
Challenges and lessons from evaluating 
the impact of Innovate UK programmes 

David Legg:  Economic Analysis & Insight Team, IUK 

Brian MacAulay:   Lead Economist, Digital Catapult 

13/11/2018 



Overview 

- Introduction to Innovate UK 

- Who we are, what we do, and how we do it 

- Evaluation in Innovate UK 

- Approach, design and methods 

- Challenges and mitigations 

- Lessons from Innovate UK programmes 

- Catapult Network  

- Overview and approach to evaluating a complex programme 

- Example of Digital Catapult 

- Summary 

 

 



Innovate UK 

Who we are, what we do, and how we do it 



Innovate UK – the UK’s innovation agency 

Innovate UK drives productivity and growth by supporting 
businesses to realise the potential of new technologies, 
develop ideas, and make them a commercial success 

 

To stay competitive as an advanced economy, we need to 
do things that others cannot do, or to do things in different 
and better ways. 

 

We provide funding for innovation, and connect 
businesses to the advice, equipment, facilities, expertise, 
research, partners, and markets that they need to innovate 
and grow. 





Evaluation in Innovate UK 

Approach, design, and methods 



Approach to Evaluation 

Types of Evaluation 

- Process Evaluation 
- How the programme was delivered 

- Impact Evaluations 
- What difference the programme has made 

 

“Evaluation is an objective process 
of understanding how a policy or 

other intervention was 
implemented, what effects it had, 

for whom, how and why.”  
Magenta Book 



Evaluation Design 

- Our first step is to form an Evaluation Steering Group 

- In house evaluation lead 

- Programme lead 

- External stakeholders  

- Independent evaluators 

 

- Next, we design a high-level logic model for the programme 

 

 
Inputs 

Public 
funding 

Activities 

R&D projects 

Outputs 

Technological 
development 

Outcomes 

New 
products sold 

Impacts 

Economic 
growth 



Methods - selecting a control group 

- Our funding for innovation is awarded competitively 

- A call for applications goes out, companies or consortia complete application forms, and these 
are scored and ranked 

- We fund from the top, with an element of portfolio building 

- We stop funding either when we run out of money, or a pre-agreed quality threshold is reached. 

 

- On average, we want to fund around half of all applications, but can only afford to fund a quarter. 

- The “high-quality, unsuccessful” group therefore becomes our most solid control group. 

 

- But it is still not perfect… 



Methods 

- Randomised control trials 

- Regression Discontinuity Design 

- Difference-in-difference analysis (with or without matching) 

- Propensity Score Matching  

- Qualitative approaches 

- Case studies 

- Interviews 

- Expert panels 

- Technology tracking 

- Contribution analysis 

 



Challenges and mitigations 



Challenges for programme evaluation 

Innovation by nature is: 
  

- Risky  

- Uncertain and Unpredictable 

- With: 

- Unknown and sometimes unexpected outcomes 

- Significant but hard to capture spillover effects 

- Unpredictable timings: when outcomes and 
impacts will occur 

A key component of effective 
innovation programme evaluation 

is an openness to learn.  



Data limitations 

Problem: 

- Innovation grant programmes support a relatively small number of participants 

- Where programmes have different strands or segments, sample size issues can be significant 

 

Example: 

- 2015 evaluation of Smart used a two year cohort, attaining 293 treatment, 189 control 

- Sufficient for headline analysis, but breaking down to different segments we quickly lost sample size 

 

Solutions: 

- Track cohorts in real time to enhance data quality, and encourage participation 

- Keep in touch with sample between survey waves 

- Use cohorts from longer time periods to increase sample 



Low observability 

Problem: 

- Many outcomes and impacts of innovation support are not well documented 

- Primary output – knowledge – can be embedded in innovation project outputs (e.g. products) 

- It also moves with people, to different companies, industries, and applications, creating benefits 
elsewhere 

- These spillover impacts are impossible to predict and difficult to track, observe, and measure 

 

Solutions 

- In our evaluation of Smart, we asked direct beneficiaries whether any customers, suppliers, or 
competitors would have benefits from the project 

- Asked what form those benefits took, to build a typology of spillover effects 

- Asked for contact details to interview the indirect beneficiaries, to follow up 



Fluidity 

Problem 

- Companies are fluid: they change frequently and unpredictably 
- Introduction of new products or processes 
- Entry to new markets 
- Changes in strategy or leadership 
- Mergers and acquisitions 

 

Solutions: 

- We have been using external data to gain a better understanding of changes in company 
ownership and exit strategies 

- Provides a clearer picture as to how companies we support change over time, and can tie in with 
evaluation activities to understand whether grant support impacts survival or company structure 

- Looking at advanced analytical techniques to dynamically analyse internet data to look for 
product launch activity 



Skewed or lagged effects 

Problem 

- Statistical models often assume a ‘Normal’ distribution of observations around a mean 

- Impacts of innovation tend to be highly skewed towards a small number of very successful 
projects 

- Many evaluation techniques seek to estimate the average treatment effect; the mean impact of 
an intervention of a participant, but this profile of impacts can be difficult to capture in sample-
based analysis 

- Impacts also happen over many years, generally long beyond the duration of support 

- In initial years following support, returns can appear to be low or even negative 

 

Solutions 

- Evaluations span long time periods, from the start of projects to at least 3 years beyond 

- Recent evaluation of support for argi-tech conducted fieldwork 6 years after the programme 
started. Final wave will be conducted 10 years on. 



Attribution 

Problem: 

- Innovation support acts as part of a complex science and innovation system 

- Multiple actors and programmes at national and sub-national levels 

- Companies may received support from several programmes  

- Attribution of any observed impact to any single intervention can be very difficult, with 
each programme being necessary but not sufficient to achieve outcomes 

 

Solutions: 

- Surveys can ask about other forms of support received 

- Greater linking of admin data would allow for a more detailed analysis 

- We have linked data to other programmes delivered by the BEIS family to look at the 
overlap of support 



Evaluation of Catapult Programme  

Overview and approach to evaluating a complex programme  

Example of Digital Catapult and Agent Based Model techniques 
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The Catapults 
 

Cell and Gene Therapy 
Compound Semiconductor 
Applications 
Digital 
Energy Systems 
Future Cities 
High Value Manufacturing 
Medicines Discovery 
Offshore Renewable Energy 
Satellite Applications 
Transport Systems 

Launched by the UK 
government in 2010.  

Its main objective is to foster 
economic growth in the UK by 
strengthening the country’s 
innovation profile and 
performance. The programme 
aims to achieve this by: 

 

• Reducing risks and 
uncertainty associated 
with the innovation 
process 

• Creating closer links 
between researchers, 
developers, academia 
and business 

• Facilitating the 
commercialisation of 
innovative products and 
technologies 

 

Overview: The Catapult Programme 



Catapult Evaluation approach 

- Evaluation Framework 
published in November 2017 

- Builds on a series of feasibility 
studies 

- Challenges 

- Complexity 

- Timescale of anticipated 
impacts 

- Identifying a counterfactual 

- Data collection 

- Establishing a baseline 

- Capturing additionality 







• We can define a boundary between the part of the world that we want to ‘understand’ and the rest. 
 

• We have rules for the classification of objects that lead to a relevant taxonomy for the system 
components. 
 

• Agents are identical to each other and to the average. 
 

• The overall behaviour of the variables can be described by the smooth average rates of individual 
interaction events. 

 

Allen – Evolutionary Complex Systems 

Allen P.M (2001) 'Knowledge, ignorance and the evolution of complex systems' Chapter 10 in 'Frontiers of evolutionary economics : 
competition, self-organization, and innovation policy' edited John Foster and J. Stanley Metcalfe. Edward Elgar 2001 

The Assumptions Used to Reduce Complexity to Simplicity 
 



Successive Assumptions Complexity Simplicity 

Soft 

Systems 

Reality 

Practice 

Strategy 

Stationarity 

Equilibrium Attractors 
Quantity 

Price 

Equilibrium 

Average 

Dynamics 

    Y 

X 

Z 

Contingency 

From REALITY to UNDERSTANDING? 

Operations 

Evolutionary Models 

QUALITATIVE 

CHANGE 

Boundary 

Classification 

X       Y      Z 

Time 

Qualitative Research Stationarity – 

Sand Piles, Rank-Size rules 

Cities, Firms…   Structural Stability 

Fixed Variables 

Y 

X 

Z 

Probabilistic 

Non-linear 

Dynamics 

Allen P.M (2001) 'Knowledge, ignorance and the evolution of complex systems' Chapter 10 in 'Frontiers of evolutionary economics : competition, self-organization, 
and innovation policy' edited John Foster and J. Stanley Metcalfe. Edward Elgar 2001 



Agent Based Models the answer?  

• Computational Irreducibility 
• Unable to reduce behaviour to a mathematical description 

 
• Emergence 

• Aggregate effect of individuals’ actions is qualitatively different from what each 
individual is doing. 
 

• Non-Ergodocity  
• In probability theory, an ergodic dynamical system is one that, broadly speaking, 

has the same behavior averaged over time as averaged over the space of all the 
system's states in its phase space. 
 

• Radical Uncertainty/Ignorance 
• ‘Don’t know what we don’t know’ 

 

Richard Bookstaber (2017)  ‘Agent-based models to help economics do a better job’ OECD Insights– Debate the Issues, Complexity and Policy Making    

 



Proposed modelling of diffusion of digital 

technologies – Conceptual Boxology  

Source: Sandtable/Digital Catapult 





Summary 



Summary 

• Evaluation of innovation support is difficult due to uncertainty and time lag challenges. This doesn’t mean 
evaluation shouldn’t be attempted – instead, ensure the most robust methods practical are applied to each 
element of the programme. A mixed methods approach is usually most suitable. 

 
• Data is key – know what data will be required for the evaluation, and ensure sufficient data collection 

processes are in place. 

 
• Sample size is fundamental – design an evaluation which enables a sufficient sample size in both the 

treatment and control group. This may mean using a cohort from over a longer time period. 

 
• Survey data is usually required, but is also imperfect. Complement and verify this by linking your evaluation 

data to third-party data sources. 
 

• Be innovative when evaluating – it’s important to ensure you’re measuring what you can as robustly as you 
can. But with this core in place, look at where you can try novel techniques, and push the boundaries of the 
evaluation a bit further.  



Thank you 


