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ABSTRACT 

Tech or industry specific innovation centres could help to spur innovation across firms, in 

particular outside the traditional research-intensive regions and industries, encouraging 

R&D collaborations especially for those firms that do not have the resources to 

independently start new R&D processes. In this paper we investigate the indirect, local 

spillover effects of Catapults, a network of technology-focused innovation hubs scattered 

across the country. First, we investigate how Catapults knowledge spills over to 

unsupported firms closely located, and secondly we assess to what extent Catapults-

supported firms might also generate local spillovers. We apply a novel approach of the 

regression discontinuity design, where we consider the discontinuity in the distance from 

the Catapults centre, or in the statistical significance of the spatial agglomeration of 

Catapults-supported firms. Our results show that Catapults innovation centres provide a 

source of knowledge externalities for unsupported businesses located nearby, mainly by 

increasing the likelihood of firms to collaborate with Catapults and receive public R&D 

funding. This in turn stimulates the birth of new start-ups and the economic performance of 

businesses in terms of employment and productivity. After controlling for the spillovers from 

catapults centres, we identify positive externalities also from Catapults-supported firms, 

although weaker in magnitude, in particular for unengaged firms located nearby high 

clusters of Catapult-supported businesses. These operate mainly through the stimulation 

of unsupported firms to engage with the Catapults network, and encouraging productivity 

growth. 

 

JEL Classification: O32, O38, R12. 

Keywords: Knowledge spillovers, innovation hubs, research centres, public R&D. 
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1. INTRODUCTION 

A large literature has looked at the importance of different policy tools to spur research and 

development (R&D) investment and innovation among firms. Several studies provide 

strong evidence that R&D tax credit policies are powerful and efficient tools to encourage 

private R&D (Bloom et al., 2019; Teichgraeber and Van Reenen, 2022). Similarly, other 

tools financing directly innovative firms through research grants have been found to 

efficiently stimulate innovation (Howell, 2017) and business growth (Vanino et al., 2019) 

among directly targeted firms, and to generate substantial spillovers both across 

geographical and technological spaces (Becker et al., 2021; Myers and Lanahan, 2022). 

However, there are concerns that many of these instruments are highly imbalanced and 

follow a “picking-the-winner” strategy, whereby the intention is to target and support firms 

already intensive in R&D activities, strengthening the technological levels in large firms that 

often belong to high- or medium-high technology sectors (Blanes and Busom, 2004; 

Antonelli and Crespi, 2013; García-Quevedo and Afcha, 2016), and thus leading to a 

vicious circle that widens the productivity gap between industry leaders and laggards and 

reinforces regional productivity inequalities (Forth and Jones, 2020). As a consequence, 

there is an increasing attention on exploring new strategies to stimulate engagement with 

the innovation system in particular in small and low-tech businesses, especially promoting 

indirect targeting and knowledge spillovers form public and private R&D intensive 

organisations.  

For instance, the UK Government is developing a strategy to spur innovation across firms, 

in particular outside the traditional research-intensive regions and industries, with regional 

innovation hubs and sector or tech specific innovation centres scattered across the country. 

The accelerators could be drivers of innovation and economic growth, capitalising on 

existing clusters of businesses in their areas that have cutting edge expertise in specific 

technologies. Industrial research centres could become a vehicle for driving up business 

spending on R&D, encouraging collaborations between businesses, especially those who 

do not have the resources to independently start new R&D processes, leading to new 

ideas, innovation adoption, and the generation of new products (Yu, 2020). Sector and 

technology specific R&D and innovation support has emerged relatively recently in the UK. 

One of the key support measures is the Catapult network, a group of nine technology and 

innovation centres supported through Innovate UK and private funding. Initially introduced 

starting from 2011, the Catapult network provides physical R&D facilities to collaborate with 
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and support business innovation across a range of sectors including life sciences, 

semiconductors, transports digital technologies, renewable energy systems, and satellite 

applications.  

Previous studies have provided documented evidence of direct positive effects of this type 

of innovation support on engaged businesses (Roper and Vanino, 2023). Building on that 

evidence, in this paper we investigate the indirect, local spillover effects of the Catapults 

network, in terms of stimulating start-ups, future engagement with the public science 

system, and eventually the productivity growth of unengaged firms located nearby. In 

particular, we address two main research questions. First, we investigate how does the 

Catapults knowledge spills over through space and along the supply chain to unsupported 

firms located nearby the centres and industrially related the Catapults technological 

specialisation (direct spillover). Secondly, we assess to what extent do Catapults-

supported firms generate local spillovers themselves for other unsupported local firms 

(indirect spillovers). In particular, we want to identify if there are peer effects or other types 

of knowledge spillovers from Catapult-supported firms to other local businesses operating 

in related sectors. This consists in a geographical analysis of Catapult-assisted firms and 

their local impact. To do so, we use longitudinal granular data on the location of Catapult 

centres, supported and unsupported firms, and on their R&D activities and business 

performance over the period 2010-2019. We apply a novel approach of the regression 

discontinuity design (RDD), where we consider the discontinuity in the distance from the 

Catapults centre, or in the statistical significance of the spatial agglomeration of Catapults-

supported firms. Our results show that Catapults innovation centres provide a source of 

knowledge externalities for unsupported businesses located nearby, mainly by increasing 

the likelihood of firms to collaborate with Catapults and receive public R&D funding. This 

in turn stimulates the birth of new start-ups and the economic performance of businesses 

in terms of employment and productivity. After controlling for the spillovers from catapults 

centres, we identify positive externalities also from Catapults-supported firms, although 

weaker in magnitude, in particular for unengaged firms located nearby high clusters of 

Catapult-supported businesses. These operate mainly through the stimulation of 

unsupported firms to engage with the Catapults network, encouraging productivity growth, 

upscaling and increasing start-up rates in surrounding areas.  

Our findings are related to several strands of the literature in the urban economics and the 

economics of innovation fields. The existence and magnitude of knowledge spillovers is a 

long-standing issue since the seminal work of Marshall (1890). There is mounting empirical 
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evidence of how knowledge moves and flows unintentionally “as it were in the air”, crossing 

“hallways and streets more easily than oceans and continents” (Glaeser et al, 1992), and 

becoming the source for further new ideas. This is the case within academia (Waldinger, 

2012; Moser et al., 2014; Iaria et al., 2018), but also among firms operating within the same 

industry (Arora, Belenzon, and Sheer, 2021), with different mechanisms at play such as 

R&D collaborations (De Fuentes and Dutrénit, 2012), human capital flows (Perkmann et 

al., 2013; Ankrah and Omar, 2015), and other informal channel such as publication of 

papers and patents, participation to conferences and interpersonal exchanges (Cohen et 

al., 2002; Agrawal and Henderson, 2002). Of particular interest is the case for knowledge 

spillovers from the public research sector to private firms, a question that has received 

particular attention since the seminal work of Jaffe (1989). Kantor and Whalley (2014) used 

for instance national shocks on stock-return, affecting the value of university endowments, 

to instrument university spending, and found modest but significant local effects on non-

research wages. Another strand of the literature has studied the local impact of public 

spending in R&D, notably for military purposes (Moretti et al., 2019; Kantor and Whalley, 

2022) or in terms of R&D grants provided to local universities (Becker et al. 2021). In a 

recent study Azoulay et al. (2019) have shown a link between public R&D grants, the 

publications they generate and the patents in the biotechnology and pharma industries. 

With a spatial focus, Hausman (2021) studies how universities can be a driver of industrial 

agglomeration and shows that after the Bayh Dole Act, allowing the commercialisation of 

patents derived from public R&D grants, the industries closest technologically to the local 

university witness a growth in employment and innovative outcomes. Focusing more 

specifically on the spillovers from public R&D labs and innovation centres, Bikard and Marx 

(2020) have shown the importance of hubs in the use of academic science by firms. 

Similarly, Bergeaud et al. (2022) have provided evidence of spillovers from academic 

research to private sector firms by looking at a financing program of academic clusters in 

France, mainly through R&D public-private partnerships. 

The rest of the paper is structured as follows. The next section presents the data used, 

while section 3 discusses the methodology applied in our study. Section 4 reports the main 

findings, while section 5 concludes presenting the policy implications.  
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2. DATA 

For our analysis we draw on administrative data provided by the Catapult network on the 

list of businesses that have engaged with each single Catapult over the period 2010-2019, 

listing the time and intensity of engagement (Roper and Vanino, 2023). In addition, using 

an unique corporate reference number, we link this to public funding and partnership data 

from the Gateway to Research (GtR) database, which provides information on all R&D 

public funding provided by the UK Research and Innovation agency UKRI over the 2004 to 

2016 period. The GtR data provides information about approximately 34,000 organisations 

that participated in publicly-funded innovation and R&D projects, including details on the 

number and value of funded projects, the number and characteristics of partners, the topics 

and outcomes of the research projects, the value of grants awarded per year, the Research 

Council providing the funding, and information about each projects’ leaders (Vanino et al., 

2019). Finally, we merge these two datasets with data on business performance taken from 

the Business Structure Database (ONS, 2022), which provides longitudinal data and 

information for all firms in the UK, including employment, turnover, location, industry 

classification, age, foreign ownership, group affiliation, and other firms characteristics.  

The Catapult network is a group of nine technology and innovation centres supported 

through Innovate UK and private funding initially introduced starting from 2011. The 

network provides physical R&D facilities to collaborate with and support business 

innovation across a range of sectors including life sciences, semiconductors, transports 

digital technologies, renewable energy systems, and satellite applications. There are 

currently operating 9 centres spanning over 50 locations across the UK, including the High 

Value Manufacturing (HVM), which was the first to open in Warwickshire in 2011, the Cell 

& Gene Therapy (CGTC), the Digital Catapult (DIG), the Offshore Renewable Energy 

(ORE), the Satellite Applications (SAC), the Energy Systems (ESC), the Medicines 

Discovery (MDC), the Compound Semiconductor Applications (CSA), and the Connected 

Places (CPC) that opened last in 2019. Each centre received "core" funding of £10 million 

per year for five years via Innovate UK, with the long-term intention that the budget would 

be one-third core funding, one-third commercial funding, and one-third collaborative (public 

and private) R&D funding.  

As seen in Figure 1, while Catapults are scattered across the country in multiple locations, 

supported firms tend to be highly spatially clustered in specific areas, probably reflecting 

industrial districts and comparative specialisation of some areas in specific sectors, and 
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only in some instances they tend to cluster around certain specific Catapults. The uneven 

distribution of supported firms is not only spatial, but as shown in Figure 2 also from an 

industrial point of view, following the sector and technology specialisation of specific 

Catapults activities, as for instance the high concentration of ICT companies engaging with 

the Digital Catapult (DIG), firms operating in electronics collaborating with the Compound 

Semiconductor Applications (CSA) Catapult, or the main focus of the High Value 

Manufacturing (HVM) Catapult in supporting businesses in the chemicals, electronics, 

metals, machineries and other manufacturing sectors. 

Figure 1: Spatial distribution of Catapults locations and firms’ engagement intensity 

by TTWA over the period 2011-2019. 

Notes: Firms’ engagement intensity measured as the total employment of Catapults-supported firms 

over total employment in the Travel to Work Area (TTWA). 
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Figure 2: Share of engaged businesses by industry for each Catapult over the period 

2011-2019. 

 

Notes: Cell & Gene Therapy (CGTC), Connected Places (CPC), Compound Semiconductor 

Applications (CSA), Digital Catapult (DIG), Energy Systems (ESC), High Value Manufacturing 

(HVM), Medicines Discovery (MDC), Offshore Renewable Energy (ORE), and Satellite Applications 

(SAC). 

3. METHODOLOGY 

In order to consider both the direct knowledge spillovers originating from the Catapult 

centres, and the indirect effects from Catapults-supported firms, we apply a regression 

discontinuity design based on the specific research question addressed. First, to estimate 

the spillovers from Catapults to nearby unsupported firms, we start by identifying the 

location and time of opening of all Catapults premises. Then, using geographic information 

system (GIS) mapping, we measure the distance between all unsupported firms and the 

closest Catapult centre, and consider as treated all firms i located within the 1-kilometres 

distance k boundary from an operating Catapult c (𝐶𝐶𝑖𝑡𝑐
𝑘 ). We then also calculate the 

distance of firms from the 1-kilometres distance boundary k from a Catapult c and its 

squared value ( 𝐶𝐶𝐵𝑖𝑐
𝑘  and 𝐶𝐶𝐵𝑖𝑐

𝑘 2
), and repeat the same exercise for other distance 

bandwidths k, as 5- and 10-kilometres distances, following the evidence on the rapid decay 

of knowledge spillovers with distance (Bergeaud et al., 2022). 
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Second, to assess the local spillovers to unsupported firms generated from Catapult-

supported firms, we start by identifying the location and time of engagement of all 

Catapults-supported firms using administrative data from the Catapults network. Using GIS 

mapping techniques, we calculate the total employment of Catapults-supported businesses 

in each Middles Super Output Area (MSOA) neighbourhoods1 and year. Based on this, we 

calculate the level of spatial clustering of Catapults-supported firms across neighbourhoods 

using the Getis-Ord G statistics, indicating the presence and intensity of positive, negative 

or insignificant spatial clustering. The Getis and Ord (1995) local statistic G identifies if 

specific values of a variable cluster spatially. It does so by looking at each observation 

within the context of its neighbours. If an observation has a high value of a variable and is 

surrounded by observations with also high values of a variable, then it belongs to a cluster. 

Then, the G statistic constructs the local sum of values for all observations and their 

neighbours. In our case, the higher is the employment of Catapults-supported businesses 

in an area, and the closer they are located to each other, the larger will be the value of the 

Getis-Ord G statistics. The output of that summation is then compared to the summations 

for all observations. If the local sum is statistically different from the expected local sum, 

and if that difference is too big to result from randomness, a local cluster is identified. Given 

that this statistic is normally distributed, a z-score higher than 1.65 indicates the presence 

of positive spatial clustering at the 10% significance level. Following previous studies 

applying a similar methodology (Koster et al., 2012; Hidano et al., 2015), we use this 

information to consider as treated unsupported firms located in MSOAs n with positive and 

statistically significant spatial clustering of Catapults-supported firms (𝐶𝑆𝑖𝑛𝑡 ), based on 

whether the z-score of the Getis-Ord G statistic is above or below the 1.65 significance 

threshold. We then also calculate for each MSOA the distance of the spatial clustering z-

score from the 10% significance level threshold of 1.65 and its squared value (𝐶𝑆𝐵𝑖𝑛𝑡 and 

𝐶𝑆𝐵𝑖𝑛𝑡
2 ), to consider the overall level of spatial clustering in a neighbourhood. 

We perform a boundary discontinuity design analysis as follows: 

𝑦𝑖𝑡 =  𝛼0 + 𝛼1𝐶𝐶𝑖𝑡𝑐
𝑘 + 𝛼2𝐶𝐶𝐵𝑖𝑐

𝑘 + 𝛼3𝐶𝐶𝐵𝑖𝑐
𝑘 2

+ 𝛼4𝐶𝑆𝑖𝑛𝑡 + 𝛼5𝐶𝑆𝐵𝑖𝑛𝑡 + 𝛼6𝐶𝑆𝐵𝑖𝑛𝑡
2  

+𝑋𝑖𝑡 + 𝛾𝑖 + 𝛾𝑧𝑡 + 𝛾𝑠𝑡 + 𝑢𝑖𝑡 

                                                

1 Neighbourhoods are defined using the ONS Middle Super Output Area (MSOA) nomenclature 
reflecting on average 7,000 residents (3,000 residential buildings). 
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where we estimate the difference in several outcome variables 𝑦𝑖𝑡between firms within or 

outside a 1-kilometer radius of an operating Catapult centre (𝐶𝐶𝑖𝑡𝑐
𝑘 ), and between firms 

located in or outside of a cluster of Catapult-supported firms (𝐶𝑆𝑖𝑛𝑡). We control as well for 

the distance from the respective two boundaries: the distance of firms from the 1-kilometres 

distance boundary k from a Catapult (𝐶𝐶𝐵𝑖𝑐
𝑘 ), and the distance of the spatial clustering z-

score from the 10% significance level threshold of 1.65 (𝐶𝑆𝐵𝑖𝑛𝑡). In addition, we control for 

several firm-level and time variant characteristics 𝑋𝑖𝑡 , including firm size, labour 

productivity, age, foreign ownership, and group affiliation, together with firm ideocratic time-

invariant fixed-effects (𝛾𝑖). We also include several fixed-effects to control for unobservable 

characteristics, such as commuting zone (TTWA) time trends (𝛾𝑧𝑡), and SIC 2-digit industry 

time trends (𝛾𝑠𝑡).  

We take into consideration several outcome variables of interest 𝑦𝑖𝑡 . First, we are 

interested in finding whether proximity to Catapults centres or Catapults-supported firms 

stimulates future engagement with the Catapults network. In this regard, we consider the 

future engagement with Catapults of unsupported firms, before distinguishing between low 

and medium-high level of engagement, as described by the Catapults. Secondly, we 

analyse whether direct and indirect local knowledge spillovers from Catapults stimulate 

unsupported firms to engage with the wider public science system, estimating the effect on 

the probability of securing UKRI grants and the number of funded projects. Third, we 

investigate the impact of these knowledge externalities on business performance, first of 

all analysing whether Catapults spillovers promote entrepreneurship and start-up rates, 

and secondly considering several other measures of business performance including 

employment, turnover and productivity growth. 

We perform several additional analyses to explain the motivations and mechanisms of the 

Catapults spillovers for unsupported firms. First, we consider whether the positive spillovers 

for unsupported firms are conditional or not on future engagement with Catapults. In the 

former case, any significant effect would have to be considered as a consequence of the 

direct support of the innovation hub, rather than an unexpected externality. Secondly, we 

check if the opening of Catapults centre and the emergence of Catapults-supported 

clusters trigger a change in the composition of local firms, and if this affects our estimates, 

by distinguishing between established and new firms. We then consider several 

mechanisms through which Catapults centres and clusters of supported firms could be the 

source of local spillovers for unsupported businesses. First, we consider industrial 

agglomeration to check if the presence of an industrial cluster is conducive to the 
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propagation of spillovers. Secondly, we try to identify if the spillovers are linked to 

knowledge externalities from Catapults centres or if instead they are linked to different type 

of economic interactions. To this end, we measure the share of firms engaged with each 

Catapult by industry as shown in Figure 2, and use this as a proxy of technological proximity 

of each industry to the Catapults innovation activities. We then test if the effect of Catapults 

direct and indirect spillovers are mediated by the strength of the technological proximity of 

unsupported firms. This would be an evidence of knowledge externalities based on the 

technological focus of Catapults and nearby located firms. Alternatively, we use a simple 

measure of industrial relatedness based on input-output linkages to test if instead the 

Catapults direct and indirect spillovers are mediated by the strength of the input-output 

relationships between Catapult-supported customers and unsupported suppliers. In this 

case, most of the benefits would derive from an increased demand of intermediate inputs 

by Catapults supported firms, generating externalities through input-output linkages. 

Similarly, we followed the Mian and Sufi (2014) methodology to identify locally consumed 

(untradable) services, and check whether the spillover effects are stronger in these 

industries, and thus be likely to be linked to an increased local demand by Catapults and 

supported businesses and their employees. We also test the heterogeneity of our results, 

distinguishing between unsupported firms in manufacturing and service industries, 

between high-tech and low-tech sectors, considering differences between small and larger 

firms, and distinguishing between independent businesses and groups subsidiaries. 

Figure 3: Differences in trends in start-up rate and probability of UKRI funding 

between treated and control firms before and after the opening of a Catapult centre. 

 

Notes: Firms considered as treated if located within a 1-kilometers radius from a Catapult centre. 

Catapult centre opening year set at time t=0. 
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We conduct several sensitivity tests to check the robustness of our results. First, as briefly 

shown in Figure 3, we want to check that the pre-treatment parallel trend assumption is 

met for the outcome variables used in our analysis when estimating the difference between 

treated and control firms of the effect of both direct and indirect Catapults spillovers. We 

formally test this with an event study analysis, testing the statistical significance of our 

estimated coefficients before and after the opening of a Catapult centre or the emergence 

of a Catapult-supported cluster. Secondly, test the sensitivity of the BDD analysis by 

limiting the sample of observations to firms in the immediate proximity of the two 

discontinuity boundaries, considering only firms within a maximum 1-, 5- or 10-kilometres 

distance from the Catapult centre, and firms located in neighbourhoods with a z-score for 

catapults-supported clusters ranging from 1.95 (positive spatial clustering at the 5% 

significance level) to 1.44 (statistically insignificant spatial clustering - 15% significance 

level), or from 2.57 (positive spatial clustering at the 1% significance level) to 1.28 

(statistically insignificant spatial clustering - 20% significance level). This will limit the 

probability of comparing very different sets of treated and control businesses which are far 

away from the discontinuity boundaries. 

4. RESULTS  

We start our analysis by distinguishing in Table 1 the effect of direct and indirect spillovers 

from Catapults on the engagement with the public innovation system of unsupported local 

firms, and the consequent effects on firms’ performance. We find evidence that Catapults 

innovation centres provide a significant source of externalities for unsupported businesses 

located nearby, mainly by increasing their likelihood to collaborate in the future with the 

Catapult network. Our results suggest that firms within a 1-kilometre radius from a Catapult 

centre are 0.1% more likely to engage with the Catapults network in the future. From 

column 2 we can observe that this probability is lower in the case of medium-high intensity 

engagements, although still statistically significant, indicating that proximity to Catapults 

centre is more likely to promote less intense types of relationships with local businesses. 

This evidence is corroborated by the results in columns 3 and 4, as we do not identify and 

significant effect of Catapults spillovers on the probability and number of public R&D grants 

received by firms from UKRI Research Councils and Innovate UK. Overall, this seems to 

suggest a weak knowledge externality effects, promoting engagement with the innovation 

system, but not enough to lead on its own to future publicly funded R&D projects. In 

columns 5 to 7, we can observe if these knowledge externalities eventually translate into 

an improvement of business performance for firms that were initially unsupported, through 



 

 

 

 

 
15

both an upscaling in terms of employment and turnover growth, and an increase in labour 

productivity. We find evidence of positive externalities in terms of employment, turnover 

and labour productivity growth for unsupported firms, with similar effects in terms of 

employment and turnover size, resulting in a 2% increase in productivity for unsupported 

firms after the opening of a Catapult centre within a 1-kilometer radius. 

We focus then on the indirect spillovers originating from clusters of Catapult-supported 

businesses. Also in this case, we find positive and significant effects for the future 

engagement of unsupported businesses, although smaller in magnitude in respect to the 

direct effects, promoting mainly low-intensity engagement. However, being co-located in a 

cluster of Catapult-supported firms increase the probability of securing and the number of 

publicly funded R&D projects. As shown in Roper and Vanino (2023), Catapults-supported 

firms are more likely to receive UKRI funded R&D grants and, as these are usually 

collaborative projects in nature, might be more likely to look for potential partners among 

nearly located companies. Also in this case, these indirect externalities are conducive to 

better firm performance in terms of employment, turnover and productivity, although 

smaller in magnitude. The rest of the firm-level control variables are statistically significant 

with the expected sign. The variables of the distances from the two boundaries are also 

behaving as expected, showing evidence of non-linear relationships. Regarding distance 

from the 1-kilometer boundary around Catapult centres, after a generally positive 

relationship as we get closer to the Catapult centre, the effect turns negative for businesses 

that are further away (as distance for treated firms is bounded to maximum 1 kilometre 

from the boundary). On the contrary, for distance from the 1.65 significance level for spatial 

clustering, after an initial negative relationship, the effect is positive for more distant 

observations (as distance for untreated firms is bounded between 0 and 1.64, while it could 

go up to 90 for treated firms). 
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Table 1: Direct and indirect spillover effects from Catapults on nearby unsupported 

businesses. 

Notes: Estimation based on administrative Catapults data, Gateway to Research (GtR) and the 

Business Structure Database (BSD). Robust standard errors reported in parentheses. *** p<0.001, 

** p<0.01, * p<0.05. 

Given that both direct and indirect spillovers increase the probability for unsupported firms 

to engage with the Catapult network, we would like to make sure that the effects we 

estimate in terms of firms’ performance are not driven in reality by the future direct support 

received by some of these businesses from Catapults. We investigate this in Table A1 in 

the Appendix, where we analyse whether the positive spillovers for unsupported firms are 

conditional or not on future engagement with Catapults. When differentiating between 

unsupported firms based on their future engagement with Catapults, we show that our 

baseline results are mainly driven by firms that never engaged with Catapults during the 

period of analysis, evidence of a significant spillover effect and not of the direct support 

from the innovation hubs. 
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Table 2: Direct and indirect spillover effects from Catapults on start-up rates. 

Notes: Estimation based on administrative Catapults data, Gateway to Research (GtR) and the 

Business Structure Database (BSD). Robust standard errors reported in parentheses. *** p<0.001, 

** p<0.01, * p<0.05. 

Innovation hubs and industrial research centres have also been found in previous literature 

to stimulate entrepreneurship spin-off of new start-ups (Yu, 2020). In Table 2 we investigate 

this by looking at effects on start-up rates in the near proximity of newly opened Catapults 

centre and of Catapults-supported business clusters. In column 1 we find that Catapults 

stimulate the birth of new start-ups in the immediate proximity of their centres. In fact, there 

is a 1.4% increase in the number of new start-ups after the opening of a Catapult centre 

within a 1-kilometre radius. We do observe also a positive effect in terms of indirect 

spillovers from Catapult-supported businesses clusters, promoting the opening of new 

ventures around these cluster, but at a much smaller scale. Interestingly, we can see from 

columns 2-7 that these effects are heterogeneous across firms start-ups characteristics. In 

particular, spillover effects from Catapults are particularly important for the opening of new 

ventures in services industries, while there is no effect for manufacturing. In terms of 

sectoral composition, the effect is relatively larger for high-tech companies, although the 

coefficient is not statistically different from the one estimated for low-tech industries, while 

indirect spillovers from Catapults-supported clusters seem relevant only for start-ups in 

low-tech sectors. In addition, this effect is mainly driven by the opening of independent new 

ventures, rather than by subsidiaries of larger multi-plant groups. This could indicate a 

positive role played by Catapults centre in promoting local entrepreneurship and spin-offs 

of high-tech firms, generating new economic and employment growth, which is not driven 

simply by the reallocation of resources from one plant to another by larger firms. 
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Based on this evidence, we test in Table A2 in the Appendix if the spillover effects 

estimated so far are driven by new start-ups or by firms established before the opening of 

a Catapult centre or the emergence of a Catapult-supported cluster. Our results show that 

the direct spillover effect from Catapult centres opening is purely driven by established 

firms benefiting from this new source of innovation support. However, both established 

firms and start-ups seem to equally benefit from indirect spillovers generating from 

Catapults-supported clusters, in particular in terms of future catapult engagement and 

business performance. 

We investigate further the heterogeneity of our results in Table 3, in order to identify the 

categories of firms for which direct and indirect spillovers from Catapults are mostly 

important. In terms of sectoral heterogeneity, results from the first four columns show that 

the effects are significantly stronger and positive for firms operating in service industries 

and in high-tech sectors, in particular in terms of future engagement with Catapults, 

employment and productivity growth. However, it seems that both direct and indirect 

Catapult spillovers are important to increase the probability of firms in manufacturing 

sectors to secure public R&D funding from UKRI. This evidence might reflect the fact that 

UKRI funding, especially from the EPSRC and from Innovate UK, are more likely to be 

assigned to manufacturing firms, and the knowledge externalities from Catapults could be 

beneficial only for this set of companies. In terms of firms specific characteristics, we 

distinguish between small and large firms based on their total employment, and between 

independent and multi-plant firms. Findings in Table 3 highlight how the spillover effects 

are mainly relevant for smaller firms (below 50 employees), both in terms of future 

engagement with the Catapult network and of business performance. However, despite the 

difference in these effects based on size, we do not observe significant differences in the 

effects of Catapults spillovers between independent and multi-plant firms. Thus, although 

spillovers from Catapults mainly promote the emergence of new independent businesses, 

they are then beneficial for both type of firms, both those independently managed and those 

part of a larger business group.  

There are several mechanisms through which Catapults centres and clusters of supported 

firms could be the source of local spillovers for unsupported businesses. Previous studies 

have mainly considered 3 main mechanisms of spatial externalities, through labour pooling 

and movement of workers across spatially clustered businesses, input-output linkages 

between suppliers and customers nearly located, or knowledge externalities arising from 

informal interaction and the unintended exchange of tacit, uncodified knowledge (Glaeser 
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et al., 1992). Opening the spillover black-box o investigate the potential mechanisms has 

always been challenging, given that spillovers are by definition unmeasurable. However, 

we try to consider some of these mechanisms by exploiting the nature of the observable 

interactions between unsupported firms and Catapults or Catapult-supported businesses. 

In Table 4, we try to identify if the direct and indirect spillovers are linked to knowledge 

externalities from Catapults centres or if instead they are linked to different type of 

economic interactions. To this end, we consider a measure technological proximity of each 

industry to the main Catapults innovation activities, as discussed in Figure 3. We then test 

if the effect of Catapults direct and indirect spillovers are mediated by the strength of the 

technological proximity of unsupported firms. This would be an evidence of knowledge 

externalities based on the technological focus of Catapults and nearby located firms. In 

addition, we use a measure of industrial relatedness between Catapult-supported 

customers and unsupported suppliers based on input-output linkages to test if instead the 

Catapults direct and indirect spillovers are mediated by the strength of the input-output 

relationships. In this case, most of the benefits would derive instead from an increased 

demand of intermediate inputs by Catapults supported firms, generating externalities 

through input-output linkages.  

Table 3: Direct and indirect spillover effects from Catapults on nearby unsupported 

businesses: Heterogeneity analysis. 
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Notes: Estimation based on administrative Catapults data, Gateway to Research (GtR) and the 

Business Structure Database (BSD). Robust standard errors reported in parentheses. *** p<0.001, 

** p<0.01, * p<0.05. 

Results in Table 4 provide significant evidence for the knowledge externality mechanism. 

In fact, it is possible to notice that both direct and indirect spillovers are in general positively 

mediated by the strength of the technological relatedness between firms unsupported and 

supported by Catapults. This is particularly the case for the direct spillovers on 

entrepreneurship and employment growth, and in the case of indirect externalities affecting 

future engagement with Catapults and productivity growth. On the contrary, input-output 

linkages between Catapult-supported customers and unsupported suppliers negatively 

mitigates the positive externalities arising from Catapults, indicating weaker positive effects 

along the supply-chain. 

Table 4: Direct and indirect spillover effects from Catapults on nearby unsupported 

businesses: Knowledge externalities and input-output linkages mechanisms. 

Notes: Estimation based on administrative Catapults data, Gateway to Research (GtR) and the 

Business Structure Database (BSD). Robust standard errors reported in parentheses. *** p<0.001, 

** p<0.01, * p<0.05. 

We further corroborate these results in Table A3 in the Appendix, where we follow the Mian 

and Sufi (2014) methodology to identify locally consumed (untradable) services, and check 

whether the spillover effects are stronger in these industries, and thus be likely to be linked 

to an increased local demand by Catapults, supported businesses and their employees, or 

if instead are driven by firms in tradeable industries. The findings of this analysis point to a 
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much stronger effect of direct and indirect spillovers in tradeable industries, providing 

further evidence in favour of the knowledge or labour pooling externalities argument. 

Overall, these results point to an important role played by Catapults centres in promoting 

business participation in the public science and innovation system, even beyond their direct 

engagement with firms. In particular, the presence of Catapults encourage nearby firms in 

seeking support and getting involved in R&D activities. Catapults centres are also catalysts 

for the creation of new businesses and for the upscale and productivity growth of existing 

ones. In addition, firms engaged with Catapults also promote the flow of knowledge 

spillovers from Catapult centres to unsupported firms, increasing their likelihood to engage 

with the network after learning from their neighbour peers. 

We conduct several sensitivity tests to check the robustness of our results. First of all, in 

Figure 4 we perform an event study analysis, testing the statistical significance of our 

estimated coefficients before and after the opening of Catapult centres and the emergence 

of Catapult-supported clusters.2  

  

                                                

2 We report findings for direct spillovers from the opening of Catapult centres. Results for the indirect 
spillover effects from Catapult-supported cluster, and for the other main outcome variables of 
interest available from the authors upon request. 
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Figure 4: Direct and indirect spillover effects from Catapults on nearby unsupported 

businesses: Event study analysis. 

 

Notes: Estimation based on administrative Catapults data, Gateway to Research (GtR) and the 

Business Structure Database (BSD). 95% confidence intervals reported. 

Our results show that there was no statistically significant difference between treated and 

untreated unsupported firms for the main outcomes of interest before the opening of a 

Catapult centre. Only after the Catapult centres start operating we observe a significant 

positive effect of direct spillovers on unsupported businesses, in particular in terms of future 

engagement with Catapults, entrepreneurship rates, and productivity growth. In addition, 

we can notice that this is not a one-off impact, but a continuous positive effect on 

unsupported businesses which is increasing over time. In particular, in the bottom right 

panel we can observe that direct spillovers from Catapult centres start to stimulate local 

entrepreneurship only 3 years after the opening of a centre, highlighting a significant delay 

in the propagation of these knowledge externalities. Unreported evidence on the impact of 

indirect spillover from Catapult-supported cluster show instead that these effects are much 

more instantaneous, being significant on the year of the emergence of a cluster, but rapidly 
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fading away. These contrasting findings suggest a potential fundamental difference in the 

types of spillovers originating directly from Catapult centre and indirectly from clusters of 

supported businesses, the former having a longer-term horizon while the latter having a 

more immediate but short lived impact. 

Finally, in Table A4 in the Appendix we test the sensitivity of the BDD analysis by limiting 

the sample of observations to firms in the immediate proximity of the two discontinuity 

boundaries, considering only firms within a maximum 10-kilometres distance from the 

Catapult centre, and firms located in neighbourhoods with a z-score for catapults-supported 

clusters ranging from 2.57 (positive spatial clustering at the 1% significance level) to 1.28 

(statistically insignificant spatial clustering - 20% significance level).3 This approach limits 

the probability of comparing very different sets of treated and control businesses which are 

far away from the discontinuity boundaries. Results in Table A4 are consistent with our 

main findings, demonstrating the overall robustness of the BDD analysis in identifying the 

causal effect of both direct and indirect Catapults spillovers.  

5. CONCLUSIONS 

Earlier evidence suggests that firms engaging with Catapults grow significantly faster in 

terms of both employment and turnover than similar firms which are not engaging (Roper 

and Vanino, 2023). Here, we extend this earlier analysis to provide evidence on the positive 

spatial spillovers from the Catapults network, which arise both directly from the Catapult 

centres itself and through locally concentrated Catapult engaged firms. Our analysis 

suggests four key results. First, local knowledge spillovers from Catapult centres increase 

the likelihood that co-located, but un-connected firms will collaborate in the future with the 

Catapult network and are more likely to receive public R&D funding from UKRI. This type 

of dynamic benefits have been noted elsewhere in the context of regional R&D and 

innovation support measures (Roper and Vanino, 2023). Second, local knowledge 

spillovers from Catapult centres also lead to improvements in employment and turnover 

growth, and an increase in labour productivity. Interestingly, we also find that Catapults 

stimulate the birth of new start-ups in the immediate proximity of their centres. Third, 

                                                

3 Additional sensitivity tests further restricting to a maximum 1- or 5-kilometres distance from the 
Catapult centre, and to a z-score for catapults-supported clusters ranging from 1.95 (positive spatial 
clustering at the 5% significance level) to 1.44 (statistically insignificant spatial clustering - 15% 
significance level), are consistent and available from the authors upon request. 
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indirect spillovers through supported firms are also evident in stimulating unsupported firms 

to engage with the Catapult centres. This could be seen as a demonstration effect, i.e. un-

supported firms see other local firms engaging and benefiting from engagement with the 

Catapult network and this encourages them then to engage. In addition, indirect spillovers 

through supported firms also have a positive impact on the productivity of unsupported 

businesses, increasing their efficiency as a result of these indirect externalities. In sum, 

Catapult centres generate positive local spillovers both directly and indirectly through the 

firms they work with.  

This evidence on the positive spillovers – both direct and indirect – from Catapult centres 

reinforces the positive findings of earlier studies, which suggest that the positive effects of 

tech-specific innovation hubs and centres go beyond the directly engaged and supported 

firms. This type of policy initiatives, promoting R&D and innovation collaborations between 

industry and universities closely located could be important contributors to the efforts of 

many countries to “level up” left-behind areas and narrow the regional inequalities, by 

increasing innovation adoption and improving productivity outside of R&D intense regions. 

Industrial research centres can be an effective vehicle for driving up business spending on 

R&D, creating the opportunities to forge closer links between higher education and 

industry, and to tap into public R&D investment. These centres can become local drivers 

of innovation and economic growth, capitalising on existing clusters of businesses in their 

areas that have cutting edge expertise. 
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APPENDIX 

Table A1: Direct and indirect spillover effects from Catapults on nearby unsupported 

businesses conditional on future engagement. 

Notes: Estimation based on administrative Catapults data, Gateway to Research (GtR) and the 

Business Structure Database (BSD). Robust standard errors reported in parentheses. *** p<0.001, 

** p<0.01, * p<0.05. 
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Table A2: Direct and indirect spillover effects from Catapults on nearby unsupported 

businesses: start-ups versus established firms. 

Notes: Estimation based on administrative Catapults data, Gateway to Research (GtR) and the 

Business Structure Database (BSD). Robust standard errors reported in parentheses. *** p<0.001, 

** p<0.01, * p<0.05. 

Table A3: Direct and indirect spillover effects from Catapults on nearby unsupported 

businesses: Local demand services mechanism. 
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Notes: Estimation based on administrative Catapults data, Gateway to Research (GtR) and the 

Business Structure Database (BSD). Robust standard errors reported in parentheses. *** p<0.001, 

** p<0.01, * p<0.05. 

Table A4: Direct and indirect spillover effects from Catapults on nearby unsupported 

businesses: Robustness test. 

Notes: Estimation based on administrative Catapults data, Gateway to Research (GtR) and the 

Business Structure Database (BSD). Robust standard errors reported in parentheses. *** p<0.001, 

** p<0.01, * p<0.05. 
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