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Executive Summary

UK bankshave helpedo create a distorted economy. Lending is flowing intgproductive sectors

Financial stabilithas beencompromised by an economthat is insufficiently geared towards

productive lending and investment.

The UKds productivity performance i s extremely
risk of being left behind by technological developments, which could and should enrich the whole
country.R&D spending is low amibt enoughcompanies operate at the scale needed to deliver major

increases in research spending. This has leteyen consequences fawvages and living standards.

A failure to keep up withthe pace of innovatioralso has direct consequences foanks Big data
should be used to improveecisionmaking processes foendingThiswill allow new lenders to track
creditors effectively, prading timely intervention, advice and support to help businesses evolve and

grow.

A Strategic Investment Board will be needed to facilitate coordination between the Treasury, the Bank
of England and the Department for Business, Energy and Industriab$tfBtelS). This will restablish

the link between the real economy and thankingsector.

The Strategic Investment Board will bring together scientigggineers, entrepreneurand

representatives of industry and trade unions.
The Bank of England mandahould also be reviewed.
Productive sectors are increasingly concentrated in a small part of the country.

There is a risk that the disproportionate number of technology companies in London and the South
East will increase, exacerbating regional inequévernmens have a critical role in addressing these

weaknesses, but that will require determined, strategic action.

To drive investment across the countrythis interim report makes a number of initial

recommendations:

- Locating the National InvestmeBiank in Birminghanm the June 2017 manifesto, the Labour
Party proposed the creation of a National Investment Bank.

- Locating the Strategic Investment Board secretariat and research department in Birmingham.

- Moving some Bank of England functions to Bigham.

- Bstablishing@ank of England offices in Glasgow, Cardiff and Belfast, and two smaller regional
offices in Newcastle and Plymoutin. addition, regional offices for the Strategic Investment

Boardshould be createdh the same cities.



The regional ffices of the Bank of England and the Strategic Investment Beauttl ensure that

productive lending is geared towards the needs of local businesses.

Rel ocating core economic institutions wil/l prov
determnation to promote growth and a rebalancing of the economy.

Bi rmi ngham i s En g|l. Relochiing institetions to Birminghanmgskosaldopravidd y
the opportunity to upgrade the regional railway and other transport networks.



Introduction

The pace of technological change is accelerating, threatening established business models and creating

an economy characterised by frequent O0disrupti ve
the UK financial system, the Bank of England a¢ete playing an active, leading role, ensuring banks

are helping UK companies to innovate. Flow of funds analysis showsatlika aradivertingresources

awayfrom industries vital to the future of this country.

Japan, the US, China, South Korea, Gewyrend now France are moving ahead of the UK. The UK is
falling behindJK bankshave failed to support businesses, feggsng on unproductive lending, such as
consumer credit borowing. The predictable failurd this model was recently recognised by tBank

of Englandnd belatedly, by the lenders themselves.

The Financial Policy Committee attBank of Englands currently oOcharged wit
of identifying, monitoring and taking action to remove or reduce systemic risks with a view to
protecting and enhancing t he Thedisandial PolitycGommnoitfee t he U
is not doing this. It is ignoring investmewnthich plays a critical role in preventing systemic risks.

The Financial Policy Committemakes no distinctioletweenunproductiveand productivelending
to companiegspecifically teectorsthat aretechnologyintensiveand critical to boostinghe potential
growth path of the UK economy)rinancial stability depends on a more desirable balance between

unproductve and productivdending.

The Financial Policy Committee s currently focussed on eliminat
financial sector However, it takes a narrow approactby concentrating onbanking resilience
(regulatory capital and liquidityWvithout sufficient regard to the wider secoatund impact of its
policies.The banking sectoshould be geared towards stimulating productive investment. Only this

will truly reduce the systemic risks currently facing the UlKere is a clear need to restablish the

linkages between the real economy and thi€ banks



A distorted economy

International and sectoral comparisons of labour productivity

UK productivity has stagnatesince the financial crisis of 2007/6@al output per hour workedose
just 1.4% betweer2007 and 2016 (chartl). Within the G7, only Italy performed worse-1.7%).
Excluding the UK, ite G7countries haveexperienced &.5%productivity increasever this period,
led by the US Canadaand Japan

In addition, thefproductivity gapfor the UK 8 the difference between output per hour in 20Ehd
its pre-crisis trendd is minus15.8%. The productivity gap ftlie G7 exUK countries isminus8.8%
(chart 2) Since 2007, real GDP per capita in the UK has lagged both the US andTlaalK has

been slightly ahead of the Eurozone.

Chart 1

% ch in real output per hour worked, 2007 - 2016

: : : : : : :
Italy UK France Germany Japan G7 ex-UK Canada us
Source: Macrobond, OECD

The ONS has also published 6éexperi mentadnd st ati
sectors. The UK®&6s poor producti vit yndgee thé¢ WKr manc e
underperforms in precisely those areas that are generally considered to be its strengths (see appendix

1 for a full setoralbr eakdown) . The UKds productivity (out |
insurance activities was ranked28ut of 29 countries covered by the ONS (EU plus Norway). For
6professional, scientific and technical activit

combinedhe UK only managed 24lace.



Chart 2

Real output per hour worked, G7 countries, 2007=100
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Despite the weak services productivity data, it appears that the UK still maintains a competitive

advantage in this sectd@NS current account data show thahé services surplus totalled £99.04bn
in the four quarters to Q2 2017a record high(table 1) T h e

services surplus are

fi

Table 1
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UK current account balance, services (Ebn, 4-quarter moving totals)

Actual chang

Sector Q4 2007 Q2 2017 (Q4 2007 -
Q2 2017
Overall services 51.81 99.04 47.23
Financial services 36.25 50.79 14.54
Other business services 18.07 29.30 11.23
Insurance & pension services 9.67 15.72 6.05
Telecomms, computer & information services 3.33 8.67 5.34
Transport -1.65 4.72 6.37
Intellectual property services 4.33 3.98 -0.35
Manufacturing & maintenance services 0.20 2.71 2.51
Personal, cultural & recreational services 0.25 0.85 0.60
Construction services 0.20 0.53 0.33
Government services, N.I.E -1.15 -1.07 0.08
Travel -17.69 -17.15 0.54,
Source: ONS

Service sector exports rose to an dime high of £259.13bn ithe four quarters to Q2 2017, a

£100.06bn increase since 20Q@ble 2).T h e

business services?o,

bi

whi

ggest
ch hi
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ntribut

record
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A75.37bn



R&D, Oprofesanenrntalco&smdrnagq g s e rrelated & stiferbusinessl 6t e c
services?o. Al most half (46. 2 %) of 0ot her busine
grouped under a separate 0ot hegde that mannrew digitab er vi ¢

companies arén this category

Table 2

UK current account, service sector exports (Ebn, 4-quarter moving totals)
Actual chang:

Sector Q4 2007 Q2 2017 (Q4 2007 -
Q2 2017
Overall services 159.07 259.13 100.06
Other business services 40.25 75.37 35.13
Financial services 45.61 62.32 16.71
Travel 20.56 32.07 11.51
Transport 17.08 27.61 10.53
Telecomms, computer & information services 9.63 19.81 10.18
Insurance & pension services 11.70 15.92 4.22
Intellectual property services 8.92 13.26 4.34
Personal, cultural & recreational services 1.90 4.49 2.58
Manufacturing & maintenance services 0.29 4.10 3.82
Government services, N.I.E 2.13 2.59 0.47
Construction services 1.01 1.59 0.58,
Source: ONS

The widening services surplus hast been enough to preverd deterioration in thecurrent account
deficit (chart 3).Furthermore the competitive advantage of the UK at risk, if the productivity
numbers cited above by the ONS are corrgsee appendix 1)rhe current divergence between the
(wider) trade deficit for goods and th&ising surplus for services may exacerbate the disparity in

incomes across the UK.

The biggest increase in the services surplus since 2007 has been in financial services. The UK was
home to 10 companies in the KPMG Fintech100 report for 2017, behind the US (19), in line with
Australia (10) and ahead of inaGdial sandcegnay be chéllengesl.v e r
The UK had only one company in the top 10 (Atom Bar®. &hinese fintech companies, by contrast,
occupied the top three spots and accounted for five of the top ten places. China is fast emerging as

the leader in finkch.



Chart 3

UK current account as a share of GDP
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Hightechnology production falters

UK manufacturing outpus currently3.8%belowthe peakreachedover 16 years ago (Q4 2000). The

decline in overalindustrial production(i.e. manufacturing, mining & enexmpmhbied has been even

more pronouncedover this period (10.4%)The UK&ds manufacturing produ
unfavourably to the rest of the G7, EU, Eurozone and OECD averages @alnid chart 4. Germany

and South Korea are racing ahe&krman manwdcturing production has climbed 25.2Z¥ce Q4

2000 South Korea has registered an impressiverease in output 0105.3% over this period. The

UK trails the US too. Despite being pulled down by weak production statistics from the peripheral

countries and~rancetotal Eurazone manufacturing productiohasalsorisen wellahead of the UK.

Chart 4

Manufacturing production index (Q4 2000 = 100)
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Source: Macrobond, OECD (Organisation for Economic Co-operation & Development)



Table3

Industrial production for select countries/regions, percentage change (%) betw
Q4 2000 - Q2 2017

Overall industrial productio

Country/Economic region Manufacturing .
(ex-construction
South Korea 105.3 103.4
Germany 25.2 26.5
OECD 14.5 14.6
EU 28 10.5 7.9
Euro Area 6.7 55
us 5.2 9.8
G7 1.9 4.6
UK -3.8 -10.4
Japan -4.3 -3.7
Canada -10.6 2.5
France -13.5 -11.6
Italy -21.3 -19.6,

Source: OECD

The pictureremainsthe same when looking at the more recent history. The jorésis peak of UK
manufactring was in @ 2006:output today remains 3.6% below this lev@gain, the UK trails the

OECD, European Union and Eurozoaeerages

If the UK was focussing on cuttiagige technology, then the overall decline in industrial production

would belessof@a oncer n. However, separate statistics fr
hightechnology industries has fact fallen by an average of 0.4%aqwgr the pastten years. Hgh
technol ogy industries are c| defiredas R&dxpenditurestag i r 0t
a share of valuadded Out of the 20 EU countries for which this data is available, only Sweden has
experienced a bigger declif@ble 4)2 AverageEurozoneproduction has increased by 3.3% y/y over

the pastten years, wiile production in the EU has risen 2.4% yly.

1 Timelier data from the ONS point to an uptick in industrial production in Q3: excluding construction, output in

September climbed to thhighest since October 2008. The Markit manufacturing PMI for November hitradsith high

too: investment goods orders increased at the fastest pace since August 1994. For some companies, the weaker pound

continues to boost export competitiveness. A synchised global economic upswing is providing a tailwind for

manufacturers too. Nevertheless, ONS statistics show that output remains 9.2% below the peak of November 2000. IMF

Direction of Trade Statistics also showtheth e UKds shar e t#hlowad2.53% in hxypaoto use f el |

2017, before edging up to 2.56% in the year to August 2017.

2See 0G| odsarhyd:, HEp@ehoesropa.¢u/eurdat/statisticsexplained/index.php/Glossary:Hitgth. The
industries t Hatc hqhwd loigfyyo aas eo htihggh 6 manuf acture of basic phar

preparations®6; ©o&é&manufacture of compoutactaltecdbfoaic and ep
related machineryd.

Similarly, the indus-hight ecshtdladgydadlidysiffoirc@dtmieadnm uanr e: J man.
productsd; Omanufacture of weapobhsiaad aopmupmenol®d; Onmacud i
equi pment N. E.oDmoforvehlesatrailers and detnir @i | er sd; Omanufacture of oth
excluding 6building of ships andckecatasd amd exdclat@idngnadimami
6manufacture of medical and dental instruments and supplie:

3 Data are for EU 28 countries, except for Ireland, Slovakia, Slovenia, Malta, Cyprus, Luxembourg, Finland, and Croatia, for
which there was insufficient data.
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Table4d

Manufacturing output for select European countries, average annue
percentage change (%) between Q2 2007 - Q2 2017

High-tech Medium high-tec] Medium low-tect Low-tech
Estonia 30.1 Romania 15.1 Poland 5.5 Poland 4.5
Lithuania 14.0 Latvia 8.8 Lithuania 2.0 Lithuania 4.1
Latvia 13.8 Czech Rep. 6.2 Austria 1.0 Latvia 1.9
Belgium 8.9 Hungary 6.2 Romania 1.0 Estonia 1.3
Poland 5.6 Poland 6.1 Bulgaria 0.8 Belgium 0.8
Romania 5.3 Lithuania 5.8 Czech Rep. 0.7 Hungary 0.6
Austria 5.3 Bulgaria 4.1 Germany 0.7 Austria 0.1
Czech Rep. 4.9 Estonia 3.9 Latvia 0.6 Romania -0.1
Bulgaria 4.1 Austria 1.6 Hungary 0.4 UK -0.2
Denmark 3.6 Denmark 1.5 Belgium 0.4 Portugal -0.2
Germany 3.4 Netherlands 1.5 Estonia -0.0 Netherlands -0.3
Netherlands 2.9 Germany 0.8 Netherlands -0.1 Germany -0.5
France 1.3 UK 0.1 Portugal -0.8 Czech Rep. -0.8
Hungary 1.2 Belgium -0.4 UK -0.9 Sweden -1.4
Greece 0.6 Sweden -1.4 Sweden -1.4 Denmark -1.7
Italy 0.5 France -1.4 Denmark -2.0 France -1.7
Spain 0.5 Spain -1.9 France -2.1 ltaly -1.9
Portugal 0.4 ltaly -2.1 ltaly -2.6 Spain -2.1
UK -0.4 Greece -3.5 Spain -3.6 Bulgaria -2.4
Sweden -2.6 Portugal -4.1 Greece -3.7 Greece -4.0

Source: Eurostat

The UK runslarge andrising trade deficits inmany strategically importargectors (appendix 2).

According tothe ONS, the manufacturing trade deficit widened to aget £128.0bn in theyear to
Q2 2017 (chart 5) Within this, the largestshortfall occurredi n

6comput er,

el ectroc

product s,@hart A Thid indubles a £9.4bn deficit in communication equipmentaatsmord.

Other significant trade deficits for highchma nuf act ur es

Omachinery

& equi4pment

4 N.E.C = Not elsewhere classified.
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Chart 5

UK trade balance, manufactured products
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Chart 6

UK trade balance, computer, electronic & optical products
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The trade deficit for -térnaoitloerr svde hwiacsl efsteB to%PBani |ienr st
2017. Theshortfallin motor vehicles has narrowed from £10.5bn in Q1 2016 to £5.8bn. However,

the deficit for O6parts & accessories for motor v
Q2 (chart 7) Locallysourced parts and coponents used in vehicle manufacturiage a critical

variable according to the Automotive Councibmu c h o f the sectords value
start of the production procesé The share of parts coming from UK suppliers is rising (up from 36%

in 2011 to 44% in 2016Y hat saidit remains below estimates for Germany and France (around 60%).

5S5ee 0Growing the Automotive Supply Chain: Local Vehicle Co

12



Chart 7

UK trade balance, parts & accessories for motor vehicles

-1.0
-1.5
-2.0 4
-2.5
-3.0
-3.5
-4.0 -
-4.5
-5.0
-5.5
-6.0 -
-6.5 4
-7.0
7.5
-8.0
-8.5
-9.0 -
-9.5

T T T T T T T T T T T T T T T T T T
99 00 ol 02 03 04 05 06 07 08 09 10 I 12 13 14 15 16 17

— £ bn, 4-quarter moving total

Source: Macrobond, ONS Database

Capital investment remains low

Investment in the UK continues to languisdut of all the G7 countries,tie UK has the lowesthare
of investmentin GDP (16.7%table 5).The data are in nominal terms, but the patterns seen below

hold in real terms toothe UK remains in last place.

Table 5

Gross fixed capital formation (GFCF) for G7 economies in 2016, % of GDP

Gross fixed capital Intellectual property Machinery & equipment &
formation products weapon systems

Japan 23.1 Japan 5.6 Japan 7.3
Canada 23.0 France 5.3 Germany 6.5
France 22.0 US 5.1 US 6.4
Germany 20.0 Germany 3.8 lItaly 6.2
us 19.5 UK 3.6 France 4.9
Italy 17.1 ltaly 2.8 Canada 4.5
UK 16.7 Canada 2.6 UK 4.0

Source: OECD

This is part of a longerm trend of underinvestment. In thenenty years between 1997 and 2017, the
U K @ress fixed capital formatidmas accounted for an average of just 16.7% of GDP (nominal terms).

6 Important literature has highlighted the potential mismeasurement issues teltiglyoods and services.&dor

example, 01l CT Services and their Prices: ,DdhicdByrnechodChrbley t el |
Corrado, Finance and Economics Discussion Series, Federal Reserve, September 2017. There is considerable evidence to
suggest thizthe investment figures are in fact understated: the deflators may be too high, and real investment too low.

However, these issues are likely to plague most of the countries in the G7. As such, the numbers provided above should

still givea useful insighihto the relative performanoéUK investment.
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This is the lowest share out of 34 countries displayed in table 6 (30 OECD countries plus Colombia,
Lithuania, Cost Rica and South Africa).

Table 6

Gross fixed capital formation as a share of GDP (%), average bet
Q1 1997 - Q2 2017

Country % Country %
South Korea 30.8 New Zealand 22.1
Estonia 28.3 Iceland 21.8
Czech Republic 28.0 Portugal 21.7
Australia 26.5 France 21.7
Slovak Republic 25.9 Colombia 21.5
Latvia 25.0 Lithuania 21.0
Japan 24.6 Netherlands 20.9
Spain 24.6 United States 20.8
Switzerland 24.1 Denmark 20.6
Slovenia 24.0 Germany 20.5
Ireland 23.7 lIsrael 20.2
Austria 23.5 Costa Rica 20.2
Sweden 22.4 South Africa 19.8
Belgium 22.3 Greece 19.7
Finland 22.3 Luxembourg 19.6
Canada 22.2 ltaly 19.6
Norway 22.1 UK 16.7

Source: OECD, ONS

Gross fixed capital formation can be broken down further into intellectual property products (IPP),
equi pmerti,| dd megls| i&hedK faresomodimaiyeitdirh e r b
than Italy and Canada in intellectual property products investment as a share ofN&eDé&theless

machiner

y &

this needs to be put intgperspective both Italy and Canada havetoriously underinvested in

technolog. Canadian investment in intellectual propeproductstumbledfrom a peak of 2.33% of
GDP in Q1 2008 to just 1.49% Q2 this year.The UK is salvaged by its relatively highmputer

software spending as a share of GPP highest globally, according to the Global Innovation Index

2017): R&D spadingd the other part of IPP investmeri remains chronically low.

The

erosi on

of

t he

UK® s

aevident drémdahe kbw sharenofinvestmenta b i | i t |

spending ormachinery & equipment. The UK is last out of all G7 counttable 5) The UK has

7See O0The

Gl obal

I nnovation

Il ndex

WIPO, October 2017 https://www.dobalinnovationindex.org/
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slipped into a cycle of lownvestment and lowproductivity, which has contributed to the stagnation

in real wages.

Real average annual wageave fallen2.6% since 20Q7according to the OECD(chart 8) This
deterioration in living standard$iasbeenamongst theworst in the 35member groupSt er I i ngd s
depreciation since the June 2016 referendum has contributed to a further decline in purchasing power:

the yly change in real average weekly earnings (excluding bonuses & arrears) turned negative in
February 2017 and/ias-0.8% in Septembéchart 9)

Chart 8

Real average annual wages, % change (2007-2016)

301

Source: Macrobond, OECD (Organisation for Economic Co-operation & Development)

Chart 9

UK real average weekly earnings, regular pay

4.5 4
4.0
354
3.0
2.5
2.0
1.5 -
1.0 -

054
00 al

-1.5
-2.0 -
251
301
354
40+

—% chyly

Source: Macrobond, U.K. Office for National Statistics (ONS), ONS Database

15



Regional imbalances in the UK

Therecentgrowth in UK employment has been heavily skewed towards London and the South East
Since 2007, employmeacross the UKhas risen by 2.71m. Howevasyer half (.38n) of these jobs

have been created in London and theuth East Employment in London has jumped 26.0%. The
increase in employment has been comparatively modest for most regions (se@)tabltill sectoral

breakdown of employment across regions is available in appendix 3 of this document.

Table 7

UK employment by region (millions)

% change betwee

Region 2007 Sep-17 2007 - Sep 1
UK 29.347 32.059 9.2
England 24.648 27.156 10.2
London 1.160 1.234 26.0
South East 3.211 3.436 10.1
East 2.413 2.539 9.6
South West 2.138 2.237 7.3
North West 2.523 2.674 7.0
North East 2.774 3.040 6.4
West Midlands 3.694 4.657 6.0
Yorkshire & the Humber 4.200 4.623 5.2
East Midlands 2.534 2.719 4.6
Northern Ireland 2.544 2.652 4.5
Scotland 1.365 1.426 4.4
Wales 0.789 0.825 4.2
Source: ONS

The growth in wages (irsterling terms) has been slower in London over this period, due to
retrenchment in the financial eor. Nevertheless, average weekly earnings remain well above the
national average (tab®. Houseprices have also risen more quickly in London and $lmeith East
since 2007. Faster employment growth in London and tetlSEasis in danger of being cked by
deteriorating affordabilityThe house priceo-salary ratio for London hit a record high in October
(14.5 times average earning§Jjhe Silicon Roundabout in London was recentihscribedas the most
expensive technology hub in the woBdhe regons that have seen the fastest employment growth

since 2007 have also experienced the biggest increases in house price8)(table

8See oOLondonds house price ratio tHhad7, hit a record higho, Ci
http://www.cityam.com/276507/londoii®useprice-salaryratio-hashit-record-high
9See OLondon is home to the worl dds most ek2¥'nsi ve technol o

http://www.telegraph.co.uk/business/2017/09/28/lontiome-worlds-expensivetechnologyhub/.
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Table8

Average weekly earnings by region (£)

% change betwee

Region Apr-07 Apr-17 Apr-07 and Apr-1'
UK 376.0 448.6 19.3
England 463.6 555.8 19.9
London 586.3 692.5 18.1
South East 481.9 574.9 19.3
East 450.5 545.5 21.1
South West 429.6 520.0 21.0
West Midlands 430.1 514.9 19.7
North West 434.9 514.0 18.2
North East 404.3 504.1 24.7
Yorkshire & the Humber 422.6 502.5 18.9
East Midlands 421.6 499.4 18.5
Scotland 441.7 547.3 23.9
Northern Ireland 400.3 501.2 25.2
Wales 404.3 498.4 23.3
Source: ONS
Table9

House prices by region (£)

% change betwee

Region 2007 Q3 2017 2007 - Q3 201
England
London 294,907 471,761 60.0
Outer Metropolitan 254,029 365,584 43.9
Outer South East 211,798 277,519 31.0
East Anglia 181,394 222,080 22.4
South West 201,135 240,832 19.7
East Midlands 155,284 177,825 14.5
West Midlands 163,753 183,018 11.8
North West 157,786 156,193 -1.0
Yorkshire & the Humber 154,453 151,482 -1.9
North 132,909 127,213 -4.3
Scotland 148,295 146,022 -1.5
Wales 153,397 149,970 -2.2
Northern Ireland 220,512 133,659 -39.4

Source: Nationwide

A sizzable number of UK households (10&#¥ still without internet accessn their homes(table 10)
The North East, North West, Midlands, South West and Wales all have a stlmree10%: London

and the South East are wékklow average.
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Tablel0

Households with internet access (%)

Region 2006 2011 2016 2017
Great Britain 57 77 89 90
London 63 82 94 94
South East 66 80 94 94
Yorkshire & the Humber 52 74 86 90
Scotland 48 77 87 90
North West 54 78 89 89
West Midlands 53 71 84 89
East of England 64 76 88 89
South West 59 78 88 88
East Midlands 55 77 85 87
Wales 52 71 85 84
North East 54 70 92 82
Source: ONS
Table 11

Average life expectancy* at birth by region, years

Region 1991-1993 2012 - 2014 ' creentage
point change

UK 76.1 80.9 4.9
England 76.3 81.2 4.9
London 76.3 82.3 6.0
South East 77.5 82.3 4.8

East 77.6 82.1 4.6
South West 77.6 82.1 4.5
East Midlands 76.4 81.2 4.9
West Midlands 76.0 80.9 5.0
Yorkshire & the Humber 75.9 80.6 4.7
North West 75.2 80.0 4.8
North East 74.7 79.9 5.1
Wales 76.0 80.3 4.3
Northern Ireland 75.6 80.3 4.6
Scotland 74.3 79.1 4.8

Source: Office for National Statistics
* equal-weighted average of females and males

Regional spread of tech companies

The distribution of technology companies is heavily concentrated in Londaitiesandtowns with

proximity to the capital. The KPMG Tech Monitor for December 2015 listed 30 local authorities with
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the most technologyenterprises. Twelve were in the South East, led by Reading, and eleven were in
London. Six we ©lutallwereilase ® tonddm ghera wad dne in the South West
(Swindond one hour by train from London) and one in tl@/estdMidlands (Wanick) 10

In London, 31 out of the 33 local authorities have a higher proportion of tech enterpistéee local
business populatiothan the national average. The Tech Nation 2017 repighlighteshe dominance
of the South East

Chart 10

Digital tech business concentration by top 10 clusters (LQ - 2015)

Reading | 7.25
Bristol | 435
Cambridge I 1.79
Southampton NN 1.57
Oxford ] 1.53
Brighton I 0.92
Hull I 0.92
London I 0.86
Birmingham 0.78
Nottingham 0.77
o 2 3 4 5 & 7 8

Source: BSD, Tech City, 2015

Cambridge and Oxford have benefitted from their respective universities, which rank highly for
research. Nevertheless, according to the Tech City 2017 report, average house prices have topped
£500,000 in Oxford and Cambridge. Oxford suffers fromhaanic lack of homebuilding.

London has benefitted from the proliferation of fintech companies and the headquarters of tech
companies. This reflects a multitude of factérsuch agalent, culture, political poweandtransport

links. Facebook announcdakt year that it would boost its London payroll to 1,500 people in 2017.
Last week, the tech company pledged to hire an additional 800 employees at its new London office in
201813

Google has submitted plans for a £1bn facility in Kings Cross. Thismillifs UK hub and will house
7,000 employees. Chief Executive Sundar Pichai s

See 0Tech Monitor 0, htksH/ME&Is.kppmm/eoniéngdam/kddglpBf/2015/12/teaonitor-

december2015.pdf

11 L.Q = location quotient. The higher the LQ, the greater the concentration of tech firms in the local business population

relative to the UK average.

2See 00Oxford encapalull an e@esd ,UKF ihroai®01i mths ¢ivwnfiesn/contep/ean186¢c2 7
eab41le4a70100144feab7de See al so 0Oxford and Cambr isdge:i ttyadl,e Fafn atnwead
Times, Julys12015,https://www.ft.com/content/dddaledbd7c1le5aa5a398b2169cf79

BSee OFacebook creates 800 | obNewsaDeceinber#®#@@éns new London of fi
http://www.bbc.co.uk/news/busine4d2213942
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me that computer science has a great future with the talent, educational institutions, and passion for
innovation we see aflround us. We are committed to the UK and excited to continue our investment

in our new Kingds Cross campus. 0

Amazon has a large presence in the UK. Alongside several fulfilment centres dotted around the

country, the company boasts three development cestin Cambridge, Edinburgh and London. The

centre for UK Amazon Web Services is in London.

inthec o mp adaveld@pmient centres. The@mmerce behemoth has recently announced additional
R&D staff for London ah Cambridgé# The centres in Edinburgh and Cambridge are focussed on

cuttingedgeinnovations, including drones and machine learning.

The KPMG Tech MonitoR015delvedinto 16 different areas of technology ascertainwvhich region
has the highest concerattion of companies. London, the South East and the East of Engtaatbp
in twelve of the 16 categories.

Table 12

Concentration of tech companies in the UK, by sector and by region

Greatest regiona

*

Sector concentration LQ
All tech sectors London 1.4
Other financial service activities, ex. Insurance & pension funding, n.e.c. London 2.2
Other information services n.e.c. London 1.7
Data processing, hosting & related activities; web portals London 1.6
Computer programming, consultancy & related activities London 1.5
Other telecommunications activities London 1.3
Satellite telecommunications activities South East 1.6
Software publishing South East 1.5
Wireless telecommunications activities South East 1.4
Research & experimental development on biotechnology East of England 2.0
Manufacture of computer, electronic & optical products East of England 1.5
Other research & experimental dev. on natural sciences & engineering East of England 1.4
Manufacture of other parts & accessories for motor vehicles West Midlands 2.9
Manufacture of electrical & electronic equipment for motor vehicles West Midlands 2.4
Manufacture of air & spacecraft & related machinery Northern Ireland 2.1
Engineering design activities for industrial process & production North East 2.0
Manufacture of electrical equipment East Midlands 1.3

Source: Markit calculations, based on IDBR snapshot 2015.
* LQ = location quotient. The higher the LQ, the greater the concentration of tech firms in the local business population rels
UK average

4See O0Amazon to double number of RhM7,st af f in Londonbo,
https://www.theguardian.com/technology/2017/jul/25/amatmrblenumberresearchdevelopmenistafflondon See also

The

oDrone home: Amazon to triopl ahR&Bust@i.anat MEgmbri dge base

https://www.theguardian.com/technology/2017/may/04/amézdroost-rd-staffin-cambridge
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Further evidence of the regional disparities can be found in data collected by the Centre for
Entrepreneurs. Acording to their figures, 657,790 stamps were founded in 2016. Of this, 31.2%
were in London (205, 325 )jupswasonordtban dosbletthe next 19 citesunt f

combined

The answer for someé to rebalance the UK has been to buildaster train lines. HS2 was partly
conceived for this reason. High Speed 3 (HS3) or the Northern Powerhouse Rail has been advanced
for this purpose too. However, without a change in the current economic policy, faster train lines just
make it possible to@mmute further. This has been happening with existing reductions in train times

to London1s

Clusters

A disproportionate number of the UKOs fastest gr
or towns and cities withrelativelyclose proximity to the capital (e.g. Bristol, Oxford, Cambridge and

in Berkshire). The cluster maps in appendiillustrate some of the examples. It is possible that
technological change will favour these taand cities even more in the coming years. This needs to

be consig@red when deciding where to site the National Investment Bank, and by extension the

Strategic Investment Board.

Thedevelopmermf new software for many companies is an important priority. According to PwC, the

software and internet industry (global) rected by far the biggest increase in R&D in 2016

(15.4% yiy¥ 1 ndeed, o0oCompanies that reported faster |
all ocated more R&D investment to softwareod.

This big shift will also favour the South East, which alrdazas the largest concentration of tech
enterprises in software publishing. Globally, oT
services increased from 54% to 59% between2(d® 15 and i s expected to gr
The top three reasons given by companies for this shift are: 1) the need to stay competitive, 2) the

need to increase revenue generation/growth and 3) a wish to keep up with customer expectations.

R&D spending needs to shift away from London and3beth Eastin 2015, ttal government spending
on R&D was £1.917bn. London and theush Easteceived just over half (£1.021b¥)R&D by higher
education was also weighted disproportionately to London and thélSEast Total R&D outlays by

5See ol nfrasg rwrltiukel yaltomesal ve al l e cto281d,mi ¢ i1 1 s 6, Financi
https://www.ft.com/content/fcfeleeB8aellerafd274b8ecd34d3b

6See 02016 Gl obtaelg yldon n oPmad://inepnstra82tOaral.pwe.com/media/file/2@6batinnovation
1000FactPack.pdf

17 1bid, p. 5.

8See OUK gross dome gteise aaxre mdidt Wreev el op2@Ent : 20156, ONS, M
https://www.ons.govkieconomy/governmentpublicsectorandtaxes/researchanddevelopmentexpenditure/bulletins/ukgrossd
omesticexpenditureonresearchanddevelopment/2015
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the higher education sector was £89bn. London and theoBth Eastwere responsible for £3.146bn
of this spending.

Total R&D in London and theddth Eastd including businesses was £11.166bn in 2015. This
compares with a total of £31.626bn for the UK. The latest estimates by the ON&sht hat 0 The
South East and East of England continue to dominate where R&D expenditure takes place in the UK.
These two regions combined accounted for 41% of UK business R&D expenditure in 2016. These
regions combined also employed 79,000iulle equivalat (FTE) staff, which made up 38% of total

R&D empl oymént in 2016. 56

Technology & concentration

Technology is not creating even economic growtRecent evidence from the U$oints to a
concentration of welpaid jobs in a small number of cities. Accordioga report from one leading
job-search websitelfdeell eight US citiemccouned for 27% of job openings in the US technology

sector20

Tech jobs with the highest salaries are even more centralised. Among jobs that typically pay over
$100,000 per annumpearly 40% of openingwsere in Seattle, San Francisco, San Jose, Austin,
Washington, Baltimore, Boston and Ralgigtteven of these cities have been identified by the

Brookings Institute aknowledge capités.

The report by Indeeda d d e d : 0 A mo na moee cspeeializedf andt fastagbwing tech
occupations, such as engineering program managers, machine learning engineers or database engineers,
more than half of the available jobs in the ent
concludedt h a't 0Therebds been essentially no dispersi

communication costs. However, it has not led to more even economic development.

The divergence in labour market participation rates between different US states ineB0lstiggests
that the jobs growth across the US has become more unbala?cuk participation rate has dropped
in states that voted for President Trunip 2016 These states tend to have a higher proportion of
retail and manufacturing jobs. By contrast, terticipation rate has risen in states that voted for

Hillary Clinton: these states (largely on the coasts) are often stronger in technology and life sciences.

See OBusiness enterprise research a2ti7, devel opment, UK: 20:
https://www.ons.gov.uk/economy/governmentpublicsectorandtaxes/researchanddevelopmentexpenditure/bulletins/business
enterpriseresearchanddevelopment/2016

20See 0The Best $100, 000+ Tech Jobs Are I ncreasithie@f,y Concent
https://blogs.wsj.com/economics/2017/07/26/est100000tech-jobsare-increasinghconcentratedin-just-8-cities/

21 These eight cities account for slightly less than 10% of all US jobs and about 13% of ovpreaitijais.

2See ORedefining Global Cities: The Seven Types of Global I
23 https://blogs.wsj.com/economics/2017/11/28/veng-peoplein-red-statesdroppingout-of-the-labor-

force/?mod=djemRTE_h
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The point was articulated by the Brookings Institute in its 2016 redeedefining Globati€s It
descri bed how knowledge capitals benefit from t
uni versities and entrepreneurs, and relatively s

highest valuadded segments of the economy.

London is classified agbalgiant These are cities with O0extremely
are hubs for financial markets or major corporations, and serve as key nodes in global capital and

t al e n t24HbéwewenthedJK does not have sirother knowledge capitals to counter the pull of a

global city.

The Brookings Institute has also identified a diverse cluster of metro economies that it classifies as
international middleweights Thes e have experienced Owsethetrbi ng gr
areas Ohave not b-grewtheatiepremeuts o the sarmevextentras theiKigotvledge
Capitals.é6 These cities suffer from a | ack of e
universities and trading clusters. Birminghianelassified as a middleweight. The Brookings Institute
warns that for these cities, the challenge is 0n

products and services, but rather t®% create new

Faling behind on R&D

Successive governments have, f or -tarmrfyureyR&MRxr s , f a
performed(i.e. undertakenpy thegovernment(including research councisdeclinedfrom 0.46% of

GDP in 198 to 0.11% in 2086 (chart11)2’The UK®O&6s share of government s
European Union average (0.23%) example

According to ONS datanominal R&D expendituresperformed by governmenpeaked in 2010
(£2.513bn) before fallingl6.6% to £2.097bim 2015 The declinen real terms over this period has
been more precipitous (22.4%Since the start of the data in 199public sectorR&D spending has
experienceda 30.3% cuin realterms.

There is an important distinction between R&ondedby government, and R&D perfored (i.e.
undertaken) directly by the government. R&D funded by government was much higher in 2015
(£6.532bn, or 0.35% of GDP): £1.818bn of this was used by businesses to perform R&D. A further
£2.654bn was used to fund higher education, while the goverbnfes f undi ng f or it

purposes equalled £1.169bn.

24See ORedefining Global Citiesé, Brookings Institute, p. 2.
25 |bid, p. 44.

26 Both the ONS and Eurostat classify spending by reseemancils as part of government expenditures. We follow this

classification, unless otherwise stated.

27 Source: Eurostat, Research and development expendituiie//ec.europa.eu/eurostat/documents/2995521/7752010/9
30112016BRPEN.pdf/6289251-Bc7a4f238380.ce33df016818
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Table 13

R&D expenditures as a share of GDP (%)

Overall R&D Business R&D Government R&D Higher Education R&I
South Korea* 4.23 South Korea* 3.28 South Korea* 0.50 Denmark 0.91
Japan* 3.29 Japan* 2.58 Germany 0.40 Sweden 0.87
Sweden 3.25 Sweden 2.26 Luxembourg 0.37 Switzerland** 0.83
Austria 3.09 Austria 2.20 Russia* 0.34 Austria 0.73
Switzerland** 2.95 Switzerland** 2.05 China* 0.33 Finland 0.69
Germany 2.94 Germany 2.00 United States* 0.31 Iceland 0.67
Denmark 2.87 United States* 1.99 Czech Republic 0.30 Norway 0.66
United States* 2.79 Denmark 1.89 France* 0.29 Netherlands 0.64
Finland 2.75 Finland 1.81 Norway 0.29 Portugal 0.57
Belgium 2.49 Belgium 1.73 Euro Area 19 0.27 Germany 0.54
France* 2.22 China* 1.59 Slovenia 0.27 Belgium 0.50
Euro Area 19 2.12 Slovenia 1.51 Japan* 0.26 Euro Area 19 0.46
Iceland 2.08 France* 1.44 Greece 0.25 Estonia 0.46
China* 2.07 Euro Area 19 1.37 Belgium 0.24 EU 28 0.46
Norway 2.04 EU 28 1.32 EU 28 0.23 France* 0.45
EU 28 2.03 Iceland 1.31 Netherlands 0.23 United Kingdom 0.42
Netherlands 2.03 Netherlands 1.16 Serbia 0.23 Japan* 0.40
Slovenia 2.00 United Kingdom 1.13 Spain 0.22 South Korea* 0.38
United Kingdom 1.69 Norway 1.09 Finland 0.22 United States* 0.37
Czech Republic 1.68 Czech Republic 1.03 Croatia 0.18 Turkey* 0.35
Italy 1.29 Hungary 0.89 Bulgaria 0.17 Czech Republic 0.34
Estonia 1.28 lIreland 0.83 ltaly 0.17 Greece 0.33
Portugal 1.27 ltaly 0.75 Slovakia 0.17 Spain 0.33
Luxembourg 1.24 Estonia 0.66 Hungary 0.16 ltaly 0.33
Hungary 1.21 Russia* 0.65 Romania 0.16 Lithuania 0.33
Spain 1.19 Spain 0.64 Estonia 0.15 Serbia 0.32
Ireland 1.18 Luxembourg 0.64 Austria 0.14 Ireland 0.30
Russia* 1.10 Poland 0.63 Lithuania 0.14 Macedonia* 0.30
Greece 0.99 Portugal 0.61 Latvia 0.14 Poland 0.30
Poland 0.97 Bulgaria 0.57 Sweden 0.11 Croatia 0.28
Serbia 0.89 Turkey* 0.44 United Kingdom 0.11 Luxembourg 0.23
Turkey* 0.88 Greece 0.42 Iceland 0.10 Malta 0.22
Croatia 0.84 Slovakia 0.40 Turkey* 0.09 Slovenia 0.22
Slovakia 0.79 Malta 0.39 Montenegro* 0.07 Slovakia 0.22
Bulgaria 0.78 Croatia 0.37 Portugal 0.07 Cyprus 0.21
Lithuania 0.74 Serbia 0.33 Cyprus 0.06 Latvia 0.19
Malta 0.61 Lithuania 0.27 Denmark 0.06 Montenegro* 0.18
Cyprus 0.50 Romania 0.27 Macedonia* 0.06 China* 0.15
Romania 0.48 Cyprus 0.17 Ireland 0.05 Hungary 0.13
Latvia 0.44 Latvia 0.11 Switzerland** 0.02 Russia* 0.11
Macedonia* 0.44 Montenegro* 0.11 Poland 0.02 Romania 0.05
Montenegro* 0.38 Macedonia* 0.08 Malta 0.01 Bulgaria 0.04
Source: Eurostat. Note: Private non-profit R&D expenditures not shown
* 2015
** 2012
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Chart 11

UK government R&D spending
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Source: Macrobond, Eurostat Database

Chart 12

Business R&D spending as a % of GDP
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Based on these numbers, it could be argued thatstiage continues to provide support for innovati.
Nevertheless as a share of GDP, governmdnnhdedR&D hasalso been trending loweffaling by

seven basis points fromtagh of 0.42% in 1993he start of the data series). This is less than the

decline in governmenrperformedR&D (-13 basis pointso 0.11% over this period), but still significant.

In addition, he ONSarguest h a t OR&D performed is regarded as

funding received by an organisation, as2not al/l

28See OUK gross domestic expenditure onthpdsearch and devel o]
https://www.ons.gov.uk/economy/governmentpublicsectorandtaxes/researchanddevelopmentexgtndigtins/ukgrossd
omesticexpenditureonresearchanddevelopment/2015

25


https://www.ons.gov.uk/economy/governmentpublicsectorandtaxes/researchanddevelopmentexpenditure/bulletins/ukgrossdomesticexpenditureonresearchanddevelopment/2015
https://www.ons.gov.uk/economy/governmentpublicsectorandtaxes/researchanddevelopmentexpenditure/bulletins/ukgrossdomesticexpenditureonresearchanddevelopment/2015

The private setor has notcompensatdf or t he st at asdhgpedBusihessemerphisae n t
R&D also experienced a secular decline relative to GIDRng the1980s and1990s droppingfrom

1.41% in 1981 to a low of 0.96% in 20@bart 12) The public sector, it ttns out, was not crowding

out entrepreneurs: rather, the twdorms of investmentre complementary? Governmentbacked
research in the US has driven the development of core technologies subsequently commercialised by
Apple and GoogleThe emergence of teatology giants in the US highlights the importance of basic
resear chslaydt b kuien g o .

This model is being replicated by China today (§&ebalTechnology Trehd&ccording to R&D
Magazi ne, 0Chinads R&D i s anpd minggedifandriccetedi bythe t h e
Chinese Academy of Sciences (CASB)For me d i @AS ha8 228 direateport institutions
consisting of 104 research institutes, five universities and supporting organizations and 12 management
organizations. There also ar® Zgal affiliations and 22 CA®ested holding enterprisesd

In mitigation ONS data for 2016 reveal 8.6%y/y increasen private R&D spendind his wasahead

of the average annual growth rate of 4.3% since 18@iness enterpris®R&D issteadilycreeping
higheras a share of GDRoo (from 102% in 202 to 1.13% last yea}. 3! This nudged total R&D
expenditurein the UK to 1.69% of GDkh 2016 the highest sinc2002 However, some perspective
is required: the latest figure remains well down from thighhof 2.24% of GDP in 1981, and even
further below the current OECD average (2.38tble 13).

There is another worrying trend: Usinesses are increasingly outsourcing their RR&D funded by

UK businesses, but performed overseas, surged to a record28b/ in 2015, up from £2.164bn in
2012. Thisvould be less of a concern if businesses were investing at home at an equal rate. However,
the rise in overseas R&D£5.259b) has beemmuch larger than the increase in R&D fundaad
performedby businesseis the UK (£2.860bn) over thishree-yearperiod.

It is vital that the right incentives are put in plaéer companies to invest domesticalljhe latest tax
incentivesannounced in the 201Budgetmay potentialhjhave a positive impadhe Government will
increase the rate of the R&D expenditure credit for large businesses from 11% tgth28gJanuary

1st next year, as well as introduce &dvanced Clearance Service for R&D expenditure credit claims.

Thisispart oftheG o v e r n mesvidusgtral Straggy unveiled on November 272017.The paper

focussson f our O0Grand Chal | en gesdbeed phadtisingtTheseardl Kk econo

29 SeeThe Entrepreneurial State: Debunking Public vs. Private SedfoMdytheato, 2013, Anthem Press.

¥See 02017 Gl obal R&D Funding Forecast, R&D Magazine, Winte
http://digital.rdmag.com/researchanddevelopment/2017_global_r_d_funding_forecast?pg=22#pg22

31 Source: Eurostat, Research and development expenditutieel EU Member States by performing sector, 2016, Business

enterprise sectorhttp://ec.europa.eu/eurostat/documents/299552 B8470/90112201 7/AP-EN.pdf/94cc03d693b4cld
b5ca8d32703591e7
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Al & Data Economy; 2) Future of Mobility; 3) Clean Growth; 4) Ageing Society. Therscane
positivesintheG o v e r n hatestproposed framework to tackle these issues.

For a start,there is an acknowledgment that th@ublic sector has a role to play in directing the
economy towardsproductive sectorswhen private enterprise is failirg do so. The Government
has committed to reach 2.4% of GDP investment in R&D by 2027 aadhieve3% of GDPover the
long run.This follows the firm recommendation ohé House of Commons Science and Technology

Committeewho, back in 2016were clear about the path the Govament should take:

[The Government] should use the opportunity of the Autumn Statement later this month to commit,
as we have previously recommended, to raisinf¢
This would demonstrate a determinatiomlggbaegotiating a p8séexit relationship with the EU

that is good for science but also to secure opportunities for science collaboration with markets beyon

Europé?

In a bid to meet these targets, the AuturBudget2017confirmed an increase publc R&D spending
per annumto £12.5bn by 2021/22up from approximately £9.5bn in 2015/The moneywill come
from the National Productivity and Investment FudPIF) Extra R&D funding had already been
pledged in the Autumn Statement 2016: R&D increaseslavacceleratdrom £425m in 2017/18 to
£820m in 2018/19£1,500m in 2019/20and £2,000m in 2020/21. Madditional(newly announced)
£2.345brwill be spent in2021/22(out of a total budgefor the NPIFof £6.475bnfor that year) The
NPIFwasalsograntd an extra£7bn in 2022/23, although thisoneyis yet to beallocatedbetween

different initiatives

In summary, an extra £7.090bn will be invested over the next five years on R&Ex, and abowarrent
departmental spending plaf&iblic R&D spendingill total £12.5bnin 2021/22 £2.345bn more than

previously projected.

The Industrial Strategy claimstimtu bl i ¢ i nvest ment in R&D wa¥ o0ar ou
The figure for public R&D spending differs significantly from that providedrogtat, which calculates

government R&D spending to have been £2.104bn in 2016. It is likely that the £9.5bn figure relates to
governmerdfundednot governmeniperforme®&D.Even so, the ONS calculatgdvernmentfunded

R&D (including research councila3£6.532bnin 2015: a £3bjump over one year is implaide. The

Industrial Strategy papein all probabilityuses a broader definitioaf governmerntfunded R&Dthat

2See oOLeaving the EU: i mplications and opportunities for s¢
Committeeds Seventh Rep20t7t 6, Parliament, February 1
https://publications.parliament.uk/pa/cm201617/cmselect/cmsctech/1015/101502.htm

BSee Ol ndustrial Strategy: Building a Britain fit for the
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includes higher education coundils well, bringing the total t68.750bn in 2015, ath closer to the
£9.5bn figure provided by the Government for 2015/16.

Nominal GDP is projected to grow by an annualised 3.0% over the next five {@&2.2756tr by
2021, according to the latest (downwardly revised) growth forecasts provided by the O@Rerting

fiscal year estimates into calendar ye@us. assunng£9.5bn was spent by the public sector on R&D

in 2016, not 2016/1F we can estimate that public sector R&D spending will rise from 0.48% to 0.55%
of GDPin 2021 (a7-basispoint rise). The Government is clearly relying oa significant increase in

R&D outlays by theprivate sectorto meet its targets.

The Industrial Strategy figures imply tH#3.65bnin R&D wasfunded by the business, private non
profit, or overseas sectortast year Asuumingl) public R&D expenditures remain at 0.55% of GDP
until 2027 and 2) nominal GDP continues to grow by 3% per anrthen private sector funded R&D
will have togrow by an annualised 7.1% over the next eleven y&arthe Government to reach its
target (of 2.40%)This would represent a significant acceleration onalrerage y/y rise over the past
30 years (5.6%)

There aresomepositive signsBusiness spending on R&Dsing their own fundséxpanded %% y/y
in 2016, following a 9.6% y/y rise inl&note: this does not include funding from overseas and-non

profits, which are growing at a slower rate).

It remains to be seen whether the recent acceleration above the-teng average will be sustained.
Investment intentions have recovered somewfram the postreferendumlow of August last yea
Spending omtellectual property productgrew 23% g/gand y/yin real terms inQ3 2017 (not broken

out between R&D and softwarelHowever,overall business investment slowed to 1.3% y/y in Q3, the
lowed sinceQ2 2016.

TheGovernment 6s ambition to reach t hdowetelCaBideaver ag
from the overly optimistic forecasts for private sector spendiingy are trying to hit a moving target

It is conceivablghat by 2027 the OECD average will havesen further. In theten years to 2015,

OECD R&D investment as a share of GDP climbed from 2.14% of GDP in 2005 to 2.38% jm@6815

is likely to keep on risings the global competition intensifigshart 13) Direct competitors ae not

standing still: South Korea (4.23%); Japan (3.29%); Germany (2.93%); USai2d7@¥iha (2.07%)

are already ahead amdll continue to move up the innovation curv&he CDU in Germanypledged

3%See O0OAgentsd summardNoowfe mbwesi Mmesls7 aqrdditteiéogn 8281k of Engl and
http://www.bankofengland.co.uk/publications/Documergshtssummary/2017/nov.pdf
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to boost total R&D spending to 3.5% of GDP by 2025 ia thost recent election& The Europe 2020
goalsinclude a target of 3% of EU GDP to be invested in R&D (currently 2.88%).

Chart 13

R&D spending as a % of GDP
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— OECD countries —UK
Source: Macrobond, OECD (Organisation for Economic Co-operation & Development)
Ironically, the US government is cutting back on R&D. The recent increase in R&D spiarttied)S
has been driven by the private sectarstead Nevertheless, the US is reaping the rewards of higher
R&D outlays undertaken by its government in earlier decades. The emergence ofparfifable
technology companies is partly resitte for the sizablerisein private sector spending on R&D

reported by the Bureau of Economic Analyssis.

Indeed, acording to the latest PwC Global Innovation 1000 report for 2017, 13 out of the top 20
companies for spending on R&D were headquartered in th€tatde 4).38 Eght out of the top ten
global innovators were US compantes: a Chinese company (Alibaba) made the top 10 for the first
time since the inception of the survefable 15).3° No UK companies made the top 10 global
innovators, or the top 20 R&D spenders: AgZeneca (18 in 2016) dropped to 24 place. Just three

of the top 100 global R&D spenders were headquartered in Britain (AstraZeneca, GlaxoSmithKline
and Fiat Chrysler Automobiles N.V.).

¥%See OMerkel 6s party pledges to push Ger man®%20i7ht o R&D spenq
https:/ivww.timeshighereducation.com/news/merkpbrty-pledgespushgermanyrd-spendingead

%See O0The Europe 2 0R20D/ectropet/ergsjatistatistisi r ost at
explained/index.php/Europe_2020_headline_indicators

37 Source: US Bureau of Economic Analysis (BEA). Real investment in research & development hit a record of 1.71% of real

GDP in Q2 2016, but has since slipped to 1.69% (Q3 2017).

BSee 02017 Gl obal | nno wtept/ivewnstra®oyr at egy 6, PwC, p. 26,
business.com/media/file/sb89 17407 _Will_Stronger_Borders_Weakenvaitina.pdf
39 |bid, p. 28.
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Table 4

Top 20 global R&D spenders ($ bn)

Annual

RankCompany Country Industry 2016 2017 percentage
change

1 Amazon.com, Inc. us Consumer Discretionary 12.54  16.09 28.3
2 Alphabet Inc. us Information Technology 12.28 13.95 13.6
3 Intel Corporation us Information Technology 12.13 12.74 5.0
4 Samsung Electronics Co., LtdSouth Korednformation Technology 11.95 12.72 6.4
5 Volkswagen Aktiengesellschatermany Consumer Discretionary 12.51  12.15 -2.9
6 Microsoft Corporation us Information Technology 12.05 11.99 -0.5
7 Roche Holding AG Switzerland Healthcare 9.43 11.35 20.4
8 Merck & Co., Inc. us Healthcare 6.70 10.12 51.0
9 Apple Inc. us Information Technology 8.07 10.05 245
10 Novartis AG Switzerland Healthcare 9.47 9.57 11
11 Toyota Motor Corporation  Japan Consumer Discretionary  9.47 9.31 -1.7
12 Johnson & Johnson us Healthcare 9.05 9.10 0.5
13 General Motors Company US Consumer Discretionary  7.50 8.10 8.0
14 Pfizer Inc. us Healthcare 7.69 7.87 2.4
15 Ford Motor Company us Consumer Discretionary  6.70 7.30 9.0
16 Daimler AG Germany Consumer Discretionary  6.31 6.86 8.7
17 Oracle Corporation us Information Technology 5.79 6.82 17.8
18 Cisco Systems, Inc. us Information Technology 6.21 6.30 1.4
19 Honda Motor Co., Ltd. Japan Consumer Discretionary  5.89 6.20 5.3
20 Facebook, Inc. us Information Technology 4.82 5.92 22.9

Source: PwC 2017 Global Innovation 1000

The top US companies are gath even further aheadmazon and Alphabet (the top two) have both
ratcheted up their R&D so far in 201 28.3% y/y and 13.6% yly, respectiv&iyiazon, Alphabet and

I ntel ds combined R&D expendi t urteedotatR&Dperfolmedd $36. ¢

by UK businesses in the whole of 20827.76bn, 2016 exchange ratgsApple was not in the top 20
R&D spendersn 2014 by 2017, it was 8.

The absence of large companies able, or willing, to undertake-$@maje R&D suggests government
spendng on R&D needs to rise more quickly in the UK, to compensate for a weak private sector
(table B).Indeedt he | ndustri al St r aatagidncréase irobpsinessinvastment
needs to be put into context: the UKurrently lacksthe technology companies with the scate

compete globally and deliver the requisite growth.

The UK must contend with the rise of China too. The latest data from @t@neseNational Bureau
of Statistics suggest that R&D spending hit a new record of 2.11%08Bf i6 2016. R&D Magazine

esti mataets itthsatcuor rent rate of growth for R&D,
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of the U.S. by 2026. Chinads R&D has already sul
in 29016. 60

Table b

Top 10 global innovators

Rank Company Country Industry

1 Alphabet Inc. us Information Technology
2 Apple Inc. us Information Technology
3 Amazon.com, Inc. us Consumer Discretionary
4 Tesla, Inc. us Consumer Discretionary
5 Microsoft Corporation us Information Technology
6 Samsung Electronics Co., Lt8outh Korealnformation Technology
7 General Electrics Company US Industrials
8 Facebook, Inc. us Information Technology
9 IBM us Information Technology

10 Alibaba Group Holding China Information Technology

Source: PwC 2017 Global Innovation 1000

According to the PwC Global Innovation 1000 survey for 2017, R&D spending in China fell 3.3% yly.
However, the decline was concentrated in industriald (4% yl/y). Excluding industrials, R&D spending
rose 16.0% y/y to $29.58bn. Alibabaremsed R&D exenditures by 24% yly to $2.48bhencent by

32% to $1.71bn and JD.com by 54% to $0.77bn. Huawei is not included in the PwC survey because it
is aprivatecompany, but its R&D expenses totalled RMB 76.39bn in 2016 ($11.77bn), putting it on a
par with the worl tiaweiis aggresdvé@\Dinvesing in ttieedevelopment g 5G.
Alibaba is looking to spend $15bn on R&D over the next three years, a 134% increase on the $6.4bn

spent over thepreviousthree years.

The UK Governmentis noving in theright direction,but there is a danger thaheir ambitions do not

matchthe scale of the task in handihe bulk of the publisector R&D funding will be delivered from

2019/20 onwards: by this time, China and the US will have moved everffatiead in the fields of

Al and big dat a. Furthets mor ef fietct tsndlllbesas induitelkee ft dire r

lag between initial pubksector investment and private sector spending.

0See 02017 Gl obal OR&DMdgarine]\Winteg 20E70r ecast
http://digital.rdmag.com/researchanddeveloptt®17_global r_d_funding_forecast?pg=22#pg22

41 See p. 6 of accompanying Global Technology Trends. SeéGlsa na s Huawei Battles to Own th
Wireless Technology, Wal | St r e et th20&7uhttps:/@advyw.wskcenarticlesfchindsGeibattlesto-
own-the-next-generatiorof-wirelesstechnology1488114002?mg=prod/accouns). To develop 5G, Huawei has

deployed an R&D staff of 80,000.
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Table B

Top UK R&D spenders in the Global Innovation 1000 ($ bn)

Annual

Rank Company Industry 2016 2017 percentage
change

21 AstraZeneca PLC Healthcare 6.00 5.89 -1.8
35 GlaxoSmithKline plc Healthcare 4.40 4.48 1.9
44 Fiat Chrysler Automobiles N.V. Consumer Discretionary 3.02 3.46 14.3
121 Delphi Automotive PLC Consumer Discretionary 1.20 1.20 0.0
124 Rolls-Royce Holdings plc Industrials 1.01 1.13 12.2
167 CNH Industrial N.V. Industrials 0.86 0.86 0.5
182 BT Group plc Telecommunication Services 0.72 0.80 11.1
288 Travelport Worldwide Limited Information Technology n/a 0.43 n/a
304 BP p.l.c. Energy 0.42 0.40 -4.3
432 Micro Focus International plc Information Technology 0.16 0.28 71.8
439 BAE Systems plc Industrials 0.21 0.25 22.6
457 Dialog Semiconductor Plc Information Technology 0.22 0.24 8.1
466 Johnson Matthey Pic Materials 0.24 0.24 -2.0
480 Smith & Nephew plc Healthcare 0.22 0.23 3.6
481 GKN plc Consumer Discretionary 0.19 0.23 18.5
514 Atlassian Corporation Plc Information Technology 0.14 0.21 47.9
568 The Sage Group plc Information Technology 0.18 0.19 2.0
577 Reckitt Benckiser Group plc Consumer Staples 0.17 0.18 6.4
590 British American Tobacco p.l.c. Consumer Staples 0.18 0.18 -2.7
638 Cobham plc Industrials 0.17 0.16 -5.7
677 Sky plc Consumer Discretionary 0.11 0.15 34.5
678 Smiths Group plc Industrials 0.14 0.15 5.6
743 Axovant Sciences Ltd. Healthcare 0.08 0.13 75.8
755 Pentair plc Industrials 0.12 0.13 10.6
765 GW Pharmaceuticals plc Healthcare 0.10 0.13 30.0
786 Hikma Pharmaceuticals PLC Healthcare 0.04 0.13 250.0
812 LivaNova PLC Healthcare 0.08 0.12 58.8
817 Spectris plc Information Technology 0.11 0.12 11.0
834 Indivior PLC Healthcare 0.15 0.12 S1OX6
840 Sophos Group plc Information Technology 0.10 0.12 18.3
877 Spirent Communications plc Information Technology 0.12 0.11 -5.6
887 BTG plc Healthcare 0.10 0.11 13.7
924 Wm Morrison Supermarkets PLC Consumer Staples 0.11 0.10 -4.6
925 Renishaw plc Information Technology 0.08 0.10 23.6
929 Imagination Technologies Group Pl¢nformation Technology 0.18 0.11 -36.8
993 TechnipFMC plc Energy 0.09 0.10 10.7,

Source: PwC 2017 Global Innovation 1000
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Creatingvalue

The UK fares much better when it comes to the application of existing technologies. In this regard,
the UK is a deadebin innovation, rankingtin the 2017 Global Innovation Index (Gll), an annual
report tracking the performance of countries glaly42 That said, he UK has slipped down the
rankings in recent years, falling fromd glace in 2015. It is unclear whether this is the start of a longer

term decline.

The UK®&6s biggest st r enyinflagructure ) ancdhmaetrsephidticatio® o ut p u
(5th).43 Within creative outputs, the UK performed exceptionally in ICTs & business model creation

(1sY) and ICTs & orgasational model creation (®). The UK is adept at applying existing technologies

to create new business models astleamline operations. Computer software spending as a share of

GDP (4h) was another notable strength. Thellingnessaindability of UK companies to use ICT is a

big positive.

However, the decline in real wages in the UK since 2007 shows there is arddnagdCT simply

becomes atooltocutcostst he UK requires a stronger R&D base.
longrun economic performance and the development of domestic industtiBeal value can only be

generated through innovatiodn important study by the Enterprise Research Centre concluded that

the multiplier effect of R&H the boostto real GDPBwas o mor e4%t han fiveod.

Low R&D spending has also contributed to the drop in the proportion of knowledge workers in the

UK. According to the Gl the number of researchers as a share of the population has been in steady
decline since 2013, falling fromtiid the global rankings to ¥8n 2017. Employment in knowledge

intensive industrieda s ubcomponent of & bhas tngradaly smee@blB, st i c a

from 2nd place to &.

Education
In this context, the UK needs to do more to raise education attainm@&iie PISAeducationrankings
are based on a triennial survey of-¢8arolds. Students are asked to complete a twour test,

assessingnathematics, science and reading skillshe latest survey was conducted in 2045d the

2S5ee O0The Gl obal Il nnovation I ndex 20176, Cornel |l Universit)
WIPO, October 2017 https.//www.globalinnovationindex.org/

43The Gll is broken down into 7 major sybillars: institutions, human capital & research, infrastructure, market

sophistication, business sophistication, knowledge & technology outputs and creative outputs.

44 Note al that the development of new software is classified within R&D spending, not software spending.

%5See 0The taxpayer tech dividend: R&D grants provide A43bn
Council, Septembertt2017,http://www.esrc.ac.uk/newsventsandpublications/news/newitems/thetaxpayertech
dividendr-d-grantsprovide-43bneconomiebooststudyfinds/

44See OWhat i s htB:I/wSw.Bebd,.orgPig@ldutpisal
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results were published in December 2016. The surgeyeredall 35 OECD countries, as well as

Opartner & c o u n-states sush,as Singaghoresandor®motid régipns such as Madao.

The UK was ranked 9 in the OECDfor science, 19 for reading and 20 for mathematics. The UK
performed above the OECD average in scienseofing509 points) and reading (498 points), but
roughly inline with the OECD average for mathemati¢gable 17)

Out of all the participants (73), the UK was ranked"2@ mathematics (down one place from three
years ago). The UK was rankedn2for reading, up one place from 2012. The UK jumpdplaces

to 15t in sciencegdespite recording a much lower score.

Singapore topped the rankings for reading, mathematics and science amongst the 73 countries/regions.
Hong Kong, Macao and Taiwan performed strongly too: Hong Kong scorepldte in reading and
mathematics. Japan sed 2 place in science, and'3n mathematics. Indeed, the Asian economies

of Singapore, Hong Kong, South Korea, and Macao ranked above the UK on all three scores. Taiwan
and the Chinese provinces of Beijing, Shanghai, Jiangsu, and Guamgdoageadof the UK in

mathematics and science too, but not in reading.

It should be noted that there are many criticisms of P¥&Ahere are inherent difficulties in cross
country education comparisons. Othehave argued that these rankings shift attention torsHerm
fixes, and away from longéerm enduring changes in education practice that can take decades to have

a positive effect?

Nevertheless, the rankings may be used to get a sense of where the UK is falling behind. In particular,
the rankings are bedtr suited to measuring performancesthinthe UK, given the cultural similarities

of England, Scotland, Wales and Northern Ireland and comparable education systems.

For example, Wales lags behind the rest of the UK in the PISA rankings, while Engleséirsd on
all three measures (science, mathematics, reading). The disparity in science education between Wales

and the rest of the UK has been widening.

Scotlandds performance in the rankingsstsihthkes det er
UK on scores of mathematics and reading. However, it slippeddam3015 in both subjects. It also
fell from 2nd to 3rd in science. Addressing regional disparities in education outcomes will be critical to

addressing the uneven economic performanceoss the UK.

47 A full list of 2015 participants is available hérep://www.oecd.org/pisa/aboutpisa/p@@l5participants.htm

8See 0The Pisa methodology: do its edu@2013i on cl ai ms stack I
https://www.theguardian.com/news/2013/dec/03Apieghodologyeducatioroecdstudentperformance

9See OOECD and Pisa tests admeademagisovg dthe0l&uiaodi wor | Maiydé
https://www.theguardian.com/education/2014/may/06/aasdtestsdamaging@ducatiornacademics

50See OPisa tests: UK hagesgbeéhi BB8Ci Ne@ib,ob decembeol 6r a
http://www.bbc.co.uk/news/educatie88157811
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Table I7

2015 PISA Rankings, OECD Countries

Reading Mathematics Science
Rank Country Score Rank Country Score Rank Country Score
1 Canada 526.7 1 Japan 5324 1 Japan 538.4
2 Finland 526.4 2 South Korea 524.1 2 Estonia 534.2
3 Ireland 520.8 3 Switzerland 521.3 3 Finland 530.7
4 Estonia 519.1 4 Estonia 5195 4 Canada 527.7
5 South Korea 517.4 5 Canada 515.6 5 South Korea 515.8
6 Japan 516.0 6 Netherlands 512.3 6 New Zealand 513.3
7 Norway 513.2 7 Denmark 511.1 7 Slovenia 512.9
8 New Zealand 509.3 8 Finland 511.1 8 Australia 510.0
9 Germany 509.1 9 Slovenia 509.9 9 United Kingdom 509.2
10 Poland 505.7 10 Belgium 507.0 10 Germany 509.1
11  Slovenia 505.2 11 Germany 506.0 11  Netherlands 508.6
12  Netherlands 503.0 12 Poland 504.5 12 Switzerland 505.5
13 Australia 502.9 13 Ireland 503.7 13 Ireland 502.6
14 Sweden 500.2 14 Norway 501.7 14  Belgium 502.0
15 Denmark 499.8 15  Austria 496.7 15 Denmark 501.9
16 France 499.3 16 New Zealand 495.2 16 Poland 501.4
17 Belgium 498.5 17 Sweden 493.9 17 Portugal 501.1
18 Portugal 498.1 18  Australia 493.9 18 Norway 498.5
19 United Kingdom 498.0 19 France 492.9 19 United States 496.2
20 United States 496.9 20 United Kingdom 492.5 20 Austria 495.0
21 Spain 495.6 21 Czech Republic 492.3 21 France 495.0
- OECD average 492.7 22 Portugal 491.6 22 Sweden 493.4
22  Switzerland 492.2 - OECD average 490.2 - OECD average 493.2
23 Latvia 487.8 23 ltaly 489.7 23  Czech Republic 492.8
24  Czech Republic 487.3 24  Iceland 488.0 24  Spain 492.8
25 Austria 484.9 25  Spain 485.8 25 Latvia 490.2
26 ltaly 484.8 26 Luxembourg 485.8 26 Luxembourg 482.8
27 Iceland 481.5 27 Latvia 482.3 27 Italy 480.5
28 Luxembourg 481.4 28 Hungary 476.8 28 Hungary 476.7
29 Israel 479.0 29 Slovakia 475.2 29 Iceland 473.2
30 Hungary 469.5 30 Israel 469.7 30 Israel 466.6
31 Greece 467.0 31 United States 469.6 31 Slovakia 460.8
32 Chile 458.6 32 Greece 453.6 32 Greece 454.8
33 Slovakia 452.5 33 Chile 422.7 33  Chile 447.0
34  Turkey 428.3 34  Turkey 420.5 34  Turkey 425.5
35 Mexico 423.3 35 Mexico 408.0 35 Mexico 415.7

Source: Programme for International Student Assessment (PISA)

The UK has a comparative advantage in universiliesh City 2017 argues thab Uni ver si ti es

essential to all digital economies.éihgenerate skills and innovation while attracting investment and

t al

gnt 6.

51See

0Tech

Nati on

http://technation.techcityuk.com/

36

2017:

At t he

forefront

of

gl obal

digital


http://technation.techcityuk.com/

According to the Times Higher Education Varsity Rankings for 2000@he UK has eight out of the
top 20 universities in Europe. Howeveacademic activity is also highly conceteda four are in
London while thetop two are Oxford and Cambridge.

The QS ranking of universitiggints a similar pictureOf the top 20 universities in the world, 3 are
in the UK (Oxford, Cambridge and UCL). Tiéghest ranked universigutside ofte 6 gol den tr i a
is Edinburgh, at 28. Manchester follows on 33. Birminglvag® 7, while Leedsvas 100.

The RUR Research Performance world rankings follow this tune. Of the tofoR0are in the UK
and all are in the South. Edinburgh and Maneheste 56" and 6&, respectively. Birmingham is 100

Universities areenjoying more success in leveraging their intellectual property. Income from
intellectual property amongst UK universities increased 18.5% y/y during1Z)Xktcording to data
from the Higher Education Funding Council for Engldndmany cases, the different skill sets of
academia and industry are highly complement@lgse collaboration betweerhe two sectorswill
generate significant valu®y transferringworld-class researchnto practical applications. This has

positive commercialsocial and economic benefits.

Dissecting bank lending

However, ®ctors that are critical tothe potential growth path of the UK economy are not being
supported by the banks. These include manufaudy professional scientific & technical activities,
information & communication and administrative & support services. Administrative & support
services cover many digital companies that the ONS has struggled to classify cdrrehypasp?
Depositsfrom these foursectorsd and many other$ are effectively being recycled into lending that

damages the lorgin growth prospects of the UK economy.

Table 17 shows all the sectors where lending is less than depdsits. e . 6depdmei t sur
combinel deposit surplus of the fits f our O pr od uabld Biyv £55.1%e dHis;mmeady i n t
matches the deficit in depositer the four sectors listed indable B (£115.52bn}4

The most notable sector with a deposit defiéitouying, selling & rentirgf real estated attracts the
|l i onds s har el6( No@:4he Bréssure on barfksato reduce their reliance on wholesale

52SeedMe asur i ng t he UKO3s db Ydatienal Institete af Bconmryic awd Sodial Reseaych,dayt2@13,
https://www.niesr.ac.uk/publications/measwuih§oE2%80%9¢9&italeconomybigdata

53 The lending numbers include all sterling and foreign currency loans.

The Bank of England provides lending data extending baclk8ifb® the majority (but not all) industries.

However, -theéel éhdhngg numb er snlyf.edxdutesforeigo cursency leridingh. g | endi ng
http://www.bankofengland.co.uk/boeapps/iadb/indpRBavel=&levels=1&XNotes=Y&B6951XBMX6815X6937X6948.x=
1&B6951XBMX6815X6937X6948.y=8&XNotes2=Y&Nodes=X6937X6948X6951X6952X6953X6232X6267X32089X3209
7X6255X6259X6010X6012X6013X6014X6815&SectionRequired=C&HideNums=1&Extralnfo=#BM

54 For total nonfinancial cgporations, there is a deposit surplus. In short, the banks take in more deposits than they lend:
the gap is £85.30bn. This gap has widened in recent years. Overall, the gap between deposits and lending for all UK
residents (financial & nefinancial busiss and individuals & individual trusts) has widened to £163.1bn in Q3 2017.
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funding and increase liquidity ratios partly explains why, on an aggregate basis, deposits have risen

relative to lending @e chart 7).
Table B

Sectors with a deposit surplus / lending deficit

Sector £ bn, Q3 2017
Total 206.63
Professional, scientific & technical activities 68.54
Information & communication 23.55
Manufacturing 15.75
Administrative & support services 7.35
Public administration & defence 21.89
Personal & community activities 16.36
Mining & quarrying 15.91
Education 12.41
Recreational, cultural & sporting activities 8.48
Construction 6.93
Wholesale & retail trade 3.89
Transport & storage 3.18
Human health & social work 2.29
Fishing 0.12

Source: Bank of England. A positive number implies lending is lower than deposits in this sector.

Table B

Sectors with a deposit deficit / lending surplus

Sector £ bn, Q3 201"
Total -115.52
Buying, selling & renting of real estate -84.79
Agriculture, forestry & fishing -11.44
Electricity, gas & water supply -4.97
Accommodation & food service activities -14.32

Source: Bank of England. A negative number implies lending is higher than deposits in this sector.
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Chart 16

UK buying, selling & renting of real estate, deposits minus
lending
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Chart 17

UK all residents, deposits minus lending

200

100 -

-100 4

-200

-300

-400 -

-500

—£bn

Source: Macrobond, Bank of England



Chart 18

UK manufacturing, deposits minus lending
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In total, there are 14 sectors (itable18) that are generatingeposits over and above lending. In strict
accounting terms, they all contributed to a deposit surplus. A proportion of this is effectively used to
lend on to sectors listed imable19.55

Manufacturing, professional scientific & technical activitiesymaton & communication and
administrative & support services are emphasised because, globally, these sectors have been at the

forefront of rapid technological change.

Of course, companies that are growing quickly could experience a strong rise in depositmay
have less requirement for lending. Lending has fallen in manufacturing, professional scientific & technical

activities and information & communication, while deposits have risen.

In administrative & support services, lending has risen, buhtsdeen outstripped by faster growth

in depositsFurthermore, professional scientific & technical activities, information & communication
and administrative & support services have seen strong jobs growth since the crisis of ZOGT08.

this perspectie, it appears that banks are not starving companies of the required funds to invest and

expand.

SSExamining the gap between deposits and |l ending should not

examplea report by theBusiness, Energy and Industrial StCaiegyitteel e f i ned t he fundheng gap for

di fference between the funding r eqgHdusd dbfy GdrEmo ras,d Blthxi ifas
I ndustrial Strategy Committee, Ac c eategy Conumittte, Octobec262016, Busi ne s

p. 5,https://publications.parliament.uk/pa/cm201617/cmselect/cmbeis/84/84.pdf

The funding gap is difficult to calculate in pieet The funding needs of a business are subjective and can be endogenous.
Surveys may be unreliable. For example, if a company realised that it could acquire megHemiste funding, then it

would alter its aspirations accordingly, which would in tahange the financing it requires.

56 Source: ONSEmployment has risen strongly in professional scientific & technical activities (25.2%), administrative &
support services (22.6%) and information & communication (21.5%) since Q1 2009. Jobs growth sedtmsehas

outpaced the overall increase in workforce jobs over this period (9.4%). Together, these three sectors account for 21.3%
of total workforce jobs in the UK(table 19)
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Table20

Employment by industry
% chang« Employment. Share of tota

Industry since Q1 millions (QZ employment

2009 2017) (%)

Total 9.44 34.95 100.00

Professional, scientific & technical activities 25.24 3.00 8.58

Administrative & support service activities 22.58 2.99 8.54

Information & communication 21.48 1.48 4.24
Source: ONS

However, productivity across these thregndustriesremainsweak by international standards (see
appendix1). A dearth of ending to critical industries indicates that banks are failing to help UK
businesses to invedn a competitive global environment, it is imperative that small companies have
sufficient access to finante enable them to scalep5’. The outstanding stockf loans to SMEs has
dropped from £197.8bn in April 2011 (start of data) to £165.4bn in October 2@vén if company
balance sheets appear healthy, a lack of investment in key technologies will compromise their
performance and ability to compete over thengrun. It will undermine the potential growth path of

the economy, damage productivity and reduce the ability of companies to increase salaries.
Table21

Manufacturing deposits and lending, Q3 2017

0
. . Deposits Lending a: .A) Chaf‘g‘
Deposits Lending __. . ~in lending
Sector minus lendin¢ a share o .
(E bn) (£ bn) (Ebn) deposits since Q1
P 2009
Manufacturing 58.2 43.0 15.2 73.9 -26.6
Food, beverages and tobacco 5.7 10.6 -4.9 186.6 -25.6
Textiles, wearing apparel and leather 1.7 1.3 0.3 80.9 -10.9
Pulp, paper, and printing 2.0 2.3 -0.4 117.8 -74.5
Chem|cal§, pharmaceuticals, rubber 111 92 18 83.3 48.1
and plastics
Non-metallic mineral products and 75 4.9 26 65.7 396
metals
Maghlnery, equipment and transport 15.6 8.0 76 512 189
equipment
EIegtncaI, medical and optical 84 30 54 36.2 209
equipment
Other manufacturing 6.4 3.6 2.8 56.5 -36.6

Source: Bank of England

Indeed real wages have still fallen across the economy since 200'Bdrtieof England has recoguise

the risk that jobs will be lost to robotigsa trend that could increase the downward pressure on

57See OTHeg RegdoantCGbutu, November 2014, p. 3Ritp://www.scaleupreport.org/scaleupport.pdf.
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wages8 In this context, banks need to be channelling funds into sectors that offer the best chance of
combatting these big #ts. They should be recycling deposits into areas that offer growth
opportunities: instead, they are doing the opposite.

The reduction in |l ending to manufacturing compar
(table 2L). One of the biggest ddines has been in electrical, medical & optical equipment: lending has

fallen from a high of £9.58bn in Q2 1999 t8.84n in Q3 2017. Deposits exceeded lending & &dn

in this sector by @ 2017 (chart19). This sector includes industries that, globatave seen big

innovations in recent years. The failure of banks to support companies in this sector should be a major
consideration for the Bank of England. The gap between lending and deposits for electrical, medical &

optical equipment companies isethargest in relative terms within manufacturing (salele21).

Chart 19
UK manufacturing, electrical, medical & optical equipment,

deposits minus lending
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Source: Macrobond, Bank of England

The banks also have a deposit surplus 668n with machinery, equipment & transport equipment
(appendixs). This is the largest surplus within manufactgrin absolute terms. Along with electrical,
medical & optical equipment, these two sectors account for well over half of the deposit surplus within
manufacturing. One other sector with a surpldsnon-metallic minerals & metals (£8bn) 9 is

significant igen the difficulties faced by this industry in recent yeampendidb).

Loans outstanding to agriculture, hunting & fishing have risen from £6.48bn in Q4 1997 68#1.8.
in Q3 2017 (chart20). This has resulted in a big rise in the deposit deficittfas sector (£11.4bn,
appendix5). The growth in lending could be viewed as a positive if it was being used for investment

to raise productivity in agriculture

58See OLabourdés Shareb6, Andr ew ®W20l5d an e, Bank of Engl and, No
http://www.bankofengland.co.uk/publications/Documents/speeches/2015/speech864p@& r ar el y a week passe
evidence of jobs and industries being fundamentally reshaped by globalisation and technology, be it the digitaltheonomy,
sharingeconomyom even the Second Machine Age. 0
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However, t is possible that this increase iending hasimplybeen deployed for buying dgultural
land. The deterioration in the trade deficit for food, beverages & tobacco since @¥#5pite the
increase in lending to agriculture over this peridds alsostriking (chart21).5° Indeed, lending to the
food, beverage & tobacco industry haspped from a high of £21.3bn tol®.6n. It is hard to avoid
the conclusion that banks have been happy to help investors acquire agricultural land, but not to invest
in food production.

Chart 20

UK agriculture, hunting & forestry, lending

Source: Macrobond, Bank of England

Chart21

59 Source: Bank of England. Bank Stats (Monetary and Financial Statistics), Tatel@stril analysis of monetary
financial institutions' lending to UK residents.
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