendations will be accepted

‘unequivocally where that is possible

within existing budgets’.2

Nowhere is reform more necessary

than in the options for teenagers after

they finish their GCSE exams at age 16. 

As my colleagues and I have outlined in

the first discussion paper published by

the Centre for Vocational Education

Research (CVER), the system as it

currently stands is obtuse – even for 

us ‘experts’.

We begin by noting that most young

people do not follow the ‘academic track’

(A-levels) after leaving school, and only

about a third go to university before the

age of 20. Those who do follow the

academic track have much higher prior

attainment and are much less likely to

come from a disadvantaged background

than the average young person. 

Yet progression routes for the majority

who don’t take the academic track but

instead opt for vocational post-compulsory

education are neither as well known nor

subject to the same degree of discussion

among academics or the media. This is

partly a result of the complexity of the

vocational education system and the

difficulty of deciphering the data that 

are available.

While young people opting to take 

A-levels merely have to choose the

subjects in which to take their exams,

those on the vocational path face a much

more diverse choice set. There are

thousands of courses available, varying

widely in length, level, degree of difficulty

and specialisation. Many of them have

uncertain value in the labour market or

they offer low prospects for progression to

higher levels of education for those who

obtain them.

If we are to tackle longstanding

problems of low social mobility and a long

tail of underachievers, it is essential that

post-16 vocational options come under

proper scrutiny. The sheer complexity of

the system is particularly important to

address. Indeed, complaints about careers

information and guidance may arise more

from the attributes of the system itself

rather than insufficient attention paid to it

by educational institutions.

CVER has made a start on unravelling

all of this. As a starting point, we use

linked administrative data to track the

decisions made by all young people in

England who left compulsory education

after taking their GCSE exams in the

academic year 2009/10. We follow them

Well under half of young people in England complete 
A-levels, yet the baffling array of qualifications
available for their peers is rarely discussed. 
Sandra McNally, director of the newly established
Centre for Vocational Education Research, describes
the complex system of post-16 technical education –
and calls for major reforms to address our collective
need for improved skills and social mobility.

Post-16 educational
choices in England

1 http://www.gatsby.org.uk/uploads/education/reports/pdf/report-of-the-independent-panel-on-technical-education.pdf
2 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/536043/Post-16_Skills_Plan.pdf

England’s system
of technical
education

requires a radical
simplification
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through the next four years to the age 

of 20. We observe their educational

choices at each stage. 

We put the many different types of

post-16 qualifications into several broad

categories, and we look at the probability

of achieving various outcomes by the age

of 20, conditional on the path chosen at

the age of 17. We also take account of

the influence of demographics, as well as

young people’s prior attainment and

secondary school.

We look at later educational outcomes

known to have a positive return in the

labour market: staying on in education up

to the age of 18; achieving an upper

secondary (Level 3) qualification; starting

an undergraduate degree; attending a

Russell Group university; starting some

other form of tertiary (Level 4 and above)

education; and starting an apprenticeship.

Because classification of post-16

activities is complicated by the fact that

many young people pursue different

qualifications simultaneously, we develop a

methodology for classifying learners by

their main educational activity at the age

of 17. While this is fairly straightforward

for vocational qualifications that are

equivalent to A-levels (in the sense that

they are Level 3), it has not proven

possible to do this for most lower-level

qualifications, which are too diverse to be

put into simple categories.

We find that A-levels and vocational

equivalents at Level 3 are equally strong

predictors of staying on in education up to

the age of 18 and achieving a Level 3

qualification before the age of 20. This is

known to be a positive predictor of

earnings and employment.

A-levels remain the dominant pathway

to university – and in particular to Russell

Group universities. But according to UCAS

(the central organisation for admissions to

higher education), vocational equivalents

(‘Tech Levels’ and ‘Applied Generals’) are

increasingly used as entry routes to

university, either to undergraduate degrees

or other higher-level pathways below the

level of an undergraduate degree (such as

foundation degrees or certificates of

higher education), although they account

for a much smaller number overall. 

Our findings are more troubling in

relation to lower levels of learning. For

those starting out on one of the broad

class of qualifications known as Level 2 at

the age of 17 (usually because they have

not done well enough in their GCSE

exams), there is no clear trajectory

to higher subsequent levels of

learning. Most people

starting out on Level 2

qualifications don’t

progress any higher up the

educational ladder: only about

44% achieve a Level 3

qualification by the age of 20. For those

starting out at Level 1 and below at the

age of 17, the proportion is even lower 

at only 16%.

Furthermore, many people starting out

at low levels of qualification continue to

study these low level qualifications for

several years, even though these

courses are often of fairly short

duration (and might be pursued

part-time). In just this one cohort,

around 10,000 young people were

working towards low levels of

qualification for four consecutive years.

We need to ask if this is a cost-

effective way of providing ‘second

chances’ in the current system. We also

need to ask whether it is as good as it

could be for learners. This seems unlikely

given the fact that the institutions offering

the substantial number of young people

who cannot access upper secondary 

(Level 3) courses at the age of 17 are 

less well resourced than those for 

higher-achieving young people.

Schools receive more funding per 

head than colleges of further education.

The menu of
options for
young people not
doing A-levels is
diverse and the
progression
paths are unclear
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Inadequacies 
of careers

guidance arise
more from the
complexity of

the system than
from what
individual

institutions 
are doing

This article summarises ‘Post-Compulsory

Education in England: Choices and

Implications’ by Claudia Hupkau, Sandra

McNally, Jenifer Ruiz-Valenzuela and

Guglielmo Ventura, CVER Discussion Paper

No. 1 (http://cver.lse.ac.uk/textonly/cver/

pubs/cverdp001.pdf).

Claudia Hupkau is a research economist in

CEP’s education and skills programme and

CVER research co-ordinator. Sandra

McNally is professor of economics at the

University of Surrey, director of CEP’s

education and skills programme and director

of CVER. Jenifer Ruiz-Valenzuela is a

research economist in CEP’s education and

skills programme. Guglielmo Ventura is a

research assistant in CEP’s education and

skills programme.

Yet the young people attending colleges

are much more likely to come from

disadvantaged backgrounds than the

average. What happens to them should 

be a key concern for all who are interested

in promoting social mobility. CVER will

tackle these questions in detail once we

have mapped the pathways from

education to work.

Roughly a fifth of young people in this

cohort were taken on as an apprentice

between the ages of 18 and 20 (about

40% of whom are on advanced Level 3

apprenticeships). The 60% accessing

intermediate or Level 2 apprenticeships are

lower-achieving on average (in terms of

GCSE performance) compared with the

average person in the cohort. Although

the people accessing advanced

apprenticeships are a little higher-

achieving than the average, they have a

completely different profile than those

who undertake A-levels and go to

university: the latter are much higher-

achieving and less likely to come from a

disadvantaged background.

In public debate about post-

compulsory education, it is often

suggested that many of those

undertaking A-levels should instead take

up an apprenticeship. Our analysis

suggests that this scenario is unlikely

unless the type of apprenticeships on 

offer changes in such a way as to appeal

to these high-achieving young people 

or that the relative benefits of entering

into an apprenticeship compared with

going to university become more 

obvious (especially in terms of options 

for further progression).

Of course not all apprenticeships are

the same in terms of level, sector and type

of workplace. It will be important to

distinguish between the merits of different

types of apprenticeships in much the same

way as one distinguishes between

university degrees according to subject

and institution. Such investigation forms

part of CVER’s research agenda.

In the meantime, it would appear that

the apprenticeships on offer over the

period that we studied have been helpful

to those who would not otherwise have

had the chance to go to university given

their school grades. To the extent that

these apprenticeships improve young

people’s labour market prospects in the

medium term, the system may well have

served to promote social mobility. 

Most people
starting out 
at Level 2

qualifications
don’t progress
any higher up

the educational
ladder
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in brief...
Weekend opening of 
GP practices: the impact 
on A&E attendance
Can increased access to GPs reduce overcrowding in hospitals’
Accidents & Emergency departments? Research by Peter Dolton and
Vikram Pathania assesses whether weekend GP opening hours
introduced in 2013 in four surgeries in London made patients less likely
to use A&E services.

Opening GP surgeries at
weekends shows promise in

reducing the strain on
overloaded A&E departments
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In many hospitals across the UK, Accident and

Emergency (A&E) departments are being stretched 

to breaking point by heavy caseloads. At the same

time, there is growing concern about patients lacking

ready access to their GPs. The two issues are

intertwined: patients who are unable to get prompt

GP appointments might be turning in desperation to 

A&E for medical care.

One potential solution to both problems is to extend

GP surgery opening hours. Having GP surgeries open

at weekends would be a big step in this direction and

it would be popular: in a survey of GP patients

conducted in 2014, among those who found GP

opening hours inconvenient, 74% wanted surgeries 

to be open on Saturdays and 37% wanted them 

open on Sundays.

Under the £50 million Challenge Fund initiative

launched in 2013, several surgeries have been piloting

weekend opening. We investigate whether patients

registered at four such GP surgeries in central London

were less likely to use A&E services after those

surgeries started opening at weekends.

We use rich administrative patient-level data from the

Secondary Uses Service to compare the four

‘treatment’ surgeries with a ‘control’ group of 30

other GP practices also located in central London.

These two sets of GP practices are part of the same

Clinical Commissioning Group, they have similar

characteristics and they shared a common time trend

in the main outcome variable – weekly A&E

attendances – in the period preceding the pilots.

Our analysis reveals a 9.9% fall in the flow of cases to

A&E among those patients registered at the four

treatment surgeries compared with the control group

that were not open at weekends. Unsurprisingly, this

reduction was largest at weekends – at around 18%.

This suggests that a sizeable fraction of the patients

who were earlier deciding to go to A&E at the

weekend were opting to go to their GP instead.

There was also a (smaller) fall in A&E use at the

treatment surgeries on weekdays. It could be that the

extra hours at the weekend took some of the pressure

off the surgeries on weekdays, making it easier to get

a GP appointment. This in turn would have had a

knock-on effect of reducing the number of patients

turning to A&E for care.

We find that it was only the non-urgent (moderate

severity) cases that were being diverted away from

A&E to the GPs. There was a 19.9% drop in the

number of such cases showing up at A&E from the

registered patients of the four pilot surgeries. There

was no change in the flow of urgent cases to A&E,

which is reassuring. One would expect such cases to

go directly to A&E or, if they did show up at the

surgery, to be referred immediately to A&E.

Being able to see their GP urgently can be especially

important for elderly patients. If elderly patients have

to turn to A&E instead, the medical staff there will

typically err on the side of caution and admit them.

GPs, on the other hand, are familiar with the case

history and medical records of elderly patients, 

and would have more accurately assessed whether

hospital admission is indeed warranted. 

Weekend surgery opening appears to have benefitted

both elderly patients and hospitals: there was an 8%

drop in the number who were admitted to hospital

after an A&E visit.

Opening surgeries at weekends clearly shows promise

in reducing the strain on overloaded A&E

departments. In addition, there could be significant

cost savings. An A&E visit is much more expensive

than a GP visit: the former costs roughly £114 while

the latter costs about £25. Not all surgeries have to

open every weekend: a cost-effective solution would

be to rotate the weekend opening across surgeries.

Weekend opening 
of GP surgeries

reduces the number
of elderly patients

admitted to hospital

This article summarises ‘Can Increased Primary Care Access

Reduce Demand for Emergency Care? Evidence from

England's Seven-day GP Opening’ by Peter Dolton and

Vikram Pathania, forthcoming in the Journal of Health

Economics.

CEP alumnus Peter Dolton and Vikram Pathania are at the

University of Sussex.
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Policy-makers around the world face important choices

about which types of inter-regional transport infrastructure

to build and how to prioritise public spending needs. Finite

budgets mean that governments often have to choose

between building large-scale infrastructure and expanding

public service delivery. Effective policy decisions depend on

understanding how various types of transport

infrastructure affect the growth of cities and regions.

The massive transport infrastructure investments taking

place in many developing countries today are highly

durable and will shape cities and regions for decades to

come. Infrastructure not only determines cities’ trading

interactions with each other and foreign markets, but it

also shapes the capacity of governments to manage rising

rates of internal migration into cities. By 2020, over half

the population of developing countries will live in urban

areas, many in slums, and this fraction is only expected 

to increase.

Our research examines these issues in the context of

China, which constructed an extensive modern road

network, including a national system of limited access

highways, between 1990 and 2010. The limited access

highways contributed towards increasing the freight 

ton-miles moved by road from under 5% in 1990 to well

over 30% in 2010. 

in brief...
Investing in roads: 
the growth impact of 
China’s highway network
Between 1990 and 2010, China constructed an extensive modern road
network, including a national system of limited access highways. 
Vernon Henderson and colleagues investigate the impact on the
growth of Chinese cities and regions.

The Chinese experience is particularly useful for research

purposes. China is a rapidly urbanising country that

releases comprehensive, and relatively high quality,

regional data. Considerable variation across cities and

regions (in the extent and configuration of their road

networks), together with the unique institutional history of

the Chinese economy, help us to produce credible

estimates of causal relationships between roads and

outcomes of interest.

We study the effects of road infrastructure within a given

radius (450km) of prefecture cities and access to

international ports on GDP, population and GDP per capita

in Chinese prefectures.1 Our investigation faces two main

challenges. The first is that road placement is typically not

random. Highways are more likely to be allocated based

on locations’ actual or potential productivity and

attractiveness as places to live.

Better transport
connections
facilitate greater
centralisation of
production
activities, shifting
activity from
hinterlands into
regional centres

1 A prefecture is a political subdivision roughly equivalent to a metropolitan
area in Chinese administrative geography. It ranks below a province but
above a county.
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We address this non-random allocation of roads across

prefectures by using historical road networks as a source of

quasi-random variation. Because historical roads were only

used for very local travel and the movement of agricultural

goods, they provide a useful source of variation in modern

highway infrastructure after accounting for differences in

prefectures’ agricultural productivity, types of land

endowments and historical populations.

The second challenge is that the economic output of a

region naturally depends on output in other regions, 

due to trade and migration linkages. Given this, we 

cannot perfectly randomise regions into ‘treatment’ and

‘control’ groups.

The analytical framework used in our empirical work

estimates the relative gains or losses to one city that 

result from a marginal change in its regional highway

allocation, relative to other locations. Our study finds two

striking results. 

The first is that expanding the regional highway networks

drives economic activity towards regionally important

‘primate’ cities. A 10% expansion in road length 

(within 450km of a prefecture city) reduces the population

in an average non-primate city by an estimated 1.6% 

and increases the population in an average primate city 

by 2.5%. 

We speculate that the effect of roads on primate cities in

part reflects China’s migration and capital market policies,

but it also captures an important complementarity

between roads and output in these central locations.

Better transport connections facilitate greater

centralisation of production activities, shifting activity from

hinterlands into regional centres. While primate

prefectures are larger than average, many are not among

the biggest cities in China. We show that the primacy

effects are not due to city size, nor to potentially being a

provincial capital or a nodal point in the highway system.

Our second striking result is that highways’ facilitation of

easier access to international ports promotes growth in

GDP, population and GDP per capita for all prefectures. 

A 10% reduction in travel time to an international port

results in a 1.6% increase in GDP, a 1% increase in

population and a 0.5% increase in GDP per capita. This

suggests that better access to international markets has

had a high return in China, where the policy environment

has emphasised export-driven investments and growth.

Easier access to
international ports
promotes growth in
GDP, population and

GDP per capita

This article summarises ‘Highways, Market Access and Urban

Growth in China’ by Nathaniel Baum-Snow, Loren Brandt,

Vernon Henderson, Matthew Turner and Qinghua Zhang,

SERC/Urban Programme Discussion Paper No. 200

(http://www.spatialeconomics.ac.uk/textonly/SERC/

publications/download/sercdp0200.pdf).

A longer version appears on the International Growth 

Centre (IGC) blog: http://www.theigc.org/blog/

when-models-fall-short-evidence-from-chinese-road-

infrastructure-investments/

Nathaniel Baum-Snow and Loren Brandt are at the

University of Toronto. Vernon Henderson is School Professor

of Economic Geography at LSE and a research associate in

CEP’s urban programme. Matthew Turner is at Brown

University. Qinghua Zhang is at Peking University.
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T
he rate of growth in

technological innovations in

China has increased

significantly in the past two

decades (see Figure 1). What’s more, it is

widely believed that the ability to learn

from foreign technology and chase the

global technological frontier relatively

quickly has been a key contributor to

China’s growth miracle (Van Reenen and

Yueh, 2012). The Chinese government has

actively pursued what it calls a ‘market for

technology’ policy: demanding that in

return for having market access, foreign

multinationals should develop technology

cooperation with local firms.

Our research explores the extent to

which international technology transfer

spurs domestic innovation. We focus on

the best example of the market for

technology policy: the introduction of

state-of-the-art technology into China’s

high-speed railways (HSR) during the

massive expansion of its HSR system in

recent years.

The decision to require HSR

technology transfer was made rather

abruptly in 2004 by Liu Zhijun, the then

Encouraging innovation is a perennial policy
goal – and one common approach is to 
promote the adoption of foreign technology.
Yatang Lin and colleagues examine the impact
of China’s technology transfer policy, which has
not only built a huge national high-speed
railway system but has also made the country a
global leader in the industry.

High-speed rail 
in China:
foreign technology and domestic innovation
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Annual number of patent applications filed and granted at
the Chinese Patent Office, 1985-2012 (Zhang, 2014)



25

Minister of Railways. Four major

international technology providers –

Alstom, Siemens, Bombardier and

Kawasaki Heavy Industries – signed

technology transfer contracts with the two

major train manufacturing conglomerates

in China: China Southern Railway Corp.

(CSR) and China Northern Railway 

Corp. (CNR). The foreign providers were

contractually obliged to ‘teach’ their

Chinese partners how to build ‘early

generation’ HSR trains (those operating 

at speeds under 200km/h).

Despite stirring significant controversy

in China back in 2004 due to its high cost,

this wave of technology transfer has been

successful. By 2015, over 90 Chinese cities

were connected by the HSR system. 

CSR and CNR are now able to build ‘next

generation’ HSR trains by developing

indigenous capability and improving on

imported foreign designs. The top speed

of indigenous-designed Beijing-Shanghai

HSR trains reaches 380km/h, faster than

any other HSR trains in the world. In the

meantime, the Chinese government has

been actively promoting the export of HSR

technology to other countries, including

the UK. 

Nowadays, Chinese train-makers and

rail-builders are competing directly with

the established European and Japanese

manufacturers, and sometimes partnering

with them in overseas markets. This

spectacular success story for technology

transfer practice provides an opportunity

for researchers to analyse the lessons for

innovation policy:

n First, given the extensive information

available on the types of technology

transferred and the identity of receiving

subsidiaries, it is possible to identify

separately the effects of direct

technology transfer and other aspects

of foreign direct investment.

n Second, the scale and coverage of

this wave of technology transfer was

unprecedented. Multiple subsidiaries of

CSR and CNR located in 25 different

cities have received HSR-related

technology transfer of various degrees.

Many of the introduced technologies –

ranging from engines, dynamos and

electricity transmissions to railway signal

control systems – have applications

separate from the HSR system with

great potential for technology

‘spillovers’.

n Third, the abrupt and top-down

nature of this technology transfer

means that the subsequent surge in

innovation activities is more likely to be

a direct response to technology transfer

than to other factors that jointly

determine the introduction of foreign

technology and domestic innovation.

Technology
transfer from

developed
countries can

spur innovation
in developing

countries

CentrePiece Autumn 2016



across similar technologies occur largely

outside the railway sector, but they are

local and only present within cities.

We also find that prior university

research in relevant fields is also conducive

to stronger technology spillovers: spillovers

to non-related firms are only found in

cities with previous university research in

HSR-related fields (as measured by

university patenting behaviour). This is

despite the fact that the main effects are

comparable across cities with and without

railway-related research. 

A story that is consistent with both

pieces of evidence is that the spread of

transferred HSR technology to non-CSR

and non-CNR firms and cities occurs

mainly through cooperation between CSR

and CNR and other research institutes,

notably universities. Given the facts that

the knowledge spillover from industry to

university in this case is highly intentional

and directional and that only a limited

number of cities have strong basic

research backgrounds in relevant fields,

technology similarity plays a more

important role in explaining spillovers than

geographical proximity.

Given the massive effects of HSR

technology transfer on innovation in

China’s railway and related sectors, it is

important to understand the broader

implications: are Chinese firms still chasing

the technology frontier or are they actually

pushing the frontier? Does the active

participation of Chinese players in the

global market for HSR manufacturing

discourage innovation by other

international players?

As more data on international patent

filing by both Chinese and foreign firms

become available, future research will look

at a more complete picture of the effects

of international technology transfer on

global innovation activities, taking account

of reactions from both the sources and

destinations of transferred

technology.
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Our study compiles a firm-patent matched

dataset from 1996 to 2012 and checks if

there was a surge in innovation activities,

measured by the total amount of patents,

in the cities and technology classes

affected by the 2004 policy decision. We

also decompose the observed increase in

patenting activities into ‘direct’ and

‘spillover’ effects by looking separately at

the patents applied for by immediate

receivers of foreign technology, by

certified suppliers of the Ministry of

Railways and by other firms that are

neither receiving transferred technology

nor directly supplying China’s HSR projects.

We find a 42% increase in patent

applications in the cities and technology

classes with HSR technology transfer after

2004. The number drops to 20% after we

exclude patents that were applied for

directly by CSR or CNR affiliates and HSR

suppliers, but it remains significant. These

findings indicate that technology transfer

from developed countries can significantly

spur innovation in receiving developing

countries both within and outside direct

recipient partners.

The quantitatively important spillover

effects are particularly striking, as they

were not necessarily expected by China’s

policy-makers. Understanding the

mechanisms behind these spillover effects

is important not just in this context, but

for innovation policies in general. Since

the most important rationale for

supporting innovation is its positive

spillovers to firms that follow the new

ideas but do not have to pay for the

upfront research costs, policy-makers

would like to spend more resources

encouraging innovation in places where

they are expected to have wider effects.

Our study looks deeper into the

mechanisms at work by tracing innovation

from the places where it has its first

effects to nearby cities and related

technology classes. We find that

technology similarity plays an important

role in technology diffusion, but there are

no significant effects of geographical

proximity.

Put differently, we observe faster

patent growth in other technology classes

that are similar to railway technology, but

not in cities that are geographically

closer to the cities where CSR or

CNR affiliates are located.

This indicates that the

knowledge spillovers

This article summarises ‘International

Technology Transfer and Domestic

Innovation: Evidence from the High-Speed

Rail Sector in China’ by Yatang Lin, Yu Qin

and Zhuan Xie, CEP Discussion Paper 

No. 1393 (http://cep.lse.ac.uk/pubs/

download/dp1393.pdf).

Yatang Lin is a research assistant in CEP’s

trade programme. Yu Qin is at the National

University of Singapore. Zhuan Xie is at

Peking University.

Further reading 

John Van Reenen and Linda Yueh (2012) 

‘Why Has China Grown So Fast? 

The Role of International Technology

Transfer’, CEP Discussion Paper No. 1121

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

dp1121.pdf).

Haiyang Zhang (2014) ‘Patent Institution,

Innovation and Economic Growth in China’,

Chapter 20 in Deepening Reform for China’s

Long-term Growth and Development edited

by Ross Garnaut, Cai Fang and Ligang Song,

ANU Press (http://press.anu.edu.au/

wp-content/uploads/2014/07/ch20.pdf).

Patent applications 
rose significantly 

in cities benefiting 
from high-speed rail
technology transfer
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One of the basic tenets of urban economics is that larger

cities tend to be more productive. The obvious example in

the UK is London, which is both large and highly productive,

and so brings benefits to the whole of the South of England.

In contrast, while there are many Northern cities, these are

relatively smaller, and the economy of the North is weaker.

Prior to the appointment of the new prime minister and

chancellor of the exchequer, the government’s central focus

for addressing this problem was the ‘Northern Powerhouse’.

In a 2014 speech, George Osborne, the then chancellor

argued that: ‘The cities of the north are individually strong,

but collectively not strong enough. The whole is less than

the sum of its parts.’ The apparent solution was to join the

Northern cities: ‘Not one city, but a collection of northern

cities – sufficiently close to each other that combined they

can take on the world.’ 

This is not a new idea: Labour’s John Prescott, among others,

had tried to create a Northern agglomeration to

in brief...
Powerhouse of cards?
It is not yet clear whether the UK government’s commitment to a
‘Northern Powerhouse’ will survive the change of personnel at the top.
But as Neil Lee explains, the idea of seeking to reduce regional
disparities via spatially targeted investment – whether focused on a
single city or otherwise – raises big questions for policy.

counterbalance London. But the Northern Powerhouse has

achieved name recognition beyond that of most similar

polices, and so become a powerful political brand.

It isn’t hard to see the influence of urban economics in the

Northern Powerhouse agenda (see, for example, Henry

Overman’s 2013 CentrePiece article). The idea that some UK
cities might be smaller than they should be comes down to

Zipf’s law, an empirical regularity which suggests that city

sizes should follow a particular distribution: the second city is

half the size of the biggest city, the third is a third the size

and so on. According to this approach, the medium-sized

cities of the UK are smaller than they should be, given the

size of London. 

While the initial focus of the Northern Powerhouse 

was about agglomeration, a far wider set of policies 

became part of this agenda. In his speeches on the topic,

Osborne described four ‘ingredients’ – policy areas – of the

Northern Powerhouse. The first is transport, and there have
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been important moves to coordinate transport, with the

establishment of Transport for the North, and a series of

transport improvements funded. But as CEP research shows,

the economic case for these improvements is not always

clear-cut (Gibbons, 2015).

The second policy area is devolution. There have been real

moves to devolve power to local areas, including a series of

devolution deals with the city regions of Liverpool, Sheffield,

the North East and Tees Valley. Yet again, the evidence base

here is weak. We don’t really know whether these policies

are likely to increase growth in the North.

Third, there have been moves around science and innovation

with new institutes established for research into graphene

and other advanced materials. Again, we know that science

and innovation are important for long-term growth. But the

evidence for spatially focused investments, rather than

funding the best science wherever, is weaker. Moreover, the

new institutes have far smaller budgets than those of similar

new centres in London. 

Finally, there are moves around culture. New funding has

been found for an arts centre in Manchester and various

projects to commemorate the First World War, among other

things. But these are only small-scale.

The Northern Powerhouse is an ambitious plan – Osborne

described it as a way of ‘closing the decades-old economic

gap between North and South’. It has become a powerful

political brand, regularly cited both with approval or

disapproval and used to give government policy coherence

to the public. It is hard not to be sympathetic to the idea,

but it does raise some big questions for policy. 

First, the Northern Powerhouse agenda has exposed tensions

between the economically rational desire to focus investment

where returns are highest, and the political view that

funding should be spread out geographically. It isn’t clear

whether there should be a focus on one city – Manchester –

or if new investment should be spread across the North.

Initially, the policy seemed to be focused on Manchester –

the archetypal Northern ‘resurgent city’ and one with a long

tradition of focused, collaborative and competent local

government. 

But it has been hard for the government to invest in one city

alone, and other cities have lobbied for their share. Even

within the Northern Powerhouse area there is disquiet about

the ‘goodies’ going to Greater Manchester. Cities outside the

North have also lobbied for their share and, in response, the

government has set in place a plan to make Birmingham the

‘Midlands engine’. Policies such as the devolution deals,

described as part of the Northern Powerhouse, have been

extended to the Midlands. The result has been that the

Northern Powerhouse looks more about competition for

resources rather than spatially focused investment.

Second, it is far from clear how much money is being

offered as part of the plan. New investments such as the Sir

Henry Royce Centre for Materials Research are big (£235

million), but far from the scale of similar investments in

London (London’s Crick Institute cost at least £660 million).

While the financing for the Northern Powerhouse is fuzzy,

there are similar stories for each of Osborne’s ‘ingredients’.

Regardless of the economic merits of individual spending

commitments, the finances devoted to the Northern

Powerhouse seem slim for such a major aim, particularly

given the funding cuts facing Northern councils. 

A third question is perhaps the most important: what are the

underlying causes of regional disparities, and does the

Northern Powerhouse do enough to address them?

Everything cited as being part of the Northern Powerhouse –

city size, transport infrastructure and the science base – are

important determinants of regional disparities. But as CEP

research shows, the key factor explaining the higher

productivity of the South is the skills or qualifications of the

local population (Gibbons et al, 2014). Yet the Northern

Powerhouse does little about this. 

It is hard not to like the Northern Powerhouse as an idea,

and many of the policy experiments such as the devolution

deals or transport improvements seem sensible. But it is also

a problematic agenda, which raises questions about the

extent to which spatially targeted investment is possible and

how much the government is willing and able to commit to

reducing disparities.

This article summarises ‘Powerhouse of Cards? Understanding

the “Northern Powerhouse”’ by Neil Lee, Spatial Economics

Research Centre (SERC/Urban Programme) Policy Paper No. 14

(http://www.spatialeconomics.ac.uk/textonly/SERC/publications/

download/sercpp014.pdf).

Neil Lee is an assistant professor in economic geography at

LSE and a SERC affiliate.

Further reading

Steve Gibbons (2015) ‘Planes, Trains and Automobiles: 

The Economic Impact of Transport Infrastructure’, 

SERC/Urban Programme Policy Paper No. 13

(http://www.spatialeconomics.ac.uk/

textonly/SERC/publications/download/sercpp013.pdf).

Steve Gibbons, Henry Overman and Panu Pelkonen (2014) ‘Area

Disparities in Britain: Understanding the Contribution of People

vs. Place through Variance Decompositions’, Oxford Bulletin of

Economics and Statistics 76(5): 745-63.

Henry Overman (2013) ‘The Economic Future of British Cities’,

CentrePiece Volume 18(1), Summer

(http://cep.lse.ac.uk/pubs/download/cp389.pdf).
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