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Innovation: a holy
grail for economic
policymakers

Key part of growth...

Composition
of UK economic growth, 1990-2015

... and close to a free
lunch: relatively few

hard trade-offs




But, embarrassingly,
policy-makers don’t
know anything like as
much as they would
like to about how to
promote innovation.




Three “knowledge” problems
for innovation policy-makers




It’s hard to get information to make

innovation policy

Department for
Innovation,
Universities &

(Example Nesta projects)

A recurrent theme in
Nesta’s work on
innovation policy is the
problem of getting
good data:

Not specific enough
Not timely

Not relevant to new
techs

Not spatially aware
Not user-friendly




This is a particular problem if we
have high ambitions for innovation

Local growth and
cIusters

High-growth companies

- the “Vital six per cent” /
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Supply

Demand

Our work on innovation policy evidence
showed most of it was weak

Overall
Quality of
Polq Instruments evidence Ewdence for: Mixed evidence for No evidence for:
Fisc |ncent|ve-for Rﬁ) * kK |ncrementa| or process innovation (:Eal |nnovat|on productivity gains
------------------------------_-------- .
Direct support to R&D and innovation in * %k Increased investment, esp. in low tech, weaker regions, innovation output, economic performance and
firms smaller companies sustained behavioural change
Access to finance: publicly supported **
. Ld . . o Ld
venture capital _ R&D tax credits increase incremental innovation; _
Access to finance: loan guarantees ** business growth, sales and ¢ ensity

Policies for training and skills * increased training, better in no eVidence they increase firm prOdUCtiVity; bl
Innovation and human resources: * enterprise investments in sk im paCt on rad ical in novation is u nCIea r n

employment protection
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7
investment in human capital

Innovation and human resources: ** innovative capacity, contribution to new tech firms, innovation performance of migration
immigration of high-skilled workers academic articles and collaborative sci/tech work policies/labour legislation
Support measures for exploiting intellectual ** increase in University patenting from policy-induced innovation impact promotion of private-sector patenting
property system changes
Entrepreneurship policy ** Business growth, Programmes combining entrepreneurship and
locational intervention
Technical services and advice & Improved environmental performance, productivity, Significant/fundamental improvements for
Cluster policy * % building connections building clusters from scratch, cluster particip
Policies to support collaboration for R&D * %k Input additionality, collaboration, building connection . R
and innovation increased employment and value added, increased Cluster pOI|C|eS do help bu"d
patenting
Innovation network policies o building connections 1 H any)
connections between firms, but =
Measures to stimulate private demand for * e\"dence that they Improve flrm
innovation . .
Public procurement policies &3 tackling deficiencies of practices in relation to pe rfOrma n Ce IS m IXEd ral
innovation; positive effects on target group, public , . ,
bodies and their capabilities repercussions of diffusion on subsequent
innovation activity
P my; diffusion of innovation, long-run effects PCP schemes being more or less effective than
. H H other methods
| Source' NeSta/Unlvers’ty o-f ManCheSter asing Opportunity for experimentation in innovation Long term effects of prizes in this field

s review of innovation studies research in S
R 19 pOIicy areas ositive effects InnOdetion effects, particula.rly in.the long run;

negative effects on companies with less capacity
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Government clearly has a role -

but not a straightforward one

THE
ENTREPRENEURIAL
STATE
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“all the revolutionary technologies that
make, say, the iPhone so smart were
actually funded by government”

“entrepreneurs... often “surf” massive
waves of innovation that were
essentially created by public money”
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EDMUND PHELPS
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FLOURISHING

Governments largely get in the way

Entrepreneurial spirit is essential and
governments should mainly set the

right conditions

|



This does not provide a reliable
guide for policy-makers

GOUSIQ @ QuUaero

“Government as first-mover in “Government as first-mover in
major innovation” failed innovation”



Three
principles for
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2. Experiment



An example of our data problem:
the UK video games industry...



Video games industry vs a tub of

margarine

SIC 10.42: Manufacture of

margarine and similar
edible fats

Image: Wikimedia
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SIC 90.03 Artistic creation

SIC 62.02 Computer consultancy
SIC 82.99 Other business support
activities

SIC 62.09 Other information
technology and computer service |
activities :
SIC 58.21 Publishing of computer |
games ;
SIC 58.29 Other software
publishing

SIC 62.01/1 Ready-made

interactive leisure and
entertainment software
development

SIC 32.40/9 Manufacture of games [§

and to 3 not eIsewhere cIaSS|f|ed
e oy WS .
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How do governments spend their innovation resources?

# How much goes to small
companies! Foreign-owned

How much goes to the . ompanies?
aerospace sector?! The A
energy sector! The creative

industries?! Graphene!

Do companies that receive
support grow!

. \ S
How much goes to dlfferent L
parts of the country?

o>




...no-one knows
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But: data can help us

More online activity, digital processes, better hardware.

More Generated

varieties Larger at faster
of data volumes velocities

of data

Data-driven (automated,

New personalised) products,
applications processes and services. New
formats for data communication




Nesta’s
current
under-
taking: an
interactive
dashboard
of
innovation
policy
intelligence

Merge existing innovation
datasets

Gather and analyse new data
using web scraping and machine
learning

Create the ability-to identify and
map clusters, high-growth firms,
emerging technologiesand
relate these to government
interventions (grants, research,
networking)

Do-all thisin an easy-to-use
interface designediaround
policy-makers’ needs



ARLOESIADUR:A DATA PLATFORM TO SUPPORT INNOVATION
POLICY
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Economic Company Innovation
: e Infrastructure,
Investment on performance, identification, , networks and
: : . . . education, research, i
innovation location, other innovation communities,

. other official data .
patenting measures occupations.

Core firm dataset

Core Dataset

Firm reports Tech reports Sector reports Network reports!?

\V O d -
: Where are the What are the What is the
high growth . What are the
: clusters? emerging . : structure of the
firms? . new industries?
technologies!? ecosystem?

Use of data to inform innovation policymaking for the purposes of priority
and goal setting, mapping, monitoring, policy design and evaluation.



Example uses

2.

Who are the innovators (people,
companies...)?

What emerging technologies are
important?

. Where are our clusters and how

are they doing?

. What are the economy’s emerging

skills needs?

. What is the connectivity of

innovation networks?



Who are the innovators? [ 1]

Growth Intelligence/NIESR
digital economy map

Businesses classified
using online
information and
links, not SIC codes

Nathan, M. and Rosso, A. (NIESR) with Gatten, T., Majmudar, P. and Mitchell, A.
(Growth Intelligence). (2013) ‘Measuring the UK’s Digital Economy with Big Data’



Who are the innovators? [2]
GitHub analysis of innovative individuals
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Using network analysis to find innovation.
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Spikes in tech topic creation (top 5 topics per tech field, 2010-2015)

What are the emerging
technologies?

We have used
Meetup data to
identify spikes of
interest in tech
topics

% all new groups mentioning topic/ % all new groups



Where are the
clusters? [ 1]

We used web data
(product directories, wikis,
review sites) to identify
UK games companies, and
map them.

The results are more
comprehensive and timely
than what one gets with

SIC codes.

Map 3.3: Video games hubs in the UK

Cluster type
Balanced
Consolidated

B Entrepreneurial

B Potential

Dundee

Edinburgh

‘t Newcastle and Durham

Sheffield and
Rotherham

Manchester
Liverpool Warwick and Stratford
upon-Avon

Nottingham

w

Birmingham
Cambridge
" ———“—“—“—“—“—
Luton and Watford
Cardiff *
‘J London

F.

Wycombe and Slough

Guildford and Aldershot

Bristol
Brighton

Oxford

Source: Nesta (2014), ONS (IDBR 2013)



Where are the
clusters? [2]

We use Meetup
data to map
communities of
Innovators
specialising in new
technologies

Map: Tech meetups in the UK by tech field

(Meetup, 2015)
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® 1 ~3groups
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Who is connected to ’ hom?

We have used

social media WL SN
data to measure {‘\45" A )
the connectivity = b "ﬁ""}\-a:n‘\.

o P NI X
generated by ; .\)411!-.3.@;7;7»

innovation
events




What are the emerging occupations?

We have used
online job ad
data to track
demand for new
occupations in
Innovative
industries.
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what: where:

"internet of things cardiff

Jobs 1to
1 Post your CV - It only takes a few seconds e

Java Developer - Cardiff - to £50k+

Dimmick's - Cardiff

£50,000 a year

The work will expose you to some of the hottest areas in IT such as the internet of things and big
data analysis....

Easily apply to this job

Sponsored by Dimmick's - 26 days ago

Software Engineer - C++

Recruitment Genius Ltd - Bristol

£33,000 - £45,000 a year

Be part of a team that defines and builds an innovative new data analytics product for |OT (the
internet of things)....

Sponsored by Jobstoday.co.uk - 2 days ago

Java Developer - Cardiff - to £50k+

Dimmick's - Cardiff

£50,000 a year

The work will expose you to some of the hottest areas in IT such as the internet of things and big
data analysis....

Easily apply to this job

26 days ago - save job - email - more...

Technical Lead - Graduate Entrepreneurship Scheme

Alacrity Foundation - Newport

£22,000 a year

0 You need to be able to be comfortable and confident working within an intensive team



Our aims

Map 4.1: Games clustering
and university

presence
¥ Dundee
Edinburgh
mE
. .
i} Manchester- =
Liverpool . N
o
s
Accredited
M Not accredited =
M Creative Skillset
accredited Cardiff
B = 1

Location quotient

-

To make previously invisible things
visible

To make it Interactive, more timely,
and granular.

To identify emergent phenomena, not
just familiar ones.

To match different datasets to
generate policy relevant implications.
To create “actually-useful” innovation
maps

Sheffield and
Rotherham

Warwick and
Stratford-upon-Avon

Cambridge

Guildford and Aldershot

Brighton

Oxford




Partnerships and long-term project
future

* Website data back-end designed for
automated maintenance and
extendibility (incorporate new datasets
as they become available)

* Work together with ONS, IPO,
Companies House

* Develop capability in Wales (Social
Science Park, Cardiff Met, etc)



The future

* Analysis of UK video games sector by
March 2016

* Analysis of UK tech clusters (“Tech
Nation 2016 Map™) by March 2016

* Operational version for part of the UK
(Wales — “Arloesiadur”) by Sept 2016
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Using experimentation to develop more effective

innovation and growth support instruments

* Large amounts of money invested in schemes to support innovation,
entrepreneurship and growth, but very limited evidence on what
works and what doesn’t (and when)

Typical approach Experimental approach

e Introduce large new e Set up pilots to experiment
interventions without prior with new instruments,
small-scale testing evaluate them using rigorous

methods, and scale up those
that work (continuing to
evaluate and experiment to
improve them)

e \ery limited knowledge on
whether they are effective

- Experimental approach is a smarter, cheaper and more effective
approach to develop better innovation and growth policy
instruments



What is an experiment? A continuum of definitions...

Trying something
new

* No rigorous learning or evaluation
strategy

* No real “testing mindset”
e A “pilot”

Trying something
new and put in place
the systems to learn

e Rigorous formal research design
e Test a hypothesis

e Codifying and sharing resulting
knowledge

e Sometimes but not always with
some form of control group

RCTs

e Randomised controlled trials

e Control group created by the
programme manager/researcher
using a lottery

e Field vs. “lab” experiments
e Different from a natural experiment




What is a randomised controlled trial?

Design Randomise Implement Compare

Treatment Receive
group intervention

el Outcome

Participants
Control Don’t receive

] . el  Outcome
group Intervention
Participants can be Different 1/0 vs. A/B trial: Collect data using
individuals, but alternatives to run control group gets surveys and/or
also firms, public the lottery (e.g., nothing (0) vs. administrative data
organisations, individual vs. group alternative sources and
villages, regions, level intervention (B) estimate impact of
etc randomisation, etc) the intervention

Participants are randomly placed in a "treatment" group and a “control” group,
and the impact of the treatment estimated comparing the behaviour and
outcomes of both of them



Why are RCTs useful?




RCTs are widely used in many policy areas...

—
S

Development Social Policy m

French experimenta- Harvard EdLabs, UK
tion fund for youth, UK Education Endowment
job centres... Foundation...

JPAL, IPA, World Bank,
Oxfam...

But very limited use of RCTs on innovation and growth
policy, particularly in advanced economies

—>The Innovation Growth Lab aims to change this



IGL is a new global collaboration that develops and
tests different approaches to support innovation,
entrepreneurship and growth

Use RCTs to build the evidence base on the most effective approaches to

Increase Support high-growth Accelerate business
innovation entrepreneurship growth




Our partners

Ewing Marion

Nesta.. KAUITMAN <

ACCIO

A Generalitat Australian Government
HU% de Catalunya Department of Industry

: ®
- o
Department 00 @®

for Business ~ growth analysis
lnnOvatIOn & SklIIS swedish agency for growth policy analysis

4

Ministry of Economic Affairs Highlands and Islands Enterprise
Government of the Netherlands lomairt na Gaidhealtachd s nan Eilean

Innovate UK PARP@ Tekes

Technology Strategy Board

And on-going discussions with several other organisations



Aims of the Innovation and Growth Lab

Better evidence

e To improve the evidence base on the impact of different
interventions to support innovation and growth, creating actionable
insights for decision makers in public and private organisations

Increased experimentation

e To encourage the development of new interventions, whether
testing different designs of existing programmes or experimenting
with radically novel types of schemes

More knowledge

e To push forward the knowledge frontier on the drivers and barriers
to innovation, high-growth entrepreneurship and business growth
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“ Designing research spaces for collaboration & innovation

VN L

el S B S i
RS T

B ¢ Participants: Academic
researchers across different
scientific fields (e.g.
biomedicine, space, nuclear,
energy and IT science)

__* Researchers are randomly -

) i ~mmmm allocated work spaces in a i

W B o ;"f-f o B e new bUlldlng %

" — & e Some researchers are also i

offered other opportunities
for different types of co-
location at random (e.g.

virtual co-location or travel

grants)

What is the effect of different
types of proximity on
collaboration and knowledge
generation in scientific settings?

e Using data from IP,

publications, wifi hotspots,
and others, collaborations
will be measured

i

MIT and Stockholm School of Economics




Increasing business-science links and technology transfer

* Participants: A regions’ top
300 academic researchers in
chemistry and SMEs in agro-
food and pharma sector

Two treatment groups and
one control group:

dé 1. Academics get
/\ promoted through

N online platform that
. . . showcases their
What is the impact of different Ay " "
types of knowledge transfer academic research
activities on the number and 2. Academics get offline
. . - promotion, including
quality of business-science meetings/presentation
interactions? s to business R&D
Managers

3. No active or passive

City University/UPF and UAB promotion provided



Connecting business problems to technological solutions

* Participants: 100 companies
looking to solve a
technological problem

* One treatment group and
one control group:

“ o] 1. Matchmaking with

relevant
What is the impact of researchers/research
. . institutions to solve
matchmaking activities between NS ———
companies and researchers on problem, and

S , . . . contractual support
usinesses’ innovation activity 2. No matching or further

and productivity? support

Dartmouth University and Toulouse School of
Economics
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Incentivising employees to contribute new ideas
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* Participants: 777 employees in the Dutch
branch of a large multinational

* ‘Innovation contest’ where employees

; | .9{'6’0 - Y submit ideas for new products/processes ;
| | : { and receive corporate funding to further
s - develop these =X

-

* Phase 1: 2x2 design; opt-in/opt-out

‘ -
Can subtle non Z groups + flyers with peer effects/simple
monetary nudges be flyer
used to influence /€ . Pphase 2: for those who don’t opt-in

intrapreneurial - * Standard deadline extension

. . * Deadline extension + social norm (%
behaviour in a Iarge colleagues partaking in innovation
corporation?

contest)
a4 * Deadline extension + social norm (%
Radboud University Nijmegen and top/mid. managers indicating
Utrecht University : employees should join)
RN, = -— - . Y




Participants: A sample of
(potential) entrepreneurs

Three treatment groups and
one control group:

1. Entrepreneurial traits

training (e.g., non- -
o"\’(te’g1 cognitive skills) ,

- ——

- : ) ‘ 2. Business practices ‘
What is the impact of different training (e.g., howto &
types of entrepreneurial training \¢ IR AETshessplan)

3. Both modules of >

programmes (and the channels raifTir
behind these effects, ifany)? X\ 4. Notrainingmodule ¢

) provided

Bocconi University and IADB \ L !

A E e Y Y"N D



Identifying the effect of tech incubators on startups

AN

. l‘\ : ‘-\\ ‘ blln
k \\

e \

‘;

Is there an effect of incubator
spaces and mentoring on
startups’ survival and their

economic performance (and if so,
why)?

RN .. o % //d
| NIESR and LSE =

Participants: Entrepreneurs
applying to a large tech
incubator with workspaces in
3 cities (with 100 admitted
per site)

Multiple treatment groups
and a control group:

1. Co-working space +
low intensity
mentoring

2. Co-working space +
high intensity
mentoring

3. No support provided




Supporting high-growth potential businesses
\ ”

* Participants: 3000
manufacturing SMEs with
growth potential

e Two treatment groups and
one control group:

1. 2-day tailored 3
assessment of the
business’ strengths

w / / L and challenges, with
What is the impact of external action, planfEizEaEE
2. Assessment and action
?
advice on business growth? (and lan fol owedl o T
is an initial assessment sufficient voucher (with match
. . - funding) to buy on-
or is on-going support to aoing SN
implement changes required?) implement plan.

3. No assessment, advice ’
CBS, LSE and Stanford University or voucher provided.

»



Increasing bank lending for intangible-rich SMEs




IGL approach

Identify and pursue opportunities for experimentation, bringing together
researchers specialised in these areas and public and private organisations with

an interest in undertaking randomised trials

Programme
delivery
partners

Trials that:

e Generate actionable insights for
decision makers, by piloting
new programmes and creating
better evidence on their impact

e Push the knowledge frontier
forward, by giving researchers
the opportunity to test with
RCTs different hypotheses on
the drivers of innovation,

entrepreneurship and growth
Researchers P P 5




IGL Research Network

IGL Scientific Committee:

* Nick Bloom (Stanford)

e Karim Lakhani (Harvard)
* Josh Lerner (Harvard)

* Fiona Murray (MIT)

* Mark Schankerman (LSE)
e Scott Stern (MIT)
e John Van Reenen (LSE)



Three
principles for
delivering
good
innovation
and growth

policy

2. Experiment



Heroic narratives of innovation policy abound

DRAM cache Click-wheel Multi-touch screen NAVSTAR-GPS
DARPA RRE, CERN, Dok, CIA/NSF DeD DoD/NAVY

~

Lithium-ion batteries SIRI

Dok DARPA

-

Signal Compression

P — — First generation iPod iPod Touch and iPhone (2007)

(2001) iPad (2010)
Liquid-crystal display
NIH, NSF, DoD

Micro hard drive
DoE/DARPA

US DoD - GPS Various state-backed technologies 2
Apple iPhone

DARPA = NLS = GUI Finnish government support for Nokia and
SITRA part-ownership



But the most successful interventions are
generally complex

1980s:
e ~TEKES funds GSM research

* Nokia invests in diverse areas (TV,
computers, etc)

Implications:

* Hard to evaluate specific
interventions

e Hard to make them programmatic
and replicate them




What principles can policymakers follow?

Institutional diversity Having multiple semi-rivalrous organisations seems

to keep people on their toes and limit groupthink
(e.g., US defence ecosystem, Irish tech sector)

Effective management Easy access for businesses (“no wrong door”);
and leadership strong due diligence and grant management

processes; expert, well-connected staff

Distance from Political independence and operational
government credibility (Breznitz)

Strong political locus Either a strong political patron (DARPA), or
standi popular support (NASA) — communication of

one sort or another is vital

Porosity and long- Integration between government procurement
termism on the part of and regulation on the one hand and strategy
government and foresight on the other




Which raises the question of democracy and innovation

Futurists 19%
Romantics 129%
Creatives 19%
Realists 34%
Sceptics 16%

Technophiles

Like the word “innovation”

Less concerned about pace of change or controversy
Disproportionately male, ABC1

Innovation : “it makes a country great”
Unlikely to be involved in innovation
Older, C2DE

Early adopters, creative

Interested in innovation to the extent it solves problems
they care about

Younger, less political

Not excited by innovation per se
Care about the ethical &social context of innovations
Aware of drawbacks : desocialisation, “throwaway culture”

Concerned about impacts of radical innovation on jobs & the
future

Worried about impact of innovation on consumerism and
employment

More female, C2DE



So what?

1.

Policy targeted at the Futurists is missing four-fifths
of the electorate

The mainstream is pro-innovation — if you explain
what good it will do.

“Innovation in the service of society” has a much
bigger constituency than “gee-whiz innovation”

Take the test yourself and find out which category

you fit into
nesta.org.uk/quiz/which-innovator-are-you




3. Judgment

2. Experiment



