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Executive Summary 
 
Background and context 
Both locally and nationally, productivity growth has been below trend since the economic 
downturn of 2008. The challenge on productivity is particularly acute in the north, where 
lower growth compounds already relatively low productivity performance.  
 
The Leeds City Region Enterprise Partnership (the LEP) and West Yorkshire Combined 
Authority (the Combined Authority) have been undertaking a range of research to 
understand how these issues manifest themselves locally.  
 
In order to explore these issues further, the LEP and Combined Authority secured funding 
from BEIS and Innovate UK’s Business Basics Fund1. The aim of this proof of concept 
project was to add robust evidence on the most cost-effective approaches to: 

 Increase awareness amongst businesses with low to mid productivity of their 
relative performance and the extent to which they reflect high productivity 
characteristics  

 Increase exploration of practical (publicly funded and non-publicly-funded) 
support to increase the number of firms with characteristics associated with 
high-productivity businesses.     

 
The project aimed to explore these issues through: 

 Refining an existing data-led model that identifies firm-level productivity and 
characteristics to provide intelligence for targeting low to mid productivity firms    

 Designing a tailored marketing offer using behavioural insights (“nudge theory”), 
and firm-level relative productivity data identified through the data-led model, 
that can be emailed directly to businesses to encourage behaviour change.  

 Evaluating the effectiveness of the data-led model and tailored marketing with a 
small scale trial, utilising a sample of the identified low productivity firms and 
testing click-through rates to a minimum of two variants of the tailored 
marketing.  

 
A data driven approach 
This Business Basics project looked to develop an existing dataset of firm level 
productivity by seeking to identify firms engaged in behaviours that existing research has 
shown to be associated with stronger productivity performance. In order to do this, WYCA 
partnered with Glass AI to use artificial intelligence, machine learning and web data to 
understand the drivers of productivity at company level.  
 
The collaboration with Glass AI has provided valuable learning for business support 
organisations that the reading of company websites at scale can yield a significant amount 
of rich, detailed data that traditional sources cannot provide. 
 
To a large extent, the data produced here supports existing literature in identifying that 
activities such as innovation and exporting tend to be more associated with higher 
productivity. Whilst it has to be remembered that correlation does not mean causation, and 

                                            
1 https://www.gov.uk/government/collections/business-basics-programme 

https://www.gov.uk/government/collections/business-basics-programme
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the extent to which these relationships can be considered to be statistically significant 
varies, the fact that this data supports the original hypothesis that these behaviours are 
associated with higher productivity builds confidence in the use of the data for this 
purpose, and provides a degree of confidence in the other findings.  
 
Tailoring messages to businesses  
The second element of this project involved utilising the firm-level relative productivity data 
identified through the data-led model and designing a tailored marketing offer, combining 
this with latest research from behavioural science (“nudge theory”). These messages 
would then be emailed directly to businesses to encourage behaviour change. The 
Behavioural Insights Team (BIT) were engaged to support with the messaging trial in the 
second phase of the project. 
 
One message tested a loss aversion frame and the other was a control email based on 
insight from focus groups that firms want to be inspired by their peers. Both emails 
encouraged firms to click through to the ONS (Office for National Statistics) productivity 
comparison tool2 that had been embedded on the LEP’s website.  
 
A rigorous filtering process resulted in a sample of 236 low productivity SMEs from the 
Leeds City Region that have an email address and a live website to take forward into the 
messaging trial. These were randomly allocated to one of two equal-sized treatment 
groups. It was recognised that this relatively small sample size would make it highly likely 
that a statistically significant effect would not be visible in this element of the messaging 
trial. However, it was still considered that useful learning could be gained from the proof of 
concept stage.  
 
Although the sample size did not yield sufficiently robust results to draw any firm 
conclusions about the relative impact of the messages, it still provided valuable learning.  
 
Conclusions 
This project has taken promising first steps to explore new methods of using a data led 
approach to target firms with low productivity. This is relatively new ground for the public 
sector, and as such some valuable lessons have been learned.  
 

 Analysis of company websites at scale can yield substantial insight about 
individual companies and wider trends. Whilst the approach cannot be said to be 
capturing all activity, it has demonstrated that AI is capable of reading and 
categorising information from websites into a format that provides actionable 
intelligence for business support organisations.  
 

 The data suggests some activities that are more associated with higher 
productivity. The strongest relationship identified was with company 
accreditations, which provides a tangible activity that public sector organisations 
can point companies towards to enhance their business practices and deliver a 
public benefit. 
 

                                            
2 How Productive is Your Business? ONS, 2018 

https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/labourproductivity/articles/howproductiveisyourbusiness/2018-07-06
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 There is potential to use this data to more effectively target business support 
at lower productivity companies. However, this is a substantial shift in direction 
for many business support organisations traditionally focused on growth potential, 
and will require a change of mindset and a willingness to engage business in 
conversations that could be more challenging.  

 
Key issues identified include:  

 The data sources used here significantly limit data availability. The project 
relied on publicly available data for its analysis, but the number of companies for 
whom data is available means that this is not the best source of data for analysing 
productivity at the aggregate level and the sample was skewed towards larger 
companies. National datasets such as the ONS Business Structure Database and 
Annual Business Survey, and data held by HMRC, have potential to address these 
issues, though there remain challenges in using them for such analysis.  
 

 Data availability also significantly restricted the scale of the messaging trial. 
Along with a rigorous filtering process, this limited the scale of the sample available 
for the proof of concept.  

 

 Ensuring that any message reaches the right recipient remains a challenge. It 
may be possible to refine the data gathering exercise to target this more effectively, 
or other more traditional approaches to contacting senior employees may remain 
more appropriate.  
 

 Although the data driven approach enables a more confident engagement 
with businesses, it remains challenging to engage businesses on aspects of 
underperformance. Whilst the LEP has strong, clear messages for its growth-
oriented products, there remains a sensitivity around contacting businesses with a 
less positive message around lower productivity.  

 

 There is potential in applying behavioural insights to business support, but 
this needs further exploration. Unfortunately, the final target population used in 
the messaging trial was too small to detect an effect, meaning we did not learn 
which frame was more effective at targeting low to mid productivity SMEs. However, 
the process of arriving at these messages still provided valuable learning on the 
importance of the message coming from a trusted voice and the importance of 
structuring messages and using social norms to inspire engagement. 

 
Proposals for scaling up and improving the approach 
Any future pilot utilising the same data sources would require a significantly larger sample 
to enable a full randomised control trial. One approach for this would be to expand the 
approach to a larger geographic footprint, perhaps in collaboration across a number of 
LEPs / Growth Hubs, at a regional or pan-Northern scale.  
 
Consideration should also be given to removing some of the other factors that limited the 
scope of the messaging trial such as sectors and business size. In order to facilitate this, 
other organisations who could be less constrained by these issues could look to develop 



  
 

6 
 

the approach further, either from central government or other organisations with a specific 
focus on enhancing productivity.  
 
Other data sources, such as the ONS Inter-departmental Business Register and HMRC, 
are significantly richer and more comprehensive than that available to this project. This 
opens up a further range of possibilities for predicting company performance, whether that 
is growth potential or productivity performance, that future iterations of this project could 
explore should sufficiently rich data be available.  
 
A larger dataset derived from any expanded future trial would enable a greater level of 
analysis to be undertaken. For example, this study has not looked at the inter-relatedness 
of the behaviours identified – are firms who engage in both innovation and exporting 
significantly more productive, for example? It has also not looked to measure the intensity 
of the activities identified – this is one limitation of the approach deployed here.  
 
Whilst a sample was developed here to control for the prevalence of certain sectors, we 
have not sought to control for other company demographics such as age, ownership or 
size (beyond the fact that companies are SMEs). These factors are all thought to influence 
productivity performance and as such any future research should look to consider this 
where the data and sample size allows.  
 
Similarly, with a larger sample a greater range of tailored messages could be tested. The 
data gathered in this project provided details of companies who we believe are engaged in 
productivity driving activities, and those who aren’t. The sample size available to us for the 
trial was not sufficient to test whether businesses are receptive to a message that targets 
activities that their peers are believed to be engaged in, but they are not (e.g. thousands of 
firms in your sector are digitising their supply chains). A future project could look 
specifically at how tailored messages could be used to focus on individual productivity 
driving activities.  
 
This approach, and the data that sits beneath it, presents a wealth of opportunities for 
business support organisations to target their products more effectively where there is 
greatest need and the potential for greatest impact.  
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1. Introduction 
 

1.1 Background and context 
 
Improving productivity performance is a key priority for the UK.  
 
UK productivity growth has not recovered from the onset of the economic crisis in 2008 in 
the manner seen in other recessions. Whilst other advanced economies have experienced 
similarly low productivity growth since the recession, the problem is more acute in the UK. 
 

 
 
This has been termed the “productivity puzzle”. A range of factors are thought to be 
contributing to this, including comparatively low levels of innovation and R&D, under-
investment in infrastructure, and a lack of high level skills and business investment.  
 
Like most areas of the North and the rest of the UK, productivity performance in Leeds City 
Region (LCR) is below UK levels. Output per hour worked was 13% below UK levels in 
2017.  
 
This problem is not unique to Leeds City Region - no core city LEPs have productivity 
levels exceeding UK productivity in 2017. Nor is it a recent phenomenon – the gap has 
been persistent since at least 2004, the time period for which comparable data is 
available, and actually widened during the recession from 2008.  
 
Research looking at the causes of the productivity puzzle have also identified that the UK 
– and regions outside London in particular – have a “long tail” of underproductive firms. 
These companies span across sectors, suggesting that industrial structures play a 
relatively small role in explaining regional disparities in productivity performance.  
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1.2 Project objectives and scope  
 
Leeds City Region Enterprise Partnership (the LEP) and West Yorkshire Combined 
Authority have been undertaking a range of research to understand how these issues 
manifest themselves locally, and to develop policy responses aimed at addressing them.  
 
According to evidence from Be the Business3 and the Chartered Institute of Personnel and 
Development (CIPD)4, there is a clear issue in the UK of businesses overestimating their 
relative productivity performance. 
 
In order to explore these issues further, the LEP and Combined Authority secured funding 
from BEIS’s Business Basics Fund. The aim of this proof of concept project was to add 
robust evidence on the most cost-effective approaches to: 

 Increase awareness amongst businesses with low to mid productivity of their 
relative performance and the extent to which they reflect high productivity 
characteristics  

 Increase exploration of practical (publicly funded and non-publicly-funded) 
support to increase the number of firms with characteristics associated with 
high-productivity businesses.     

 
The project aimed to explore these issues through: 

 Refining an existing data-led model that identifies firm-level productivity and 
characteristics to provide intelligence for targeting low to mid productivity firms    

 Designing a tailored marketing offer using behavioural insights (“nudge theory”), 
and firm-level relative productivity data identified through the data-led model, 
that can be emailed directly to businesses to encourage behaviour change.  

                                            
3 Be the Business. (2018) Overconfidence on productivity is hampering British performance.   
4 Chartered Institute of Personal Development (2015) Productivity: Getting the best out of people 

https://www.bethebusiness.com/2018/05/productivity-overconfidence-hampering-british-performance/
https://www.cipd.co.uk/Images/productivity_2015-getting-best-out-of-people_tcm18-10313.pdf
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 Evaluating the effectiveness of the data-led model and tailored marketing with a 
small scale messaging trial, utilising a sample of the identified low productivity 
firms and testing click-through rates to a minimum of two variants of the tailored 
marketing.  

 
1.3 Project delivery overview   

 
The project was phased sequentially, with the data gathering and analysis undertaken in 
the first phase, before the delivery of the messaging trial and subsequent evaluation of the 
project as a whole.  
 
It was originally planned that the messaging trial would be conducted in February/March 
2019. However, given the focus on Brexit planning for many businesses at that time, it was 
felt that this would not be an appropriate time for the messaging trial to operate. As such, 
this was delayed until June, with subsequent phases also rescheduled. The below 
timetable shows the original timeline (in orange) and the revised timeline (in grey). 
 
 Workstreams Dec Jan Feb March April May June July August 

Project 
Management 

            
   

Commission 
data analytics 
support 

            
   

Commission 
behavioural 
insights support 

            
   

Define the data 
analytics 
approach 

            
   

Design of 
tailored 
marketing 
approach 

            

   

Design and 
plan messaging 
trial 

            
   

Run data 
analytics on 
business data 

            
   

Identify cohorts 
for messaging 
trial 

            
   

Run messaging 
trial 

            
   

Evaluate data 
analytics 
approach 

            
   

Evaluate 
behavioural 
insights 
approach 

            

   

Evaluate 
control trial 
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Production of 
final reports 
and outputs 

            
   

 
The following describes the key actions undertaken in each phase: 
 
In the commissioning and defining/design stages (up to January 2019) 

 Designing the commissioning briefs for the data analytics and behavioural 
insights support, soft-market testing with leading partners as possible within 
procurement guidelines (completed) 

 
In the running of the data model and the messaging trial for tailored marketing (February – 
May 2019) 

 Running the data model to analyse the identifying factors that influence 
productivity at the firm level, and any other significant patterns in the data (in 
progress)    

 Determination of target cohorts for the tailored marketing to agree target market 
(in progress) 

 Soft-market testing the tailored marketing approach with business representative 
groups and individual businesses through the West Yorkshire Combined 
Authority’s market research function.  

 
In the evaluation stage (March – July 2019) 

 Trialling the tailored marketing approach with the identified target cohorts 

 Using the designed follow up approaches with individual businesses to further 
enhance the potential project benefits 

 Joint working with the data analytics commissioned support to evaluate the 
success, learning points, and future market opportunities of the data-led model 

 Joint working with the behavioural insights commissioned support to evaluate 
the success, learning points and future market opportunities of the tailored 
marketing approach 

 Evaluation of the statistical results of the messaging trial  

 Issue a follow up survey to businesses contacted through the control trial to 
gauge views on the relative approaches through quantitative analysis depending 
on statistical results 

 Produce a final evaluation report of the proof of concept as required under the 
terms of the competition from Innovate UK. 

 
Post project exploitation additional activity: 

 Analysis of the impact on company performance, using Company Registration 
Numbers captured to enable the tracking of performance over time. This can be 
undertaken through the same approach used to identify firm-level productivity at 
the outset. 

 Share the evaluation report with the wider Growth Hub team to understand the 
potential for utilising a similar approach for further business support activity (this 
could also be extended to sharing with other city regions or with private sector 
business support actors) 
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 Utilising the evaluation findings to decide whether to scale up the project to a full 
scale randomised control trial, either through a wider sample of SMEs from other 
regions, or through HMRC providing detail on more of the business base in the 
Leeds City Region to create a significant sized cohort. 

 Sharing learning with BEIS and other public sector partners to influence future 
local support (local BEIS colleagues have already expressed interest in the 
potential of this project for wider learning across regional business support).   

 
In order to do this, the Combined Authority recognised the need to bring in external 
expertise to support with both the data gathering and messaging trial elements of the 
project. The approaches used here are relatively untested for public sector organisations, 
and therefore this external expertise would be critical to the success of the project, and for 
testing these new methods in a public sector environment would provide learning both to 
local policy makers, and to others about new potential market opportunities.  
 
For both elements, the Combined Authority undertook a desktop review to identify 
organisations who could potentially deliver the work required. A number of companies 
were then contacted and invited to bid to for each element and against a set project 
specification in a competitive tender process. 
 
As a result of this process, the Combined Authority partnered with Glass AI on the first 
phase of this project to use artificial intelligence, machine learning and web data to 
understand the drivers of productivity. Behavioural Insights Team (BIT) were engaged to 
support with the messaging trial in the second phase of the project. The work and 
reporting of both Glass and BIT has contributed heavily to the rest of this report and the 
recommendations.  
 
 

2. Data gathering and analysis 
 

2.1 Methodology  
 
The Combined Authority’s research and intelligence team has developed a dataset to 
identify firm-level productivity. Firm level output is best measured by gross value added, or 
GVA. Data at firm level is not readily available, but for this analysis has been calculated 
using data extracted from company accounts in Bureau van Dijk’s FAME database. The 
following calculation can be used to arrive at a firm-level GVA figure: 
 
GVA = Profits (before tax) + Remuneration + Depreciation + Amortisation and impairment 
 
However, relatively few companies report amortisation and impairment in their accounts. 
As such, this line was excluded from the analysis used here.  
 
Labour productivity is most feasibly, given the available data, measured by output (GVA) 
per hour worked. Data on hours worked is unavailable at firm level, however. An 
alternative measure of output per employee is therefore used in this analysis. As with the 
output data, employment numbers used here are taken from BvD’s FAME database.  
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FAME draws company data from Companies House. Not all companies are required to file 
sufficiently detailed accounts with Companies House to enable the analysis described 
above to be carried out. Once incomplete records were removed from the analysis, 
approximately 2,850 companies were identified with sufficiently robust data to analyse. 
Approximately 2,170 of these were SMEs. This cohort formed the basis of the wider 
project. It is accepted that it is not possible to determine whether this produces a selection 
bias in the eventual results.  
 
Further work was then undertaken to match this dataset against other publicly available 
data that could help to identify companies engaged in activities literature suggests drive 
business performance and/or improved productivity, including:  
 

 Exporting (using HMRC’s published lists of non-EU exporters) 

 Innovation (identified spend on R&D in accounts and/or grants from InnovateUK) 

 High growth (using Scale Up Institute data and/or calculations from accounts) 
 
However, it was recognised that published data at company level was often incomplete or 
not capturing the breadth of activity undertaken, particularly with regard to innovation and 
exports. Other factors including business culture and leadership, the adoption and 
diffusion of new technologies and business practices are all thought to contribute to 
productivity growth but little publicly available data was available to evidence this at 
company level.  
 
The Business Basics project therefore looked to develop this dataset further to enhance 
the understanding of productivity at firm level, by seeking to identify firms engaged in these 
productivity-enhancing behaviours.  
 
 

2.2 Project inputs and activities 
 
The Glass.ai engine has read and mapped a very large part of the UK economy based on 
its web presence. It regularly reads the websites of 1.5 million UK businesses (200M web 
pages) across sectors and geographies. It reads and structures all the text on the 
websites. Working with the Combined Authority, a sample of this data was used to 
investigate indicators of high productivity companies. 
 
Glass were provided with the list of firms for whom productivity estimates had been 
calculated, as well as other companies in the Leeds City Region with 3+ employees. This 
threshold was used to ensure that any data provided did not include personal data from 
sole traders.  
 
The supplied list was compared with the Glass AI UK dataset and we were able to match 
2,491 companies to websites. The missed companies in the matched set were due to 
duplicates and dead sites. Duplicates included groupings of related companies, for 
example group company entities, holding entities and operational company entities. Of 
these, 1,562 were considered to have sufficiently robust data to enable further detailed 
analysis – including details of addresses, job listings, news articles and references to other 
organisations. Of these, 1,360 also had productivity estimates from the original analysis.  
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The Glass AI technology uses various approaches in machine learning and computational 
linguistics to create an automatic semantic layer for the web. It combines semantic 
analysis and resource crawling at scale. A more detailed description of this is included in 
Appendix A – a method note produced by Glass AI on their contribution to the project. This 
approaches enables the Glass AI engine to read the content of company websites and 
identify key words or themes. It can also categorise this information based on the 
language used and relationship between words to identify related topics. 
 
A number of specific themes were identified for further investigation for their provenance in 
the data. For each theme, a number of keywords or topics were identified. 
 

Theme Topics / keywords 

Exporting import, export, trade, import taxes, import duties, imported goods, 
direct imports, international business, Chinese market, Russian 
market, French market, Japanese market, Australian market, 
American market, German market, European market, foreign 
markets, export cargo, export import, export markets, import 
export trade, export licensing, export products, international 
market, overseas markets, global export, international trade, major 
world markets, select international markets, key international 
markets, major international markets, Latin American markets, 
foreign markets, overseas markets, international market, russian 
market, chinese market, Japanese market, Australian market, 
European market, American market, Italian market, global 
expansion plans, international expansion plan, global growth, 
international growth, international expansion, global expansion, 
European expansion 

Innovation technological change, digital transformation, digital revolution, 
technological revolution, technological evolution, new emerging 
technologies, emerging technologies, disruptive innovation, 
innovation, product innovation, process innovation, industrial 
innovation, innovation system, innovation management, open 
innovation, research development 

Awards numerous accolades, prestigious industry awards, numerous 
industry awards, multiple awards, numerous awards, award 
nominations, national award, annual awards, industry awards, 
special award, awards 

Patents patent, patents, patented, patent pending 

Certification ISO, BSI 

 
 

2.3 Data driven approach to identifying and targeting businesses 
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The output of the above was a rich dataset, augmenting the original data held by WYCA. 
This enabled additional analysis to be carried out in a number of ways. Whilst Glass’s 
main task was to provide this dataset, they also provided some initial analysis of the data, 
before WYCA undertook further analysis. Glass’s initial analysis identified sets of high 
productivity and low productivity companies by ranking the productivity estimates in the 
original data. The aim was to check whether there was a bias in the productivity sets 
based on the broad industry sectors provided by WYCA. 
 
This identified that there was not an even distribution of organisations over the productivity 
ranking. For example, sectors in public and leisure services often appeared to be 
associated with low productivity. The below chart shows the average rank in the dataset 
on productivity by sector (the dots) and the frequency of the sector in the dataset (in 
brackets). The lines on the chart show the range of productivity rankings for companies in 
the sector, ranging from the most productive (lower rankings) to the least productive 
(higher rankings). This shows that whilst productivity varies between sector, it also varies 
greatly within sector, with most sectors having companies close to the top and bottom of 
these scales. The chart below shows, for example that of the 40 transport & storage 
companies analysed, the average productivity rank was 653, ranging from the 36th most 
productive to the 1,305th out of 1,360. 
 

  
 
To remove some of this sector imbalance, Glass selected the top and bottom ten 
organisations by rank and by industry to form the sets of high and low productivity 
companies. This ensured that particular industry characteristics - rather than general 
organisation characteristics - wouldn’t dominate the chosen sets of organisations for 
further analysis by Glass. Sectors with companies with insufficient numbers to include in 
this analysis (i.e. fewer than 20) were excluded from this analysis. Each resulting set 
therefore contained 140 organisations.  
 
These groupings were then counted in the high and low productivity sets of companies to 
highlight any possible correlation with productivity. The below shows how many companies 
identifying with the following characteristics were present in the high productivity grouping 
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versus the lower productivity grouping. This showed that almost two thirds of companies 
identifying with innovation and exporting were in the high productivity grouping, and the 
reverse was true for patent activity.  
 

 
 
Additionally, Glass used machine learning and natural language processing to undertake 
cluster analysis of keywords which appeared frequently on company websites. This 
identified clusters based on metrics for measuring the semantic similarity between the 
keywords, and iteratively grouping them together.  
 
Using this method, 73 clusters of topics were identified. These were then re-clustered to 
arrive at the final list of 39 clusters included in the final dataset provided to WYCA for 
analysis with each cluster allocated a number. The full list of clusters identified in this way 
is shown at Appendix B.  
 
This process provided a substantially greater degree of depth to the data provided by 
Glass to the CA. Whilst the initial brief purely provided for data covering the above five 
topics, the additional analysis provided by Glass enabled a wider range of variables to be 
tested, providing more insight into the types of activities that more productive companies 
are associated with.  
 
Additionally, it provided insight into the types of language and phrases used in companies’ 
websites, which is invaluable in helping to shape the language that business support 
professionals can use to effectively engage businesses – including in the messaging 
phase of this project.  
 

2.4 Further analysis of Glass data  
 
The dataset provided by Glass to WYCA enabled further analysis of both the originally 
identified themes such as exporting and innovation, and the additional topics identify 
through Glass’s work (see annexes A and B).  
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This further analysis explored in more detail the potential for using this data to identify 
markers of high and low productivity in SMEs. For this analysis, a refined version of the 
dataset was used that enabled analysis in line with the focus of the Business Basics 
project. This was focused on SMEs, for whom a productivity estimate was available and 
the Glass analysis had yielded sufficiently rich data for a sector to be predicted (although 
standard SIC codes were used in the analysis itself). This yielded a sample of 1,076 
companies.  
 
The 250 most productive companies in this group were then analysed against the least 
productive 250, without controlling for differences between sectors. This found that 
businesses in the more productive cohort were more likely to be identified with innovation 
and accreditations such as ISO and BSI. Whilst more productive businesses were also 
more likely to be associated with exporting and patent activity, these activities were less 
prevalent. Businesses in the lower productivity sample were more likely to be associated 
with awards.  
 

 
 
Clearly the above does not take into account the role that differences between sectors can 
play - some sectors are more productive than others, and some sectors are 
overrepresented in the sample.  
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Sector Share of LCR 
business base5 

Share of 
sample 

Average productivity 
(Yorkshire &Humber, 
2016)6 

ABDE. Production  4.3% 2.1%       £86,316  

C. Manufacturing 6.0% 22.6%          £61,907  

F. Construction 10.4% 6.7%          £44,407  

G. Wholesale, retail & vehicles 18.5% 13.4%          £34,191  

H. Transport & storage 5.4% 3.0%          £43,545  

I. Accommodation & food 7.0% 1.8%          £19,905  

J. Information & 
communication 

5.6% 4.6%          £60,159  

K. Finance & insurance 2.5% 4.0%          £78,142  

L. Real estate 3.7% 2.8%        £422,485  

M. Professional, scientific & 
technical services 

13.7% 6.0%          £35,273  

N. Administration & support 7.6% 4.5%          £23,755  

O : Public services 0.7% 0.0%          £52,674  

P. Education 2.5% 8.2%          £33,939  

Q. Human health & social care 6.1% 10.1% £29,546  

R. Arts & recreation 2.4% 5.1% £17,284  

ST. Other services 3.8% 4.9% £42,812  

 
In order to control for this, a weighted version of the sample was created using the ONS 
Inter-Departmental Business Register.   
 
However, the available company information still limited the scope for a fully representative 
sample. Companies in the production sectors of agriculture, energy and utilities were 
grouped together to ensure sufficient companies in this area, and the data was also 
slightly under represented on accommodation & food and professional services. The 
shortfall in these sectors was redistributed among the remaining sectors.  
 
 
 
 
 
 
 
 
 
 
 
 
 

                                            
5 UK Business: activity, size and location, ONS October 2018 
6 Region by Industry Labour Productivity, ONS February 2019 
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Share of 
weighted sample 

Share of 
business base 

ABDE. Production 4.4% 4.3% 

C. Manufacturing 6.4% 6.0% 

F. Construction 11.2% 10.4% 

G. Wholesale, retail & vehicles 19.2% 18.5% 

H. Transport & storage 5.6% 5.4% 

I. Accommodation & food 3.6% 7.0% 

J. Information & communication 6.0% 5.6% 

K. Finance & insurance 2.8% 2.5% 

L. Real estate 4.0% 3.7% 

M. Professional, scientific & technical services 12.0% 13.7% 

N. Administration & support services 8.0% 7.6% 

OP. Education & public services 3.6% 3.2% 

Q. Human health & social care 6.4% 6.1% 

RSTU. Other services 6.8% 6.1% 

 
This sample is more representative of the Leeds City Region economy in terms of its 
broad industrial structure, but it should be borne in mind that there are a number of other 
influencing factors. Factors such as company size and age can also influence productivity 
performance. For example, companies in the lower productivity sample had 76 employees 
on average, making them slightly larger than those in the higher productivity cohort, where 
the average size was 55. Looking at the wider dataset (i.e. all those for whom we have 
productivity data) emphasises this point. The average output per employee is higher 
among micro and small businesses than among medium and large employers.  
 

 
 
There is also a difference when looking at company age, with companies who are over 50 
years old tending to be more productive than younger firms.  
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These factors are important considerations when looking at the range of variables 
influencing productivity. In particular, further analysis could look to investigate the 
relationship of variables such as size, age and ownership alongside the other behaviours 
analysed here, rather than in isolation as this work has done. Whilst the sector weighed 
sample has not controlled for size and age, it does at least provide a more representative 
sample of the Leeds City Region business base.  
 
Looking at the sector weighted 250 most productive vs. the least productive shows a 
similar pattern to the overall analysis, with more productive companies more likely to be 
associated with keywords linked to exporting, innovation, accreditations and patents. The 
opposite is again true for awards, with companies in the lower productivity cohort more 
likely to use awards associated key words.  
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The difference between the two groups is less distinct than in the overall sample. 
However, both accreditations (ISO/BSI) and exporting are significantly more only likely to 
be associated with the more productive 250 firms (p values=<0.05). 
  

Export Innovation Awards ISO/BSI Patent 

Top 250 12.9% 20.9% 20.3% 23.3% 6.4% 

Bottom 250 6.4% 15.2% 27.6% 11.1% 4.2% 

Chi Sq 0.015 0.206 0.180 0.005 0.295 

 
Further analysis was then undertaken to identify which of the additional clusters identified 
by the machine learning were more prevalent among the more productive firms. The below 
table shows the 10 clusters which were most frequently identified among the most 
productive companies in the sector weighted sample.  
 
Four of these ten were significantly more likely to be mentioned by more productive 
companies than the least productive companies. The most frequently occurring cluster 
relates to importing and supply linked to manufacturing, whilst another which is 
significantly more likely to be associated with higher productivity relates to recycling, 
packaging and materials.  
 
The two other clusters more associated with high productivity companies could be said to 
relate to more strategic issues (business partners, results, competitive advantage) and/or 
good management and leadership (corporate governance, continual improvement, 
corporate social responsibility).  
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Two clusters were found to be significantly more likely to occur in the low productivity 
cohort. Both relate to leisure and recreational activities – breaks/Christmas/evening/lunch; 
activities/events/adventure/learning. 
 
The below chart shows the frequency of occurrence for all clusters in both cohorts. The 
numbers in the X axis relate to a single cluster. The right hand axis shows the p values 
from the Chi Square analysis, with values <0.05 considered statistically significant.  
 

 
 
Finally, work was done to identify companies in the sample who had previously received 
support via the LEP’s Growth Service, to understand whether the LEP’s programmes were 
already reaching lower productivity firms and, if not, whether the content currently used for 
marketing the LEP’s products is effective in reaching these firms.  
 

Cluster 
number 

ChiSq 
Most 
productive 
frequency 

Least 
productive 
frequency 

Cluster keyword examples 

7 0.005 101 71 
customer 
base 

industry 
leading 
importer 

leading supplier manufacturing 

20 0.500 82 75 business 
creative 
business 

entrepreneurs new businesses  

6 0.101 72 56 analysis analytics data infrastructure measurement 

13 0.545 70 64 building construction development management planning 

2 0.032 66 46 blue chip 
business 
partner 

business 
results 

competitive 
advantage 

customer 
experience 

0 0.050 63 45 auditing 
business 
ethics 

continual 
improvement 

corporate 
governance 

corporate social 
responsibility 

33 0.753 58 61 custom demand design quality  

17 0.405 57 65 collaboration community organizations partnerships works 

21 0.017 52 32 equipment labels materials packaging recycling 
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This analysis identified 132 companies who had previously received support from the LEP.   
 
Firms the LEP has already supported tended to be more productive – median productivity 
among this group was £46,026, compared to £34,783 among unsupported firms. 
Supported firms were significantly more likely to be associated with innovation keywords 
(p=0.02) and accreditations (p=0.0001). 
 
 

 
 
Looking at the wider keyword clusters, two of the clusters identified in the sector weighted 
sample as being more associated with more productive firms are also present among 
supported firms – those related to manufacturing importing and suppliers, and 
recycling/resources/packaging. Another cluster, related to entrepreneurship and 
new/creative businesses was also more prevalent among supported firms. One cluster, 
associated with community, partnership and collaboration, was significantly less likely to 
be prevalent among supported firms.   
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2.5 Lessons learned from the intelligence gathering and targeting 

 
The methods applied here to gather intelligence represent a new approach for West 
Yorkshire Combined Authority and are relatively untested for the wider public sector. The 
collaboration with Glass AI has provided valuable learning for business support 
organisations that the reading of company websites at scale can yield a significant amount 
of rich, detailed data that traditional sources cannot provide. Whilst the application of such 
methods is likely to remain beyond the expertise of most public sector organisations in the 
short-term at least, this project has demonstrated a commercial opportunity for the private 
sector to support public sector policy makers in enhancing their data with more detail to 
enable better targeting and decision making.  
 
The key test for new approaches such as this is whether the data gathered is sufficiently 
robust to produce reliable results. To a large extent, the data produced here supports 
existing literature in identifying that activities such as innovation and exporting tend to be 
more associated with higher productivity. Whilst it has to be remembered that correlation 
does not mean causation, and the extent to which these relationships can be considered 
to be statistically significant varies, the fact that this data supports the original hypothesis 
that these behaviours are associated with higher productivity builds confidence in the use 
of the data for this purpose, and provides a degree of confidence in the other findings.  
 
To that extent, the study has provided valuable evidence to support the hypothesis that 
strong management and business practices are also associated with productivity. The 
measurement and identification of these activities has always been challenging and 
therefore analysing their impact at scale has been difficult beyond the deployment of large-
scale surveys. This study therefore presents an opportunity to explore new methods of 
testing the impact of these activities.  
 
The other area of activity that the study found to be correlated with productivity is 
accreditations such as ISO and BSI. This is valuable in two respects. First, it suggests that 
such accreditations are a valid signal that the work required to gain such accreditations is 
useful for the companies, not only as a mark of quality to potential customers but also to 
ensure that their business is performing effectively.  
 

Cluster 
number 

ChiSq Frequency 
Expected 
frequency 

Cluster keyword examples 

7 0.000 65 45 
customer 
base 

industry 
leading 
importer 

leading supplier manufacturing 

20 0.010 48 36 business 
creative 
business 

entrepreneurs new businesses   

33 0.124 42 35 custom demand design quality   

6 0.119 40 33 analysis analytics data infrastructure measurement 

13 0.809 34 33 building construction development management planning 

21 0.010 34 23 equipment labels materials packaging recycling 

2 0.860 28 27 blue chip 
business 
partner 

business 
results 

competitive 
advantage 

customer 
experience 

14 0.496 27 24 high quality 
luxury 
brands 

ranges wells wide range 

0 0.777 26 27 auditing 
business 
ethics 

continual 
improvement  

corporate 
governance 

corporate social 
responsibility 
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Second, it provides a tangible activity that business support organisations such as growth 
hubs can use to support businesses towards productivity growth. This is particularly 
valuable as the focus of public policy (locally and nationally) shifts from jobs and 
employment growth towards productivity.  
 
The Leeds City Region LEP’s recent productivity pilot identified this as a challenge – how 
can the effectiveness of providing support aimed at improving productivity be measured 
when so many extraneous variables will have an impact on a company’s productivity 
performance? To that end, accreditations provide an avenue for ensuring that businesses 
derive some tangible benefit from such programmes in terms of improved effectiveness 
and efficiency, even if the effect on productivity is not necessarily observed in the data. 
This study provides some assurance that such activities are also associated with 
productivity.  
 
The data gathering and targeting aspect of the project has therefore derived significant 
benefits and provided a substantial amount of learning about what is possible for public 
sector analysts. However, it has also identified several challenges and limitations.  
 
Firstly, it has to be emphasised that the correlations identified here cannot be considered 
evidence of a causal relationship – particularly given the mismatch in time periods in 
different aspects of the data. All financial information used to estimate productivity is taken 
from 2016 company accounts, whereas clearly the reading of websites gathered 
information that was live and current at the time of that activity. This will always be a 
challenge given the lag on financial information becoming available. As such, the methods 
applied here could be considered as useful for identifying company attitudes and 
behaviours, rather than attempting to evaluate the impact of specific investments or 
innovations.  
 
This challenge is amplified as the analysis conducted here has looked at each variable in 
isolation. This helps to show the relationship (or lack of) between these behaviours and 
productivity, but it does not look at the relationship between multiple variables and 
productivity, and also doesn’t account for the fact that what looks like a relationship 
between a variable and productivity could actually point to both these issue being a 
product of another variable. Larger businesses may be more likely to have a have more 
detail on their websites, which may influence the likelihood of them being associated with 
certain variables. Further multivariate analysis of this data or an expanded dataset in a full 
trial could explore these relationships further.  
 
A greater understanding of the types of behaviours and activities that successful 
companies are engaged in is particularly useful to business support organisations working 
to ensure that their support can be targeted at companies who can have the greatest 
impact. Presently, the vast majority of support occurs as a result of offering a responsive 
service to businesses. However, it is arguable that proactively targeting support at 
businesses who could most benefit from the intervention could derive the greatest benefit 
for both the business and the economy as a whole.  
 
As valuable as this project has been in demonstrating the benefits to businesses in 
engaging in activities such as innovation, exporting, etc. there is arguably greater potential 
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and insight to be gained in identifying businesses who do not appear to be engaged in 
these activities and have the potential to do so. Whilst the methods applied here will never 
provide a complete picture of company activity, it does provide business support 
professionals with more information with which to tailor their conversation with businesses 
towards the activities where they could benefit most, and in language which is already 
attuned to that used by the company. This should enable the public sector to approach 
conversations with a greater degree of confidence, and the analysis presented here 
should also enable them to more confidently articulate the benefits to businesses of 
engaging in these activities, citing tangible evidence of the links to productivity. 
 
Whilst the scale of this study did not yield a sufficiently large sample to test the 
effectiveness of, for example, targeting messages around exporting at businesses that the 
data suggested were not already engaged in that area, the effectiveness of that more 
specific message could be considered in a future, larger trial. 
 
The scale and scope of this study was limited by the availability of financial data at 
company level. Despite over 135,000 companies being present in Leeds City Region, 
sufficiently robust data was only available to allow financial analysis of 2,850 – around 2% 
of the total.  
 
This was further limited, albeit slightly, by a decision to focus solely on companies with a 
minimum of 3 employees. This was done to ensure compliance with data protection and 
GDPR. Whilst company data is generally not considered personal data and therefore is 
outside the scope of GDPR, the fact that this project also sought email contacts for senior 
staff to contact about productivity in the 2nd phase of the project meant that there was a 
personal data element to the project. In order to mitigate any risk, it was decided to focus 
on companies with 3+ employees so as to eliminate any sole traders from the project, for 
whom company information could also be considered personal data.  
 
These factors limited the sample for this study, but these issues could be addressed or 
minimised for any future trial. Potential mitigations include:  
 

 Conducting the analysis at a larger geography to enhance the sample size. This 
would be particularly useful if either a number of LEPs / Growth Hubs could 
collaborate on scaling up the project, or a national organisation focused on initiating 
conversations with businesses around productivity.  

 Extending the scope to include businesses of any size. The focus of Business 
Basics has been on SMEs, and therefore the analysis has focused on this cohort. 
However, including large companies would expand the sample considerably, 
particularly given the additional accounting requirements on large companies. 
Additionally, including companies with fewer than three employees could further 
increase the sample although relatively little data is available publicly to enable 
productivity for such small firms to be estimated, which would limit the benefits of 
including this cohort. 

 
Additionally, there is potential to explore the possibility of using the website reading and 
machine learning techniques deployed here to predict company’s productivity 
performance. The structure of this project, whereby WYCA undertook the initial analysis of 
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company level productivity and Glass separately read company websites, meant that 
predicting or identifying levels of productivity did not form part of this analysis. A useful first 
step could be to look at whether the data gathered using these methods can be used to 
detect high and low productivity, before testing this predictive element on a wider dataset. 
If validated would open up a much wider dataset for analysis. 
 

3. Tailoring messages to businesses 
 

3.1 Tailoring messages to businesses 
 
The second element of this project involved utilising the firm-level relative productivity data 
identified through the data-led model and designing a tailored marketing offer, combining 
this with latest research from behavioural science (“nudge theory”). These messages 
would then be emailed directly to businesses to encourage behaviour change. The 
Behavioural Insights Team (BIT) were engaged through an open procurement to support 
with the design and delivery of this element. 
 

3.2 Message design phase  
 
The application of nudge theory to productivity is based on the premise that many 
businesses in the UK overestimate their own productivity performance, and consequently 
are slow to take up new technologies or management practices to help drive productivity 
growth. For example, a recent study by Be the Business7 found that 79% of businesses 
surveyed believed they were at least as productive as their peers. 
 
Working with BIT, the idea was to design messages that would test what impact relative 
performance data has on the propensity of businesses to make behavioural changes in 
relation to their productivity. It was agreed that the project would be set up as a 2-arm 
email pilot with a control group and a treatment group of businesses that performed below 
the sector average for productivity according to the data analysis.  

Some areas of investigation that were looked into in developing the messages included:  

 Messenger – does a trusted source approach matter? 

 Tailoring – does using individual business relative performance data make a 
difference? 

 Follow up – does following up on a message increase positive responses? 

 
Applying the findings from their evidence review, BIT explored whether descriptive social 
norms could be applied to inform firms of their productivity relative to other firms. However, 
a number of challenges in this were identified in a project workshop when drafting the first 
options for the messages: 

1.  Describing “productivity” in a jargon-free way. Feedback from business 
stakeholders in the developing of the messages suggested that the terms 
productivity was not one that businesses would readily engage with.  

                                            
7 Be the Business. (2018) Overconfidence on productivity is hampering British business 

https://www.bethebusiness.com/2018/05/productivity-overconfidence-hampering-british-performance/
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2. How to approach relative performance in an objective manner, acknowledging the 
deficiencies in available data sources.   

3. Balancing implementing best practice from behavioural science with the wider 
communications approach of the LEP Growth Hub 

 
Responding to the challenges raised, it was decided to test a loss aversion frame which 
was suggested by BIT. This meant the proof of concept would still be testing an evidenced 
behaviour enabler to change, and meant relative productivity performance could be raised 
in a jargon-free way. However, it was decided that this would not directly include reference 
to an individual business’ relative productivity performance for two reasons: 
 

1. A reputational concern regarding the reaction to such messaging. 
2. The deficiencies in the available data which meant that such a message may be 

factually incorrect. 
 
Therefore BIT drafted the treatment email using a loss aversion frame and the LEP’s 
communications team drafted the control email based on insight from focus groups that 
firms want to be inspired by their peers. Both emails encouraged firms to click through to 
the ONS productivity comparison tool8 that had been embedded on the LEP’s website, 
rather than presenting an estimate of productivity directly to businesses. The relative 
merits of this approach are explored in BIT’s report at Appendix C but are summarised in 
the table below.  
 

Pros  Cons  

 Allows intervention to use 
social comparison while 
reducing reputational risk to 
WYCA & LEP (however, it 
does not remove the risk of 
behavioural backlash as 
you are still telling firms 
they are not performing well 
compared to peers)  

 Built by a reputable source  

 Can be embedded on LEP 
website (i.e. still directs 
traffic to LEP and business 
support resources)  

 Adds an extra step in the 
process, meaning far fewer 
firms will see how they 
compare with other firms 
and even fewer will be 
signposted to business 
support   

 Requires significant effort to 
complete, e.g. firms have to 
input financial information    

 Uses complex terms (e.g. 
productivity, gross value 
added) and definitions (e.g. 
“productivity is a measure 
of the amount of output a 
business produces for a 
unit of input”)  

 
 
The only difference between the treatment and control emails was in the first line of the 
email itself: 

                                            
8 How Productive is Your Business? ONS, 2018 

https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/labourproductivity/articles/howproductiveisyourbusiness/2018-07-06
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 Control email: Some businesses in the Leeds City Region are among the most 
productive businesses in the UK. Are you one of those businesses? 

 Treatment email: Don’t fall behind your competitors. There is a free tool that lets 
you see how well you are doing compared to other business across the U.K. 

 
 

3.3 Messaging trial phase 
The data from the intelligence gathering formed the basis for the messaging trial, with the 
company list sequentially filtered to exclude companies that:  
 

 Had more than 250 employees (the upper threshold for being designated an SME) 

 Did not have productivity data available in the 2016 GVA dataset 

 Were in a sector not eligible for support via the LEP’s Growth Service (e.g. retail 
and business to consumer services) 

 Were in a sector without ONS productivity data (e.g. financial services) 

 Did not have a live website and email address for a named individual 

 Had productivity at or above the UK average for SMEs in the relevant sector 
 
This process resulted in a sample of 236 low productivity SMEs from the Leeds 
City Region that have an email address and a live website to take forward into the 
messaging trial. These were randomly allocated to one of two equal-sized treatment 
groups.  
 
It was recognised that this relatively small sample size would make it highly likely that a 
statistically significant effect would not be visible in this element of the project. However, it 
was still considered that useful learning could be gained from the proof of concept stage.  
 
Balance checks were carried out to confirm that the two groups were similar (e.g. 
‘balanced’) in terms of firm size (number of employees), productivity level (productivity 
relative to sector mean), and sector (further detail in Annex C).  
 
It was not possible to perform balance checks before the emails were sent, as the 
randomisation was carried out by the email programme (Dotmailer) when the emails were 
sent out. Therefore, balance checks were carried out before doing the analysis instead. 
This did not find any evidence of substantial imbalance between treatment groups in 
relation to these factors so they were not controlled for in the primary analysis. 
 
The messaging trial email opens and link click-throughs were recorded in the two weeks 
after the emails were sent (20th June - 4th July), utilising Dotmailer software. 
 

3.4 Relative impact of communications 
 
The below charts the open rates and click through rates for the control and treatment 
groups. 18.6% of the control group opened the message, compared to 14.4% in the 
treatment group, equating to 22 and 17 recipients respectively.  
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0.9% of the control group clicked through to the ONS productivity tool (1 recipient) and 
2.5% of the treatment group (3 recipients).  
 

 
 
Because of the low number of emails we did not have enough people opening and clicking 
through on the email to know if the differences between the two groups were statistically 
significant (i.e. caused by differences in the effect of emails messages) rather than 
because of chance. As such, we did not find any evidence of which frame was more 
effective at encouraging SMEs in the Leeds City region to engage with a productivity 
comparison tool.  
 

 
3.5 Lessons learned from tailored engagement with businesses  

 
Although the sample size did not yield sufficiently robust results to draw any firm 
conclusions about the relative impact of the messages, it still provided valuable learning.  
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In particular, it was the first time that the Leeds City Region Growth Hub had attempted to 
utilise behavioural insights techniques to target a message to business, providing 
important learning both theoretical and practical.  
 
One of the key challenges encountered was defining a descriptive social norm for 
productivity that did not raise reputational concerns. This was particularly challenging for a 
public sector business support organisation for whom the normal messages are centred on 
growth and opportunity. Providing business-specific messages that could be perceived as 
a subjective judgement and draw a negative reaction was a significant concern for a 
number of stakeholders.   
 
This led to a change in the messaging trial’s target behaviour. Originally, the aim was to 
encourage firms to engage in business support but this shifted to encouraging firms to 
compare themselves to other firms in their sector using the ONS productivity calculator. 
Whilst this added a step in the process to engaging with business support, it also meant 
the LEP and WYCA were not directly telling firms they are low productivity.  
 
The study also provides some insight into another challenge – choosing the right language 
to effectively engage businesses in a conversation, particularly around a somewhat 
abstract concept like productivity. The term is not widely used or understood by many 
businesses, particularly SMEs, and any messaging such as that tested in this proof of 
concept by definition needs to be concise, offering little scope to explain the concept. 
Proxy terms workshopped also faced interpretation issues at a sectoral level where they 
can have quite different meanings e.g. efficiency. One potential option to mitigate this 
would be to focus communications on the activities that evidence shows support stronger 
productivity performance such as exporting or adopting new technologies, and that the 
data suggests businesses are unlikely to have adopted.  
 
Lessons were also learned in regard to the particular challenge of looking to engage on 
relative performance with businesses who currently perform below average. Whilst 
messages that talk about positive performance or growth potential do not necessarily 
come under scrutiny in terms of the data that has been used, in the case of below average 
performance there was much more weighting in decision making given to the reliability of 
the data used. The fact that the external economic context for the project was dominated 
by a challenging environment as a result of Brexit, added to the potential risks of negative 
responses. 
 
Beyond learning from the message development phase, there were also a number of 
lessons from running the proof of concept that are relevant for future exploitation of this 
approach. In particular, in identifying the cohort for the messaging trial there were 
significant limitations to the cohort size as a result of focussing on sectors that the LEP 
could support and that had not already received some kind of support. This cohort ended 
up smaller than initially anticipated, raising questions for future targeted approaches about 
what parameters could be removed. 
 
There was also a lesson learned about the reliability of email addresses captured through 
webscraping techniques. Firstly, a significant amount of quality control was required to 
review the relevancy of email addresses, which required line by line checking of some 
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individual email addresses against company websites where more than one email address 
was generated. From this quality control there was evidence that HR and communications 
and marketing employees were over-represented in publically available contacts, most of 
which would not be relevant for a strategically aimed message. Another common issue 
was where a business may have multiple sites or offices, therefore returning email 
addresses for individuals who were located not within the city region, and therefore that 
couldn’t be used for the purposes of the messaging trial. Even after quality control, which 
led to a further 16 businesses being removed from the trial altogether, there was still a 
relatively high bounce back (soft and hard) rate (14% in the control group and 21% in the 
treatment group), suggesting a difficulty in reaching individuals with a targeted email 
approach.  
 
 

4. Conclusions 
 

4.1 Summary of key lessons learned  
 

This project has taken promising first steps to explore new methods of using a data led 
approach to target firms with low productivity. This is relatively new ground for the public 
sector, and as such some valuable lessons have been learned.  
 

 Analysis of company websites at scale can yield substantial insight, about 
individual companies and wider trends. The methods applied here have 
provided detail on activities that companies are engaged in that is not readily 
available at the company level. Whilst the approach cannot be said to be capturing 
all activity (the proportion of companies in the sample associated with exporting 
looks relatively low for example), it has demonstrated that AI is capable of reading 
and categorising information from websites into a format that provides actionable 
intelligence for business support organisations. This can enable more informed 
conversations to take place, and also provides a rich dataset for analysis to 
demonstrate the links between certain behaviours and company performance.  

 

 The data suggests some activities that are more associated with higher 
productivity. Although applying different methods for sourcing and categorising 
data, the study has provided evidence to support, to varying degrees, existing 
literature which demonstrates that behaviours such as exporting, innovation and 
management practices are associated with higher productivity. Whilst correlation 
does not suggest causation, the strongest relationship identified was with company 
accreditations, which provides a tangible activity that public sector organisations 
can point companies towards to enhance their business practices and deliver a 
public benefit. 
 

 There is potential to use this data to more effectively target business support 
at lower productivity companies. However, this is a substantial shift in direction 
for many business support organisations traditionally focused on growth potential, 
and will require a change of mindset and a willingness to engage business in 
conversations that could be more challenging. The data derived here also enables 
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a more proactive approach to business support, and a more informed conversation 
based on a prior understanding of a company’s activities. 

 
4.2 Summary of key issues  

 

 The data sources used here significantly limit data availability. The key 
advantage of using a database that draws on Companies House information is that 
the data is publicly available to use at company level. This minimises, though 
doesn’t eliminate any issues around disclosiveness, and therefore means the data 
can more easily be used for targeting at a company level. That said, the number of 
companies for whom data is available means that this is not the best source of data 
for analysing productivity at the aggregate level. The sample also remains skewed 
towards larger companies, and those who meet certain reporting requirements. As 
such, it cannot be considered a wholly representative sample.  
 

 Within the data itself, whilst looking at the data from company websites provides 
insight into their activities it still must be treated with caution. Just because certain 
words or phrases appear on company websites does not necessarily mean that 
they are engaged in that activity. Keywords relating to finance for example don’t 
definitively detail whether the company is a provider or receiver of finance. This 
means that interpreting the company’s activities based on this alone will only 
represent a partial picture.  
 

 National datasets such as the ONS Business Structure Database and Annual 
Business Survey, and data held by HMRC provide more detail on a greater range of 
companies, and therefore have greater capacity for analysis. However, access to 
these databases remains restricted, and hard to access particularly for regional 
analysts. This project has demonstrated the potential benefits of linking these 
datasets to publicly available information, but making them more accessible would 
enable this to be explored further.  
 

 Data availability also significantly restricted the scale of the messaging trial. The 
decision to focus on sectors that the LEP could support, and had not already 
supported, as well as the availability of email addresses and other qualifying 
criteria, reduced the numbers of businesses in scope to the extent that the 
messaging trial did not have sufficient numbers to provide observable differences in 
cohorts. Potential methods for minimising this issue are detailed in the proposals for 
scaling up the pilot below, but a delivery body that did not have a sector focus, or a 
message focused more on activities and behaviours associated with productivity 
than productivity itself could help to mitigate this.  
 

 Ensuring that any message reaches the right recipient remains a challenge. 
Although much of the data gathered in the project has provided useful intelligence, 
the approach was only partially successful in providing email addresses for the right 
contacts in organisations. A significant amount of manual work was still required to 
check whether email contacts were in the right roles at the right levels to receive the 
intended messages. It may be possible to refine the data gathering exercise to 
target this more effectively, or other more traditional approaches to contacting 
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senior employees may remain more appropriate, for example utilising existing 
contacts and CRM systems (though these often lead to the same businesses being 
engaged multiple times) or working with specialist marketing datasets designed for 
this purpose.  
 

 Although the data driven approach enables a more confident engagement 
with businesses, it remains challenging to engage businesses on aspects of 
underperformance. Whilst the LEP has strong, clear messages for its growth-
oriented products, there remains a sensitivity around contacting businesses with a 
less positive message around lower productivity. This influenced the messages 
designed in the 2nd phase of the project and the target behaviours the messages 
were aiming to achieve. The project has provoked a conversation about how such 
conversations should be approached in future.  
 

 There is potential in applying behavioural insights to business support, but 
this needs further exploration. The final aspect of the project tested whether 
using a loss frame or an inspiration frame would be more effective at getting firms to 
click through to compare themselves to other firms in their sector. Unfortunately, the 
final target population used in the messaging trial was too small to detect an effect, 
meaning we did not learn which frame was more effective at targeting low to mid 
productivity SMEs.  
 

 However, the process of arriving at these messages still provided valuable learning 
on the importance of the message coming from a trusted voice and the importance 
of structuring messages and using social norms to inspire engagement. A key 
challenge here for public sector practitioners is balancing the behavioural science 
approach with the reputational risk potentially associated with this.  

 
4.3 Proposals for scaling up the pilot  

 
Any future pilot utilising the same data sources would require a significantly larger sample 
to enable full randomised control trial. One approach for this would be to expand the 
approach to a larger geographic footprint, perhaps in collaboration across a number of 
LEPs / Growth Hubs, at a regional or pan-Northern scale.  
 
Consideration should also be given to removing some of the other factors that limited the 
scope of the messaging trial such as sectors and business size. In order to facilitate this, 
other organisations who could be less constrained by these issues could look to develop 
the approach further, either from central government or other organisations with a specific 
focus on enhancing productivity. This would not only increase the sample available but 
also provides potential to test a wider range of messages and tailored approaches, without 
the limitations of business size, sector and other qualifying criteria.  
 
A similar messaging trial to support growth, running concurrently, has been undertaken by 
BEIS and HMRC using HMRC’s data and messaging services. This work was specifically 
focused on businesses with high growth potential, and so the risks of overlap between the 
two projects were minimal. However, this project highlights some key points. 
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The data held by HMRC is significantly richer and more comprehensive than that available 
to this project, and has huge potential value for targeting business support more effectively 
to firms with the potential to grow, and to improve their productivity. 
 
However, due to current data sharing legislation, this data is inaccessible to analysts and 
policymakers outside of HMRC. As a result, cross-referencing trial bases to identify any 
overlaps between our work and the high growth trial was not possible. Whilst recognising 
the challenges in opening this data up, access to it for a greater range of analytical 
purposes would potentially have significant public benefit. 
 
This BEIS-HMRC trial highlights a further range of possibilities for predicting company 
performance, whether that is growth potential or productivity performance, that future 
iterations of this project could explore, should sufficiently rich data be available. 
 

4.4 Future possible work  
 
Whilst this analysis identified a number of behaviours associated with higher productivity, 
there are also areas where this analysis could be taken further. For example, and as noted 
in section 2.5, the study has not looked at the inter-relatedness of the behaviours identified 
– are firms who engage in both innovation and exporting significantly more productive, for 
example? Further work could look to undertake a multivariate analysis of the data to look 
in more detail for these relationships, and to consider within these the relationship 
between factors that are beyond the influence of policymakers (such as company age and 
ownership) and those that are within their sphere of influence (such as engagement in 
innovation, management practices, etc.). Whilst not included in the scope of this project 
due in particular to limitations on time, this analysis could further our understanding of the 
inter-relatedness of these variables and productivity. The potential for undertaking 
multivariate analysis of this type was considered and, whilst technically possible, it was 
considered that the dataset used here was not large enough to draw any firm conclusions. 
With a larger, more robust dataset as part of a follow on project this type of analysis would 
undoubtedly be valuable. 
 
It was also considered whether the web data analysed in this project could provide a way 
of predicting companies’ productivity performance. Whilst the data does show some 
positive correlations between certain topics and productivity, and therefore should provide 
some potential of predicting performance, there are a few issues here. Because the data is 
self-reported on company websites, it is difficult to demonstrate a causal link and to 
suggest what the performance would be purely from the clusters of topics identified. Again, 
the relatively small sample size used poses a challenge here. The sample of companies 
analysed here was also driven by data availability, meaning that the findings may not be 
representative of the business base at large so the findings may not be applicable to all 
businesses. Again, a larger dataset could enable more analysis of this type to be 
undertaken.  
 
The project has also not measured the intensity of the activities identified – this is one 
limitation of the approach deployed here and could be explored in future work. This may 
be limited by the quality of data that can be derived from company websites, but the 
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potential to use similar methods to look at the frequency/intensity of activity should be 
explored further. 
 

4.5 How the approach could be improved 
 
The project has provided valuable learning that similar projects could build on in future. As 
described above, many of these relate to the size and construct of the sample. Whilst a 
sample was developed here to control for the prevalence of certain sectors, we have not 
sought to control for other company demographics such as age, ownership or size 
(beyond the fact that companies are SMEs). These factors are all thought to influence 
productivity performance and as such any future research should look to consider this 
where the data and sample size allows.  
 
Similarly, with a larger sample a greater range of tailored messages could be tested. The 
data gathered in this project provided details of companies who we believe are engaged in 
productivity driving activities, and those who aren’t. The sample size available to us for the 
proof of concept was not sufficient to test whether businesses are receptive to a message 
that targets activities that their peers are believed to be engaged in, but they are not (e.g. 
thousands of firms in your sector are digitising their supply chains). This approach, and the 
data that sits beneath it, presents a wealth of opportunities for business support 
organisations to target their products more effectively where there is greatest need and the 
potential for greatest impact.  
 
Another challenge is around the context of the language used on websites. For example, 
the context in which the language around say, finance is used, could potentially be 
interpreted in different ways and that could have an impact on how this is viewed in the 
context of productivity performance. Whilst it may be possible to provide more contextual 
analysis of the web data, this represents an additional level of sophistication beyond the 
scope of this project.  
 
Whilst the above outlines some of the challenges and limitations of the approach and data 
used, it also provides substantial scope for exploration in future projects. The success of 
expanding this further would likely be reliant on a broader, more robust productivity 
dataset, and more in-depth data gathered from company websites, issues which could be 
addressed in future projects.  
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