
 

 

 

 

 

 

  

BDUK Vouchers Evaluation: Impacts and 
Value for Money Assessment        
Full Technical Report 

A Report by Hatch, Belmana and Winning Moves 

11 April 2023 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

www.hatch.co.uk 

 



BDUK Vouchers Evaluation: Impacts and Value for Money Assessment – Full Technical Report 

  
  

 
 

 

Contents Page 
Glossary 1 

1. Purpose of Report 3 

About the voucher product 3 

About the evaluation 4 

About this report 5 

2. Impacts of Vouchers on Local Area Broadband Performance and Availability
 7 

Purpose of chapter 8 

Methodology and data limitations 9 

Effects of vouchers on local area broadband performance 16 

Effects of vouchers on availability 24 

Conclusions 30 

3. Business and Economic Impacts 32 

Purpose of chapter 33 

Firm level impacts 33 

Area level analysis 50 

Conclusions 57 

4. Residential Survey Findings 59 

Purpose of Chapter 60 

Method 60 

Survey findings 62 

Conclusions 117 

5. Wellbeing impacts of vouchers 120 

Purpose of Chapter 121 

Context for valuing wellbeing effects of broadband 121 

Method for assessing impacts 127 

Results 129 

6. Environmental impacts of vouchers 141 



BDUK Vouchers Evaluation: Impacts and Value for Money Assessment – Full Technical Report 

  
  

 
 

 

Purpose of chapter 141 

Context for valuing environmental effects 142 

Modelled estimates of carbon impacts 144 

7. Cost-Benefit Analysis 151 

Purpose of chapter 151 

Context for the VfM assessment 151 

Overview of approach 152 

Costs 153 

Benefits 154 

Value for Money 155 

8. Conclusions 156 

Key findings from the evaluation 156 

Learning for future policy design and implementation 160 

Plans for final evaluation 160 

 

Appendix A - Technical annex for counterfactual analysis of impacts on 
broadband performance and availability 

Appendix B - Technical annex for firm-level analysis 

Appendix C - Area level analysis of business impacts 

Appendix D - Residents Survey Questionnaire 

Appendix E - Base sizes for residents survey 

 

Disclaimer & Limitations of Use 

 



BDUK Vouchers Evaluation: Impacts and Value for Money Assessment 

  
  

1 
 

 

Glossary 

ASHE Annual Survey of Hours and Earnings 
BDUK Building Digital UK 
BCR Benefit Cost Ratio 
BSD Business Structure Database, an Office for National 

Statistics dataset providing information on business 
characteristics and performance.   

CDRC Consumer Data Research Centre 
DiD Difference-in-difference.  An counterfactual analytical 

technique which compares the change in an outcome 
variable for two groups, then assesses whether the 
difference between the two groups is statistically 
significant.   

DSIT Department for Science Innovation and Technology  
FScore Model This a DSIT model used to establish the estimated cost to 

build to every UK premise from known core gigabit 
broadband infrastructure points (such as exchange and 
cabinets). DSIT and BDUK use this model to determine 
benchmarks for those premises considered to be either 
commercial and non-commercial for the market to deliver. 
Previous versions of this model had been used to estimate 
the “final 20%” (the 20% hardest to reach locations for 
broadband connectivity). More detail on the assumptions, 
use risks and caveats is provided at Appendix A. 

GBVS Gigabit Broadband Voucher Scheme; the first voucher 
scheme for gigabit-capable broadband connectivity 
launched in 2018. The Scheme used the voucher product 
to prioritise connections for Small to Medium Enterprises, 
alongside connections for residential premises. The 
original scheme closed in May 2020.  

Gigabit-capable broadband Any technology that can deliver 1 gigabit-per-second 
download speed 

IUC Internet User Classification 
LFFN Local Full Fibre Networks Programme – the BDUK 

programme which included the initial testing of the voucher 
product for gigabit broadband connectivity; trialling the 
Gigabit Broadband Voucher Scheme (GBVS) in 4 areas 
before it launched as a separate national scheme.   

LSOA Lower Super Output Area: geographical areas for the 
purpose of local data analysis.  LSOAs comprise between 
400 and 1,200 households and have a usual resident 
population of between 1,000 and 3,000 people.   

OA Output area: geographical areas for the purpose of local 
data analysis.  OAs have between 40 and 250 households 
and a resident population of between 100 and 625 people.    
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Project voucher A project is a group of two or more premises (business or 
residential) that together constitute a supplier’s build 
proposal. Vouchers are claimed against some of the 
premises proposed up to a pre-agreed overall budget 
value. Vouchers claimed for a project (project vouchers) 
will therefore tend to focus on a specific geographical area 
and a project enables suppliers to aggregate multiple 
voucher applications and increase the subsidy available 
(up to a pre-agreed project budget limit).    

PSM Propensity Score Matching – a statistical technique used 
to estimate the effect of a treatment, policy, or other 
intervention by accounting for the observable 
characteristics that can predict treatment.    

RGC Rural Gigabit Connectivity: the second voucher scheme 
launched in May 2019 and was focused on rural areas. 

SME Small and medium-sized enterprises – business voucher 
eligibility was restricted to SMEs and referred to in the 
report as ‘small businesses. 

Standard voucher Standalone vouchers where an application was submitted 
for a single premise. 

Superfast broadband 
(SFBB) 

Any technology that can deliver more than 30 megabits-
per-second. 

SWB Subjective Wellbeing 
Top-up vouchers Vouchers which have received additional subsidy from a 

participating local authority which increase the maximum 
value of voucher support. 

Ultrafast broadband 
(UFBB) 

Any technology that can deliver more than 300 Mbps 
download speed. 
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1. Purpose of Report 

1.1 This report provides the detailed findings and methodology for the second phase of the 
evaluation of Building Digital UK (BDUK)’s voucher schemes.  A separate summary 
report focused on the key findings can be accessed below. 
(https://www.gov.uk/government/publications/bduk-vouchers-evaluation-impacts-and-
value-for-money-assessment) 

About the voucher product 
1.2 Building Digital UK (BDUK), part of the Department for Digital, Culture, Media and Sport 

(DCMS) is responsible for delivering digital infrastructure programmes for the 
government.  Its vision is that everyone in the UK can benefit from a better digital 
connection, including gigabit capable broadband.   

1.3 Vouchers are one of a number of demand side interventions used by BDUK to increase 
coverage of gigabit capable broadband. Vouchers are available to households and 
businesses, and enable suppliers to reduce the capital costs of gigabit-capable 
broadband infrastructure.  This enables suppliers to aggregate multiple vouchers in a pre-
agreed local area until it is commercially attractive enough for them to deliver the gigabit-
capable broadband infrastructure required.   

1.4 Vouchers have been used as part of two BDUK programmes1: 

• In 2018 the Local Full Fibre Networks (LFFN) programme launched a Gigabit-
capable broadband Voucher Scheme (GBVS), which prioritised connections for 
Small to Medium Enterprises (SMEs). This nationally available scheme was closed 
to new applications in May 2020.  This launched in 2017 and closed in 2021. As of 
December 2021, GBVS vouchers had been used to connect 29,400 premises. 

• From May 2019, as part of the Rural Gigabit Connectivity (RGC) programme, 
BDUK adapted the voucher scheme to support the delivery of full fibre connectivity 
in rural areas.   This voucher scheme was restricted to rural areas of the UK and 
closed to new applications on 31 March 2021, with some eligible voucher projects 
transferring to the new UK Gigabit Voucher Scheme.  As of December 2021, RGC 
vouchers had been used to connect 23,100 premises.   

1.5 There are two different types of voucher covered by the evaluation: 

• Standard vouchers: these are standalone vouchers, only available for business 
premises during GBVS; applications for a voucher are submitted and approved for 
single premises on a case by case basis against a pre-approved supplier package. 

• Project vouchers: these vouchers are part of a group of vouchers focused on a 
certain geographical area and delivered as part of a project alongside a number of 
other premises. A supplier will encourage multiple applications from the premises 

 
1  The legal environment has developed over the lifetime of the various voucher projects, with the 

projects being amended to follow the requirements in place at the time. These have been the 
De Minimis Regulation up until 31 December 2020; Article 3.2(4) of the Trade and Cooperation 
Agreement between the European Union and the United Kingdom as Minimal Financial 
Assistance (MFA); and Section 36 of the Subsidy Control Act 2022, again as MFA. 

https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.gov.uk%2Fgovernment%2Fpublications%2Fbduk-vouchers-evaluation-impacts-and-value-for-money-assessment&data=05%7C01%7Crion.yapa%40hatch.com%7C8b8f823eda20463c8c1608dbb5e5a056%7Ce354cba32efc41cb9647b0588f9346ab%7C0%7C0%7C638303770139510347%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=5B%2FH%2B3UPiXn1YMuDCFuViv4kWSYeDMug1HkA4rtinRU%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.gov.uk%2Fgovernment%2Fpublications%2Fbduk-vouchers-evaluation-impacts-and-value-for-money-assessment&data=05%7C01%7Crion.yapa%40hatch.com%7C8b8f823eda20463c8c1608dbb5e5a056%7Ce354cba32efc41cb9647b0588f9346ab%7C0%7C0%7C638303770139510347%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=5B%2FH%2B3UPiXn1YMuDCFuViv4kWSYeDMug1HkA4rtinRU%3D&reserved=0
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it wishes to build the infrastructure to, aggregating the subsidy up to a maximum 
pre-agreed budget. Only those agreeing to take a connection and claiming a 
voucher are considered ‘voucher connections’ but other properties upgraded by 
the project infrastructure may also take up a service and benefit from the cost 
reduction to the overall cost to build. 

1.6 Voucher schemes differ to other BDUK programmes in a number of respects which 
creates challenges for the evaluation.  While other interventions such as local area 
procurements increase broadband availability in large, contiguous areas, vouchers are 
highly scattered and have been used to connect premises in all parts of the UK, often 
benefitting individual premises, streets or neighbourhoods.  As a result, the impacts of 
vouchers can only be evaluated at a very local level compared to other interventions.        

About the evaluation 
1.7 DCMS has appointed Hatch, Belmana and Winning Moves to undertake an evaluation of 

the Building Digital UK (BDUK) vouchers product, including both of the schemes above 
(hereafter referred to as the GBVS and RGC schemes).   

1.8 The evaluation has a number of different elements: 

• An impact evaluation.  This needs to assess the additional coverage and 
premises passed2 due to vouchers compared to areas that have not received 
support, and the outcomes and impacts generated for businesses and 
households. 

• A process evaluation to understand how the impacts were achieved, and to 
identify any barriers and enablers to achieving objectives. 

• A value for money evaluation to assess whether the schemes have delivered 
good value for money based on the costs and benefits compared to the original 
appraisal.   

1.9 The key research strands are as follows: 

1) Analysis of BDUK monitoring data, focusing on how vouchers have been used and 
in which locations.  

2) Interviews with suppliers that have used vouchers to gain their perspectives on the 
impact of the programme and how it has influenced their investment decisions.  

3) Counterfactual analysis of the additional impact of vouchers on the availability of 
different download speeds and take-up of services through changing download 
speeds.   

4) Counterfactual analysis of the impact of vouchers on business and local economic 
performance.   

 
2 These are premises which, upon request from end users, an operator can provide broadband 
services (regardless of whether those premises are already connected to the network or not). 
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5) A business beneficiary survey to understand the benefits of upgraded connections 
for businesses, and the changes it has allowed them to implement.   

6) A resident beneficiary survey to explore how upgraded connections have affected 
various aspects of households’ quality of life.   

About this report 
1.10 This is the second of three reports to evaluate the impact and value for money of BDUK’s 

voucher schemes.  The main focus of the report is assessing the initial impacts of 
vouchers that can be measured to date, acknowledging that it is still too early to assess 
the full impact of the voucher schemes at this stage.   

1.11 It includes the following: 

• Updated counterfactual analysis of the additional impact of vouchers on availability 
of broadband technologies and download speeds.   

• Counterfactual analysis of the additional impacts of vouchers on firm-level and 
area-level economic performance in businesses and areas that have received 
vouchers.  This is used to quantify the additional economic impacts of the 
intervention to date.   

• Analysis of the residential beneficiary survey undertaken by Winning Moves in 
2022, which provides insights on the characteristics of households that received 
vouchers, their motivation for applying and the range of uses and benefits that 
they have derived from the upgraded connection.   

• An assessment of the wellbeing benefits for households from receiving a voucher, 
drawing upon the findings of the residents survey and other studies which have 
quantified these types of benefits.  

• An assessment of the environmental impacts of the voucher programmes due to 
reduced travel and changes in energy usage.   

• An initial cost-benefit analysis which assesses the value for money of the voucher 
schemes to date.   

1.12 This report follows on from the Initial Impacts and Benefits report published in August 
2022 which included the initial analysis of impacts of vouchers on availability and 
download speeds and the findings of the business survey.  The third and final evaluation 
report will update the analysis in this report and provide a full and final assessment of the 
impacts and value for money of the voucher schemes.   

1.13 The chart below shows the dates of voucher connections for the GBVS and RGC 
schemes up to May 2023.  It also shows the key dates for which data is available which 
can be used to assess the impacts of vouchers.  It shows there is a long time-lag in the 
dataset used to assess economic impacts (the Business Structure Database), which 
means it will be difficult to assess the full impacts of vouchers until 2025/6 at the earliest.    
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Figure 1.1 Dates of voucher connections, dates of data  

 

Source Hatch 
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2. Impacts of Vouchers on Local Area Broadband Performance and 
Availability 

Summary of findings 

• The counterfactual analysis of the effects of vouchers on broadband performance 
and availability in local areas has been hampered by inconsistencies in, and 
between each year of, Connected Nations data.  This makes it difficult to compare 
change in coverage of UFBB and gigabit-capable broadband in treated and control 
areas on a consistent basis.  Therefore, the main focus of the analysis is on local 
area broadband performance (average download speeds), which is less affected by 
these data inconsistencies.   

Impacts on download speeds taken up by households and businesses 

• Vouchers had a significant additional effect on average download speeds being used 
by premises.  The median effect from models was 3.28 Mbps in 2019, 3.85 Mbps in 
2020 and 27.89 Mbps in 2021.  The larger effect in 2021 is due to the fact that 
treated areas received a larger number of vouchers, but also because there was an 
increase of take-up of faster speeds in all areas (unrelated to vouchers). 

• There is a broadly linear relationship between the number of vouchers an area has 
received and the change in average download speeds in treated areas. There is no 
evidence to suggest there is an optimum number of vouchers in an area. That is, 
there is not a point at which the marginal effects of additional vouchers on average 
download speeds start to diminish.    

• Vouchers delivered through the RGC scheme have had a greater effect on average 
download speeds than GBVS.  The additional effect of vouchers was 10.8 Mbps for 
RGC areas for vouchers connected in 2020, compared to 0.12 Mbps for GBVS 
areas.  For vouchers connected in 2021, the additional effect was 33.73 Mbps for 
RGC areas compared to 7.55 Mbps for GBVS areas. Most of this can be explained 
by the greater intensity of support in RGC areas (number of vouchers per OA). 
However, when we control for this and the number of premises in these areas, we 
find that each RGC voucher had a greater effect on average download speeds than 
GBVS areas.   

• Areas that received project vouchers experienced a greater additional change in 
download speeds than those that received standard vouchers in each of the 
treatment years.  This reflects the way that project vouchers were designed to work 
by providing connectivity to a number of premises in an area, including those that did 
not receive a voucher.  When we control for the intensity of support and the number 
of premises in these areas, we find that, on average, project vouchers had a greater 
effect than standard vouchers on download speeds in 2020 and 2021, but a lower 
effect in 2019. The different results for 2019 could be explained by the fact that most 
project vouchers in this year were delivered through the GBVS scheme.   

• Areas in close proximity to treated areas experienced similar improvements in 
speed, which may indicate vouchers had spill-over effects into neighbouring areas. 
However it could also reflect the fact that suppliers used vouchers in areas where 
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they were already expanding their network.  To date, the analysis has not been able 
to identify which factor is driving this but this will be investigated further in the final 
evaluation.   

Impacts on availability of broadband at different speed levels 

• The following findings relating to vouchers’ impacts on the availability of broadband 
are subject to the caveats outlined above.  The results are skewed by 
inconsistencies in the Connected Nations data which means they may not offer an 
accurate reflection of the effects of vouchers.   

• Vouchers had a significant positive effect on availability of UFBB, but only in 2020 
(median effect of 2.1 percentage points).  We do not find evidence of significant 
positive additional effects in other treatment years.   

• Similarly, the only treatment year in which we identify a significant positive effect on 
availability of gigabit-capable broadband is 2020 (median additional effect of 4.5 
percentage points).  In the other years we find either no significant effect or a 
negative effect. 

• We have not been able to draw clear conclusions about the effects of the two 
voucher schemes on availability of UFBB or gigabit-capable broadband.  For 
vouchers connected in 2020, areas that received vouchers through GBVS 
experienced a larger increase in availability than RGC areas.  For vouchers 
connected in 2021, the change in availability was higher in control areas than both 
RGC and GBVS areas, resulting in a negative effect for both schemes in all models.   

• The results by voucher type were also mixed and inconclusive. Areas that received 
project vouchers experienced a larger increase in availability than standard voucher 
areas in 2019, but the reverse was true in 2020.  In 2021, the change in availability 
was higher in control areas than both project voucher and standard voucher areas.   

Purpose of chapter 
2.1 The Initial Impacts and Benefits report (August 2022) measured the effect of vouchers on 

the performance and availability of broadband in local areas. It did this through 
counterfactual analysis.  That is, it compared change in areas which have been supported 
by vouchers (treatment areas) with the change in similar areas that had not received 
support (control areas).  By measuring the difference between treatment and control 
areas it allowed us to estimate the additional impact on coverage and performance that 
could be attributed to vouchers. That is, the change that would not have occurred without 
intervention.  The geographical unit of measurement in the August 2022 report was lower 
super output areas (LSOAs) which have an average population of around 1,600 people.   

2.2 The purpose of this section is to update the analysis with an additional year of data (to 
measure the effects of vouchers that were used to connect premises in 2021 in addition 
to earlier years) but also to repeat the analysis from the earlier report using output areas 
(OAs) as the geographical unit.  OAs are much smaller than LSOAs, with a population of 
between 100 and 625 people.  This allows the evaluation to undertake a more fine-
grained assessment of the additionality of vouchers on performance and availability in 
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local areas which better reflects the highly targeted nature of voucher schemes 
(particularly the later RGC scheme where only specific areas were eligible). 

2.3 The modelling has assessed the impact of vouchers on: 

• Performance, as measured by the average download speeds which households 
and businesses receive through their broadband service.  This uses the 
Connected Nations performance dataset which provides average download 
speeds at OA level.   

• Availability (or coverage) of broadband at different speed levels (gigabit, ultrafast 
and super-fast broadband).  This uses the Connected Nations coverage dataset, 
which provides OA level data on the proportion of premises that can access 
broadband at different speed levels, irrespective of whether they choose to do so.   

Methodology and data limitations 
2.4 Other than the change in units of geography, the methodology is still largely the same as 

the August 2022 report.  This is described in full in the technical annex, but is 
summarised below: 

• An OA is assumed to be ‘treated’ if it has at least one premise connected via a 
voucher. 

• A technique called Propensity Score Matching (PSM) is used to identify control 
areas.  The aim of PSM is to identify untreated areas that had a similar probability 
of receiving vouchers based on a range of characteristics. The most important 
characteristics for determining whether an area receives vouchers were identified 
through statistical modelling.  These included rurality, the median estimated cost to 
connect premises3,  income and employment in digital sectors.   

• We developed nine different models for comparing treatment and control areas.  
These differed in terms of: 

 whether broadband performance in the year before treatment was included 
as a variable in the model.  Three different approaches were used; the first 
did not include pre-treatment broadband performance at all, the second 
included broadband performance levels (but not change) and the final 
approach included change in broadband performance.   

 the sample of OAs from which control areas were drawn for matching.  
Again, we used three pools of OAs.  One used all untreated OAs in 
England and Wales4, the second included all OAs but excluded those with 

 
3 Based on BDUK’s FScore model which estimates the cost of connecting premises to the fibre 
network.  The selection modelling showed that areas that received a voucher in 2021 had a higher 
average FScore than areas that received vouchers in earlier years, reflecting the fact that vouchers 
were increasingly targeted on non-commercial areas.    
4 The model does not include data for Scotland and Northern Ireland.  This is due to these 
countries using different socio-economic datasets for small areas, which would have meant that 
the evaluation needs to construct separate models for these countries. We have a high level of 
confidence that the findings of this report also apply to Scotland and Northern Ireland, however 
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very high levels of employment5, and the third was limited to OAs in the 
same exchange area as treated OAs6. We considered one additional pool 
based on cancelled vouchers but this was ruled out since a large number of 
cancelled vouchers are linked to projects which went ahead and therefore 
have a high probability of receiving access to gigabit-capable broadband 
anyway.   

 By combining these different modelling approaches and sample pools, we 
developed nine different models for comparing treatment and control areas. 
All of the models were tested and found to be robust.   

• Change in average download speeds and availability in treated and control areas 
was assessed using the Connected Nations dataset, which provides data down to 
postcode level.  This allows us to quantify the difference in change between 
treated and control areas. 

• If the difference in treated and control areas is statistically significant, we can be 
confident that the additional change in coverage or speed can be attributed to 
vouchers.  If a number of models find there are significant differences, this 
increases our confidence that vouchers have led to additional effects.   

• The report presents the range of estimates and the median result from the nine 
models.  All of the models have been tested and found to be robust7, so the 
reporting of the median result does not mean that this model is considered to be 
the most robust.  This represents our central estimate but the value could lie 
anywhere within the range presented.   

2.5 The Maryland Scientific Measurement Scale (SMS) can be used to assess the relative 
robustness of different methods of evaluation based on the extent to which the control 
group is robust and has dealt with issues of selection bias.  The method used for this 
study, which combines PSM with difference-in-difference techniques should attain a score 
of 3.  This is the minimum standard considered to be robust by the What Works Centre 
for Local Economic Growth.   

 

the final evaluation report will include analysis of any differences in the context in which vouchers 
have been used in these countries or differences in economic performance that would need to be 
taken in to account.   
5 It was necessary to restrict the sample in this way because high employment levels was such a 
common characteristic of treated OAs that it was difficult to identify comparable untreated OAs.  
Where this sample was used we therefore excluded any treated OAs that had high employment 
levels from the modelling.   
6 The rationale for this pool was based on the hypothesis that exchange areas where at least one 
OA had been treated would have similar infrastructure to untreated OAs served by the same 
exchange.   

7 By this we mean that the effect of vouchers on broadband outcomes is not very sensitive to the 
exact specifications used. The results are consistent to different covariates and samples. The 
models do not show conflicting results, they change in a predictable and theoretically consistent 
manner. The adjusted R squared range of 0.18 to 0.33 is adequate and consistent with the values 
found in the literature on similar estimations in applied economics.   
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Inconsistencies in Connected Nations data 

2.6 Connected Nations data (published by Ofcom) has been used to analyse changes in 
availability and performance of local area broadband over time.  This is the most 
comprehensive dataset available for broadband infrastructure and performance in local 
areas, and the only one which is freely available.  However it does have certain limitations 
which are explained here.   

2.7 Connected Nations collects information from the following sources: 

• Availability: data on coverage of fixed broadband services is collected from a list 
of fixed network suppliers (61 in 2022 but fewer in earlier years).  Each operator 
provides information on the technology available for individual addresses, together 
with predictions of download and upload speeds.  This is combined with Ordnance 
Survey AddressBase data to estimate the proportion of premises that can access 
broadband at different speed levels if they choose to do so (SFBB, UFBB, gigabit).   

• Performance: data is collected from the same list of suppliers (and the retail 
providers that they provide services to) on the maximum measured speed on each 
active line. This is therefore based on the speeds that households or businesses 
actually access.   

2.8 According to BDUK’s monitoring data, 374 different suppliers have used vouchers but 
only 33 of these appear on Connected Nations’ list of suppliers in 2022.  This is because 
Ofcom only collects data from suppliers large enough to engage with a regulatory process 
without it becoming disproportionately burdensome.  The list of suppliers does include all 
of the largest users of vouchers; 64% of the connected vouchers in BDUK’s database 
were issued to suppliers who report to Connected Nations.  Nevertheless, this still leaves 
over a third of vouchers where we would not expect to see any resulting change in 
availability or performance reflected in Connected Nations data.   

2.9 This means Connected Nations understates both the number of premises which can 
access different speed thresholds and average download speeds in areas where the 
supplier does not provide data.  This can be observed by comparing the change in 
availability of UFBB in output areas where the voucher subsidy went to a supplier who 
reports to Connected Nations with those where the supplier does not (see Figure 2.1).    
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Figure 2.1 Number of premises with access to UFBB in output areas that have 
been supported by BDUK vouchers 

 

Source Belmana using BDUK and Connected Nations 

2.10 It is important to note that this issue will affect control areas as well as treated areas, and 
there is no way of assessing which is more affected.  We do not have complete 
information on the areas served by suppliers who do not report to Connected Nations; 
only the areas where vouchers have been used.  It is therefore possible that control areas 
include many premises that can access UFBB or gigabit-capable broadband which is not 
captured by Connected Nations.   

2.11 This means the treatment group in the counterfactual modelling cannot be restricted to 
only OAs that received a voucher via a supplier who reports to Connected Nations (for 
instance by focusing only on areas where Openreach have used vouchers).  This would 
risk overstating the additional effects of vouchers as we have no way of applying a similar 
restriction to control areas.  The modelling therefore includes all vouchers regardless of 
whether the supplier reports to Connected Nations, but this comes with the caveat that 
this underreports gross change in local area broadband performance and availability, and 
may under or over-report net-additional effects. 

2.12 Other limitations of Connected Nations relate to the consistency of the data over time. 
Although Ofcom aims to ensure that each report and dataset is as accurate as possible at 
a point in time, the nature of the way in which data is collected makes it very difficult to 
ensure consistency over time.  This is in part due to the fact that the suppliers who report 
to Connected Nations changes each year.  For example, the list of suppliers who 
provided data to Connected Nations 2022 includes 14 suppliers who did not provide data 
to Connected Nations 2021 and omits four suppliers who did.  There may also be errors 
or missing data in the detailed local data provided by these suppliers at different points in 
time which are difficult for Ofcom to detect. In other cases, there may have been a delay 
reporting when an area received coverage.  These data issues may not be important if 
undertaking longitudinal analysis for large areas with thousands of properties.  However 
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they become a much greater issue when carrying out longitudinal analysis for small areas 
such as OAs.   

2.13 There is evidence that inconsistencies are present in the Connected Nations data for a 
large number of the output areas where vouchers have been used.  Table 2.1 shows the 
percentage of OAs supported with a voucher in 2020 and 2021 that experienced a 
change in the number of premises that can access UFBB and gigabit-capable broadband 
in the year after support, and whether this increased or decreased.  It also shows the 
proportion experiencing a change in average download speeds.  

2.14 The results show that a substantial proportion of treated OAs experienced either no 
change or a decrease in the number of premises that can access UFBB and gigabit-
capable broadband, according to Connected Nations.   For vouchers connected in 2020 
less than half (47%) of treated OAs show an increase in the number of premises able to 
access UFBB. This applies to OAs where the supplier reports  to Connected Nations as 
well as those where they do not.   In some cases, the proportion of treated OAs showing 
an increase in coverage is actually lower for those were the supplier reports to Connected 
Nations (see gigabit coverage for vouchers connected in 2021).   

2.15 Given the fixed nature of broadband services, it is unlikely that local areas would 
experience a decrease in the number of premises that can access UFBB or gigabit-
capable broadband. This suggests that inconsistencies in different versions of Connected 
Nations are the most likely explanation. There is some evidence that this 
disproportionately affects areas supported by vouchers.  For example, only 9% of all 
output areas in Great Britain experienced a fall in the number of premises that can access 
UFBB between 2020 and 2021 according to Connected Nations, compared to 16% of 
treated OAs.  The equivalent figures for 2021-22 are 5% and 9%.   

2.16 This offers further evidence that Connected Nations only captures a proportion of the 
effects of vouchers, and that the data on coverage of UFBB and gigabit-capable 
broadband is subject to inconsistencies which are likely to distort the results of the 
modelling.   

2.17 In contrast, the proportion of treated OAs that experienced a decrease or no change in 
average download speeds is much lower. Over 95% of areas experienced an increase in 
the year after support in both 2020 and 2021.    In both years this was broadly consistent 
with the national average.  

2.18 The data on average download speeds is also likely to be subject to a degree of reporting 
error and inconsistencies between different versions of Connected Nations, but since this 
is based on the average of measured speed tests for all properties in an OA, this is less 
prone to large fluctuations than the estimate of the number of premises able to access 
minimum speeds.  This means it is a more stable indicator, and the modelling results are 
less likely to be distorted by areas experiencing a fall in average download speeds.  

2.19 For these reasons, we have greater confidence in the reliability and consistency of data 
on download speeds than coverage, and believe this should be the primary focus when 
measuring the additional effects of vouchers.  The chapter still presents analysis of the 
effects of vouchers on availability of broadband at different speed levels, but this is 
subject to the caveats above.    
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Table 2.1 Percentage of output areas that experienced a change in local area availability or performance in the year after support 
  Vouchers connected in 2020 Vouchers connected in 2021 
Indicator Change in Connected 

Nations 
Areas where 
supplier does 
not report to 
CN 

Areas were 
supplier 
reports to CN 

Total (all 
areas) 

Areas where 
supplier does 
not report to 
CN 

Areas were 
supplier 
reports to CN 

Total (all 
areas) 

Number of premises 
with access to UFBB 

Decrease 21% 20% 20% 6% 13% 11% 
No change 37% 29% 32% 41% 31% 33% 
Increase 43% 51% 48% 54% 57% 56% 

Number of premises 
with access to gigabit-
capable broadband 

Decrease 10% 12% 11% 3% 12% 10% 
No change 43% 30% 35% 32% 30% 30% 
Increase 47% 58% 54% 65% 58% 60% 

Average download 
speed 

Decrease 4% 5% 5% 5% 2% 3% 
No change 0% 0% 0% 0% 0% 0% 
Increase 96% 95% 95% 95% 98% 97% 

Source: Hatch analysis of Connected Nations 
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Virgin Media network upgrades 

2.20 Between September 2020 and January 2022, Virgin Media made a technological upgrade 
which meant all premises on its network (15.5 million premises) were able to access 
gigabit-capable broadband.   This made a substantial contribution to the large increase in 
the proportion of premises that can access gigabit-capable broadband over this period, 
from 25% in September 2020 to 65% in January 2022.   

Figure 2.2 Percentage of premises in England that can access gigabit capable 
broadband 

 

Source Connected Nations 

Note: Connected Nations does not publish data on the proportion of premises with 
access to gigabit capable broadband prior to 2019    

2.21 At a local level, this network-wide upgrade (unrelated to vouchers or any expansion in 
Virgin Media’s network) resulted in a substantial increase in the proportion of homes that 
were able to access gigabit-capable broadband, in some cases increasing from zero to 
100%.  This large increase in coverage makes it difficult for the modelling to detect 
additional effects of vouchers in any output areas where Virgin Media has a presence.  
Furthermore, if areas supported by vouchers were more or less likely to include premises 
supplied by Virgin Media, that would bias the results of the modelling and under or over-
estimate the effects of vouchers.   

2.22 To control for this, the evaluation has used the SamKnows database to identify all Virgin 
Media supplied exchanges. We have then identified all of the output areas served by 
these exchanges and removed these from the models (for both treated and control 
areas).  This has only been done for the analysis of changes in the availability of gigabit 
capable broadband. The network upgrades do not affect any of the other outcome 
variables including availability of UFBB and average download speeds.  
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Numbers of vouchers in treated areas 

2.23 Table 2.2 shows the number of OAs which received a voucher for the first time in 2019, 
2020 and 2021 and the number of vouchers each area received.  It shows there was 
considerable variation in the level of voucher support in treated OAs, and that this has 
changed over time.  In 2019 and 2020 around 70% of output areas received only one 
voucher while only 5% received more than ten.  In 2021 only a third of treated OAs 
received one voucher, and 20% received more than ten.  On average there were 2.8 
vouchers per treated OA in 2019 and 2020 and 7.5 in 2021, meaning the number of 
vouchers per OA was nearly three times higher (2.7) in 2021.  This is due to most 
vouchers in 2021 being delivered through projects which enabled suppliers to aggregate 
multiple points of demand in a specific area and therefore connect a larger number of 
premises, including premises which did not receive a voucher.  

2.24 This means the level of subsidy provided to broadband suppliers was much higher in 
some treated OAs than others, and we might therefore expect impacts on local area 
broadband performance and availability to be greater in those areas that received a 
higher level of support.   

2.25 The treatment/control group approach described above is unable to measure the effect of 
increasing the level of voucher support because it uses a binary treatment variable; OAs 
are either treated (if they have received at least one voucher) or untreated (if they have 
received zero vouchers).  We have therefore supplemented the counterfactual modelling 
with analysis of gross change in broadband speeds and coverage of different 
technologies, comparing the change in outcomes for areas that have received different 
levels of support.   

Table 2.2 Number of treated OAs by number of vouchers 
Number of vouchers in OA  2019 2020 2021 
1 69% 72% 33% 
2-5 22% 18% 31% 
6-10 4% 4% 16% 
11-15 2% 2% 6% 
16-20 1% 1% 5% 
Over 20 2% 2% 9% 
Total vouchers 8,654 9,698 10,129 
Total treated OAs 3,143 3,435 1,356 
Average vouchers per OA 2.8 2.8 7.5 

Source: Hatch analysis of BDUK vouchers data 

Effects of vouchers on local area broadband performance 

Headline results 

2.26 Table 2.3 shows the gross change in average download speed in areas treated with 
vouchers in the year after support, and how much of this is due to the additional effects of 



BDUK Vouchers Evaluation: Impacts and Value for Money Assessment 

  
  17  

 

vouchers. That is, the change which is over and above the change experienced in control 
areas.   

2.27 All nine models found that the change in average download speeds was significantly 
higher in treated areas than control areas in each year of support (based on a 1% 
significance level).  However the additional speed change was greatest (by a large 
margin) for areas treated in 2021; the median additional effect from the nine models was 
+27.9 Mbps for areas supported in 2021, compared to +3.28 Mbps in 2019 and +3.85 
Mbps in 2020. The ‘additional change range’ column shows effects were significantly 
higher for areas supported in 2021 than the other years in all nine models (ranging from 
+25.8 Mbps to +30.97 Mbps).    

2.28 This suggests the additional effects of vouchers on broadband speeds were between 
seven and eight times higher for areas supported in 2021 than those supported in earlier 
years.  This is much higher than the difference in the number of vouchers per OA (2.7).  
At first glance, this suggests that the higher intensity of support in 2021 has led to a 
disproportionately large improvement in local area broadband performance.    

2.29 It should be noted, however, that the proportion of the gross speed change which is due 
to vouchers (shown in the ‘median additionality estimate’ column) was only between 2.6 
and 2.7 times higher in areas supported in 2021 than areas supported in 2019/2020.  
This is due to the fact that control areas also experienced a much larger increase in 
average download speeds between 2021 and 2022 than in earlier years (reflecting higher 
take-up of faster speeds by businesses and households).  Therefore the results suggest 
that, once we control for growing demand for higher average download speeds, the 
additional effects of vouchers are broadly in line with the intensity of support that has 
been provided in different years.     

2.30 It is also worth noting that these results are much higher than if the analysis is undertaken 
for LSOAs (which was the approach in the 2022 report).  These also show statistically 
significant additional effects, but the additional change is lower than 1.5 Mbps in all 
models and treatment years.  This shows that, by focusing the analysis on smaller areas 
it is able to more accurately pick up the effect of voucher use, while the larger number of 
premises in LSOAs means the effects of vouchers are more diluted and therefore more 
difficult to detect.   

Table 2.3 Additional change in output area average download speeds in year after 
support (Mbps)  
Treatment 
year 

Gross change 
in treated 
areas 

Models 
significant 

Median 
additional 
change 

Additional 
change range 

Median 
additionality 
estimate 

2019 14.78 9 of 9 3.28*** 1.94 to 4.57 22.2% 
2020 18.06 9 of 9 3.85*** 3.04 to 4.35 21.3% 
2021 

48.24 9 of 9 27.89*** 
25.88 to 
30.97 57.8% 

Source: Belmana 
Note: Results for the three models considering three different samples. Significance 
levels are 1% (***), 5% (**) and 10% (*). 
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2.31 We have also conducted analysis of the change in average download speeds over two 
years from the point of support.  This is only possible for vouchers connected in 2019 and 
2020 because output area level data on broadband performance is not yet available for 
2023.  

2.32 Table 2.4 shows that all nine models find that areas with vouchers continue to maintain a 
statistically significant effect on average download speeds, and this applies in both years 
of support (2019 and 2020).  The scale of the additional effect also increases in terms of 
Mbps, although again this is also due to take-up of faster speeds by households and 
businesses over time.      

Table 2.4 Additional change in average download speeds two years after support 
(Mbps) 
Treatment 
year 

Gross change 
in treated 
areas 

Models 
significant 

Median 
additional 
change 

Additional 
change range 

Median 
additionality 
estimate 

2019 31.21 9 of 9 4.04*** 3.07 to 6.85 12.9% 
2020 44.31 9 of 9 7.41*** 6.32 to 9.36 16.7% 

Source: Belmana 
Note: Results for the three models considering three different samples. Significance 
levels are 1% (***), 5% (**) and 10% (*). 

Numbers of vouchers and effects on average download speeds 
in local areas 

2.33 Figure 2.3 shows there is a clear relationship between the number of vouchers that an 
area has received and the gross change in average download speeds in local areas in 
the year after support.   This is true for each year of support.  It also shows that areas that 
received a similar number of vouchers in 2019 experienced a lower increase in average 
download speeds than areas supported in 2020 and a much lower increase than areas 
supported in 2021.  Again, this provides further evidence of the growing take-up of faster 
broadband speeds over time.   



BDUK Vouchers Evaluation: Impacts and Value for Money Assessment 

  
  19  

 

Figure 2.3 Gross change in output area average download speeds in year after 
support by number of vouchers  

 

Source Hatch analysis of Connected Nations 

2.34 Figure 2.4 shows the gross change in average download speeds for areas treated in 
2021 but this time using consistent intervals for the number of vouchers used in areas8.  It 
shows there is a broadly linear relationship between the intensity of support and gross 
change in average download speeds (although we would caveat that this analysis is 
based on small sample sizes in some cases).   

2.35 This means there is no evidence to suggest there is an optimum number of vouchers in 
an area (a point at which the marginal effects of additional vouchers start to diminish).  
This may occur above 45 vouchers per OA, but the sample sizes become too small for us 
to be able to assess this.   

 
8 This analysis does not include output areas that have received more than 45 vouchers in 2021 

as the sample sizes become too low (fewer than ten OAs).   
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Figure 2.4 Gross change in average download speed for output areas supported in 
2021 by number of vouchers (2021-22) 

 

Source Hatch analysis of Connected Nations 

* data on average download speeds was weighted by the number of premises to control 
for the large range of sizes in OAs  

Differences by scheme and voucher type 

Scheme 

2.36 Table 2.5 shows the additional effects of vouchers on average download speeds, but 
distinguishes between areas that received vouchers through the RGC and GBVS 
schemes.  This table focuses specifically on vouchers connected in 20209 and measures 
the change in speeds over one year (2020 to 2021).    

2.37 This shows that vouchers had a far greater additional effect on average download speeds 
in RGC areas.  All of the models tested found that the change in average download 
speeds was higher in areas that received vouchers through the RGC scheme than control 
areas, ranging from 9.75 to 11.87 Mbps.  In each case the difference was statistically 
significant at the 1% level meaning we have a high level of confidence that vouchers 
have had an additional effect.   

2.38 In contrast, the change in average download speeds in areas that received vouchers 
through the GBVS scheme was not significantly different than control areas in all but one 

 
9 We have not done the analysis for 2019 as the RGC scheme launched towards the end of that 

year and the number of areas supported through the RGC scheme was very low.   
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of the models (ranging from -1.15 to 1.3 Mbps).  This means the change in average 
download speeds is likely to have occurred in the absence of the GBVS voucher scheme.    

Table 2.5 Impact of vouchers connected in 2020 on change in output area average 
download speed by scheme (2020 to 21) 
Scheme Mean effect 

(Mbps) 
Range of effect 
(Mbps) 

Models significant 

RGC 10.80*** 9.75 to 11.87 6 of 6 
GBVS 0.12 -1.15 to 1.3 1 of 6 

Source: Belmana. Note: Significance levels are 1% (***), 5% (**) and 10% (*). 

2.39 Table 2.6 repeats the analysis for vouchers connected in 2021.  Again, RGC areas 
experienced a much greater additional effect on average download speeds than GBVS 
areas.  This increase in speeds was between 30.21 and 36.81 Mbps higher than control 
areas in areas supported through the RGC scheme, and between 4.53 and 10.55 Mbps 
higher in GBVS areas.  In this treatment year, all models found that vouchers had a 
statistically significant positive effect on average download speeds.   

Table 2.6 Impact of vouchers connected in 2021 on change in output area average 
download speed by scheme (2021 to 22) 
Scheme Mean effect 

(Mbps) 
Range of effect 
(Mbps) 

Models significant 

RGC 33.73*** 30.21 to 36.81 6 of 6 
GBVS 7.55*** 4.53 to 10.55 6 of 6 

Source: Belmana. Note: Significance levels are 1% (***), 5% (**) and 10% (*). 

2.40 The greater magnitude of effects in RGC areas could be explained by the fact these 
areas have received a higher level of support.  This can be assessed by comparing the 
net additional  speed change per voucher per 100 premises in RGC and GBVS areas.  It 
is necessary to weight by the number of premises as an increase in average download 
speeds is of greater value if a larger number of premises have benefitted.   

2.41 Table 2.7 shows how this has been calculated for the two schemes in areas where 
vouchers were connected in 2020 and 2021.  It shows that the net additional change per 
voucher per 100 premises in 2020 was 0.13 Mbps for GBVS areas and 1.99 Mbps in 
RGC areas.  This means that, on average, each RGC voucher led to a larger increase in 
download speeds than GBVS areas once we control for the number of premises in 
treated areas.  This is also true for vouchers connected in 2021; each RGC voucher led 
to a net-additional increase of 5.4 Mbps per 100 premises compared to 3.6 Mbps per 100 
premises in GBVS areas.   

Table 2.7 Net additional change per voucher per 100 premises for RGC and GBVS 
scheme  
Treatment 
year 

Indicator  RGC 
areas 

GBVS areas 

2020 Net additional change (Mbps) - a 10.80 0.12 
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Number of premises in treated areas 35,879 656,315 
  Number of vouchers 1,946 5,861 
  Premises per voucher - b 18.4 112.0 
Net additional change per voucher per 
100 premises (Mbps) – (a x b)/100 1.99 0.13 

2021 Net additional change (Mbps) - a 33.73 7.55 
Number of premises in treated areas 120,762 51,515 
Number of vouchers 8,219 1,085 
Premises per voucher - b 14.7 47.5 
Net additional change per voucher per 
100 premises (Mbps) – (a x b)/100 5.41 3.61 

Source: Hatch analysis 

Voucher type 

2.42 Analysis of impacts by voucher type shows that areas receiving project vouchers 
experienced a much larger additional increase in average download speeds than areas 
that received standard vouchers in each of the treatment years.  In one of the treatment 
years (2020), all of the models found that the change in average download speeds was 
actually lower in areas that received standard vouchers than in control areas, and in 2021 
only one of the models found a statistically significant difference.  There is therefore good 
evidence that project vouchers have been more effective at increasing speeds than 
standard vouchers.  This is likely to reflect the way in which project vouchers were 
intended to work, by aggregating demand from businesses and households in an area 
and providing access to a larger number of premises than just the voucher recipients.  

Table 2.8 Impact of vouchers on change in output area average download speed 
by voucher type  
Treatment 
year 

Scheme Mean effect 
(Mbps) 

Range of effect 
(Mbps) 

Models 
significant 

2019 Project 6.41*** 4.92 to 8.37 6 of 6 
Standard 2.38*** 1.46 to 3.04 6 of 6 

2020 Project 8.56*** 7.63 to 9.61 6 of 6 
Standard -1.38 -2.78 to -0.11 3 of 6 

2021 Project 29.58*** 26.57 to 31.93 6 of 6 
Standard 3.00 0.28 to 6.09 1 of 6 

Source: Belmana. Note: Significance levels are 1% (***), 5% (**) and 10% (*). 

2.43 Table 2.9 calculates the additional change per voucher per 100 premises for project and 
standard vouchers.  This shows that, on average, standard vouchers delivered a greater 
speed change per 100 premises than project vouchers in 2019 (3.3 vs 1.1 Mbps).  
However, the reverse was true for vouchers connected in 2020 and 2021; each project 
voucher delivered an average speed change of 2.1 Mbps for every 100 premises in 2020 
and 5.6 Mbps for every 100 premises in 2021.  In both cases this was significantly higher 
than standard vouchers.   
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2.44 It should be noted that project vouchers connected in 2019 were delivered mostly through 
the GBVS scheme, which had fewer restrictions on eligibility and were therefore used in 
more commercial areas.  This could explain why we get different results for vouchers 
connected in 2019 compared to later years.    

Table 2.9 Comparison of net-additional change and intensity of support in areas 
receiving project and standard vouchers 
Treatment 
year 

Indicator Areas 
receiving 
project 
vouchers 

Areas 
receiving 
standard 
vouchers 

2019 Net additional change (Mbps) - a 6.4 2.4 
Number of premises in treated areas 65,126 491,908 
Number of vouchers 3,936 3,496 
Premises per voucher - b 16.5 140.7 
Net additional speed change per 
voucher per 100 premises (a x b)/100 1.06 3.37 

2020 Net additional change (Mbps) – a 8.6 -1.4 
Number of premises in treated areas 132,115 542,485 
Number of vouchers 5,321 2,486 
Premises per voucher – b 24.8 218.2 
Net additional speed change per 
voucher per 100 premises (a x b)/100 2.13 -3.05 

2021 Net additional change (Mbps) - a 29.6 3.0 
Number of premises in treated areas 157,782 38,877 
Number of vouchers 8,262 1,042 
Premises per voucher - b 19.1 37.3 
Net additional speed change per 
voucher per 100 premises (a x b)/100 5.65 1.12 

Source: Hatch analysis 

Spatial effects 

2.45 As well as benefiting the OA in which they are issued, vouchers may also have positive 
spill-over effects on average download speeds in neighbouring areas.  This is because: 

• project areas may be split across multiple output areas, with the premises 
connected via a voucher being located in a different OA to those which did not 
receive a voucher  

• vouchers enable broadband suppliers to extend the fibre network, which in turn 
reduces the cost of connecting nearby areas.   

2.46 This was investigated by comparing average download speeds in treated areas with 
untreated OAs which are in close proximity.  The analysis is shown in Table 2.10.  For 
areas receiving vouchers in 2019, all areas within 5km of treated OAs experienced a 
statistically significant increase in average download speeds relative to control areas, 
although this tended to be lower for areas that were further away.  For areas connected in 
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2020, the analysis found limited evidence of average download speeds increasing at a 
faster rate than control areas within 600m of treated OAs, but much stronger evidence of 
additional effects for areas between 800m and 5km.   

2.47 This offers some possible evidence of spill-over effects for areas in close proximity to 
those which received vouchers.  However, it is also possible that this was not an effect of 
vouchers, but a reflection of the fact that some suppliers used vouchers in areas where 
they were already expanding their network, in which case we would expect to see 
increases in speed in nearby OAs (i.e. where they have built out from).  Vouchers may 
have allowed them to go further than they otherwise would, but the increase in average 
download speeds would have occurred anyway and therefore could not be attributed to 
vouchers.   

2.48 It is very difficult to assess which of these factors explains the results of the spatial 
analysis with the data available. Further research would be needed to investigate whether 
this was due to spillover effects or the results of the expansion of networks which would 
have happened anyway.  This will be investigated in the follow-up evaluation.    

Table 2.10 Change in average download speeds of varying distance from treated 
OAs 
   2019 2020  
Distance Treated Control Difference Treated Control Difference 
0-200m 14.78 10.58 4.20*** 19.49 18.87 0.62 
Less than 400m 15.37 10.8 4.56*** 19.74 17.28 2.46* 
Less than 600m 14.75 11.41 3.34*** 21.28 19.81 1.48 
Less than 800m 14.78 11.83 2.95*** 21.17 18.08 3.09** 
Within I km 15.45 11.97 3.48*** 18.05 13.56 4.50*** 
Within 2km 14.78 12.36 2.42*** 18.1 13.6 4.50*** 
Within 3km 14.7 11.95 2.76*** 18.1 13.67 4.43*** 
Within 4km 15.33 12.05 3.28*** 18.1 14.16 3.94*** 
Within 5km 14.58 12.64 1.93*** 18.06 14.37 3.69*** 

Source: Belmana. Note: Results are shown for Model I only. Significance levels are 1% 
(***), 5% (**) and 10% (*) 

Effects of vouchers on availability  
2.49 The analysis of availability measures the effects of vouchers on the proportion of 

premises able to access superfast broadband (SFBB; min speed of 30 Mbps), ultrafast 
broadband (UFBB; min speed of 100 Mbps) and gigabit capable broadband (1 Gb or 
1,000 Mbps). 

Superfast Broadband 

2.50 OAs that received vouchers experienced a significantly larger increase in the number of 
premises that can access SFBB than control areas, indicating that vouchers have had an 
additional effect.  This ranged from a median of 4.1 premises where the voucher was 
connected in 2021 to 7.6 premises in areas with vouchers connected in 2019.  This 
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demonstrates that vouchers have improved connectivity for premises with the slowest 
speeds.   

2.51 These results are skewed by inconsistencies in Connected Nations data which shows 
around a third of treated OAs experienced either a fall or no change in the number of 
premises  that can access SFBB.  Therefore the gross change is likely to be significantly 
higher than this analysis implies.   

Table 2.11 Additional change in number of premises that can access SFBB in 
treated output areas after one year 
Treatment year Gross 

Change 
Models 
significant 

Median 
Additional 
Change 

Additional 
Change 
Range 

2019 86 9 of 9 7.73*** 4.59 to 10.09 
2020 72 8 of 9 5.51*** 4.49 to 7.05 
2021 73 9 of 9 4.17*** 2.26  to 6.20 

Source: Belmana. Note: Significance levels are 1% (***), 5% (**) and 10% (*). 

Ultrafast Broadband 

2.52 Table 2.12 shows the gross change in availability of UFBB in treated areas and how 
much of this is due to the additional effects of vouchers.  The table shows mixed results.  
The only year in which we identify a statistically significant positive effect from vouchers 
(a larger increase than in control areas) is in 2020. All nine models show an additional 
effect, ranging from 0.9 to 2.4 percentage points and a median effect of 2.1 percentage 
points.   

2.53 For 2019, only one model finds a statistically significant effect and, in 2021, six models 
find a significant effect.  In both cases, the models show a negative effect meaning the 
increase in availability of UFBB was lower in treated areas than control areas.  This 
therefore provides very inconclusive evidence about the additional effects of vouchers on 
availability of UFBB.   

Table 2.12 Additional change in availability of UFBB in treated OAs after one year  
Treatment 
year 

Gross 
change 
(percentage 
points) 

Models 
significant 

Median 
additional 
change 

Additional 
change range 

2019 5.11 1 of 9 -0.30 -1.62 to 0.55 
2020 6.95 9 of 9 2.12*** 0.87 to 2.42 
2021 7.11 6 of 9 -1.39* -2.74 to 0.13 

Source: Belmana. Note: Significance levels are 1% (***), 5% (**) and 10% (*). 

2.54 As noted above, we do not believe that these results are an accurate reflection of the 
effects of vouchers.  This is due to inconsistencies in Connected Nations data which 
result in an underestimate of gross change in treated areas (see paragraphs 2.12 to 
2.19).   
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2.55 To illustrate this, Table 2.12 shows the gross change in availability of UFBB for areas 
supported in 2021 was 7.1 percentage points.  Figure 2.5 below shows that this average 
gross change figure is skewed by the large number of treated OAs where Connected 
Nations shows either no change or a fall in the proportion of premises that can access 
UFBB.  This applies in areas where the supplier reports to Connected Nations as well as 
those where they do not.  If we excluded these OAs from the analysis, this would 
increase the gross change for areas supported in 2021 to 17 percentage points.     

2.56 The control areas also include output areas where Connected Nations shows either a fall 
or no change in availability of UFBB. Where there is no change we have no way of 
determining whether this is accurate or due to inconsistencies in the data.  If treated 
areas are less affected by inconsistencies in Connected Nations data, that would bias the 
results of the modelling and under-estimate the additional effects of vouchers.   

Figure 2.5 Distribution of OAs treated in 2021 by change in availability of UFBB in 
year after support 

 

Source Hatch analysis of Connected Nations  

Numbers of vouchers and effects on availability of ultrafast broadband 

2.57 Figure 2.6 shows some evidence of a relationship between the number of vouchers an 
area has received and the gross change in availability of UFBB.  However this is only 
evident for areas that received support in 2020, and even in these areas the relationship 
is not as strong and consistent as it is for change in download speeds (for example, see 
the low increase in availability for areas that received over 20 vouchers).  Again, this can 
be explained by inconsistencies in the Connected Nations data which skews the average 
gross change figure.   
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Figure 2.6 Gross change in output area availability of UFBB in year after support 
by number of vouchers 

 

Source Hatch analysis of Connected Nations 

Differences by scheme and voucher type  

2.58 The results have been analysed by voucher scheme in Table 2.13.  For vouchers 
connected in 2020, all models found that the change in availability due to vouchers was 
significantly higher in GBVS areas than RGC areas (12.41 percentage points compared 
to 0.05).  For vouchers connected in 2021, the change in availability was higher in control 
areas than both RGC and GBVS areas, resulting in a negative effect in all models.   

2.59 These results are inconsistent with the analysis of average download speeds which 
showed a far greater increase in RGC areas.  Again, it suggests the results have been 
skewed by inconsistencies in the Connected Nations data which have disproportionately 
affected RGC areas.   

Table 2.13 Impact of vouchers on output area availability of UFBB in year after 
support by voucher scheme 
Treatment 
year 

Scheme Mean effect 
(Mbps) 

Range of effect 
(Mbps) 

Models 
significant 

2020 RGC 0.05 -0.38 to 0.38 0 of 6 
GBVS 12.41*** 10.3 to 14.25 6 of 6 

2021 RGC -2.53** -5.12 to -0.37 4 of 6 
GBVS -3.20*** -6.68 to -0.45 4 of 6 

Source: Belmana. Note: Significance levels are 1% (***), 5% (**) and 10% (*). 

2.60 The results by voucher type show that areas receiving project vouchers experienced a 
much larger increase in availability of UFBB than those receiving standard vouchers in 
2020, but a smaller increase for 2019.  For vouchers connected in 2021, both groups of 
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areas experienced a lower increase in availability than control areas, resulting in a 
negative effect in most models.   

2.61 These results are also skewed by inconsistencies in Connected Nations data, which 
makes it very difficult to draw conclusions about the effects of vouchers on availability of 
UFBB.   

Table 2.14 Impact of vouchers on output area availability of UFBB by voucher type 
– change after two years in areas supported in 2019 and 2020 
Treatment 
year 

Voucher type Mean effect 
(Mbps) 

Range of effect 
(Mbps) 

Models 
significant 

2019 Project -0.26 -0.91 to 0.0 1 of 6 
Standard 0.66** 0.01 to 1.77 3 of 6 

2020 Project 6.95*** 5.31 to 8.34 6 of 6 
Standard -0.44 -1.01 to -0.05 1 of 6 

2021 Project -3.18*** -6.42 to -0.58 5 of 6 
Standard -1.82 -4.49 to 0.41 2 of 6 

Source: Belmana. Note: Significance levels are 1% (***), 5% (**) and 10% (*). 

Gigabit-capable broadband 

2.62 The August 2022 report found no evidence that vouchers had a significant additional 
effect on the availability of gigabit-capable broadband in supported areas.  Since then we 
have undertaken further analysis which suggests this was partly influenced by Virgin 
Media’s network upgrade, which meant many areas experienced a large increase in 
availability of gigabit-capable broadband which was unrelated to vouchers or any 
expansion of the network.  We have therefore removed output areas which are served by 
Virgin Media from both the treatment and control groups (see paragraphs 2.20 to 2.22).   

2.63 Table 2.15 shows that the updated analysis does identify some statistically significant 
additional effects on availability of gigabit-capable broadband, but only in areas supported 
in 2020.  All nine models found a significant positive effect, ranging from 3.6 to 6.0 
percentage points with a median effect of 4.5 pp.  For areas supported in 2021, all 
models found a negative effect.  That is, the change in availability of gigabit-capable 
broadband between 2021 and 2022 was lower in treated areas than control areas.   

Table 2.15 Additional change in output area availability of gigabit-capable 
broadband in year after support 
Treatment 
year 

Gross change 
(percentage 
points) 

Models 
significant 

Median 
additional 
change 

Additional change 
range 

2019 7.83 1 of 9 0.78 -0.51 to 1.44 
2020 13.79 9 of 9 4.50*** 3.58 to 5.96 
2021 8.43 4 of 9 -1.56 -3.39 to -0.14 

Source: Belmana. Note: Significance levels are 1% (***), 5% (**) and 10% (*). 
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2.64 Again, we would caveat that this data is subject to the same inconsistencies in Connected 
Nations data which distorts the results of the modelling.  Figure 2.7 shows a very high 
proportion of OAs which received a voucher in 2021 show no change in availability of 
gigabit-capable broadband, according to Connected Nations.  This is in direct conflict with 
voucher scheme data that shows that at least one premise in the OA received a gigabit 
capable connection.  

Figure 2.7 Distribution of OAs treated in 2021 by change in output area availability 
of gigabit-capable broadband in year after support 

 

Source Hatch analysis of Connected Nations 

Differences by voucher scheme and type 

2.65 For vouchers connected in 2020, all models found that the change in availability of gigabit 
capable broadband in RGC areas was not significantly different to control areas, 
indicating no effect. In contrast, areas that received vouchers through the GBVS scheme 
experienced a larger increase than control areas (ranging from 10.85 to 15.44 percentage 
points) with all models finding a significant effect.  

2.66 For vouchers connected in 2021, the change in availability was higher in control areas 
than areas that received vouchers through either of the schemes, resulting in a negative 
effect in all models.  The same caveats as above apply to these results.   

Table 2.16 Impact of vouchers on output area availability of gigabit-capable 
broadband by voucher scheme – change after one year 
Treatment 
year 

Scheme Mean effect 
(Mbps) 

Range of effect 
(Mbps) 

Models 
significant 

2020 RGC 0.82 0.01 to 1.48 0 of 6 
GBVS 13.13*** 10.85 to 15.44 6 of 6 

2021 RGC -2.02 -5.49 to -0.67 1 of 6 
GBVS -3.04 -7.13 to -1.44 5 of 6 
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Source: Belmana. Note: Significance levels are 1% (***), 5% (**) and 10% (*). 

2.67 The results by voucher type show that areas receiving project vouchers experienced a 
larger increase in availability of gigabit-capable broadband than those receiving standard 
vouchers in 2019 and 2020.  For vouchers connected in 2021, the increase in availability 
was higher in control areas than areas that received either of the types of voucher, 
resulting in a negative effect. The same caveats as above apply to these results.   

Table 2.17 Impact of vouchers on output area availability of gigabit-capable 
broadband by voucher type – change after one year 
Treatment 
year 

Voucher type Mean effect 
(Mbps) 

Range of effect 
(Mbps) 

Models 
significant 

2019 Project 3.34*** 1.95 to 4.36 5 of 6 
Standard 0.65 0.04 to 1.42 0 of 6 

2020 Project 12.17*** 10.38 to 13.99 6 of 6 
Standard -1.17 -1.68 to -0.51 0 of 6 

2021 Project -2.71** -6.72 to -1.13 2 of 6 
Standard -3.65 -6.84 to -2.05 1 of 6 

Source: Belmana. Note: Significance levels are 1% (***), 5% (**) and 10% (*). 

Conclusions 
2.68 The counterfactual analysis of the effects of vouchers on broadband performance and 

availability has been hampered by inconsistencies in, and between each year of, 
Connected Nations data.  This makes it very difficult to compare change in coverage of 
UFBB and gigabit-capable broadband in treated and control areas on a consistent basis.   

2.69 The main focus has therefore been on vouchers’ effects on broadband performance, as 
measured by the change in average download speeds.  The modelling shows a positive 
picture about the additional impacts of vouchers.  All of the models found that treated 
areas experienced additional speed improvements in the year after treatment which can 
be attributed to vouchers.  These additional effects were between 3 and 4 Mbps in areas 
that received vouchers in 2019 and 2020, and between 25 and 30 Mbps for areas treated 
in 2021.  The much larger effect in 2021 can be explained by the greater intensity of 
support, with more vouchers connected per treated OA, but also the growth in take-up of 
faster broadband speeds which occurred in treated and control areas between 2021 and 
2022, and is unrelated to vouchers.   

2.70 Overall we have found a broadly linear relationship between the number of vouchers an 
area has received and the change in average download speeds. We have therefore 
found no evidence of an optimum number of vouchers in an area (a point at which the 
marginal effects of additional vouchers start to diminish). 

2.71 This updated analysis has also found much clearer evidence that the RGC scheme and 
project vouchers have had a greater additional effect on average download speeds in 
local areas than the GBVS scheme or standard vouchers.  A large reason for this is that 
these areas have tended to receive more vouchers on average.  However, even when we 
control for this and the number of premises in treated areas, the results still show that 
RGC and project vouchers have had a greater effect on local area average download 
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speeds than GBVS and standard vouchers.  The only exception is for vouchers 
connected in 2019 where each standard voucher, on average, resulted in a higher 
increase in average download speeds than project vouchers.   This could be explained by 
the fact that most project vouchers in 2019 were delivered through the GBVS scheme, 
and standard vouchers were for business use only in that year. GBVS areas also tended 
to be used in more urban and commercial areas which were likely to have higher starting 
average download speeds than the more rural areas where most RGC vouchers were 
used.   
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3. Business and Economic Impacts 

Summary of key findings 

• This section analyses the economic impacts of vouchers to date.  It is still too early 
to assess the full impacts of vouchers due to time-lags in economic datasets and 
insufficient time having elapsed for businesses to realise the full benefits of their 
broadband upgrade. This is particularly relevant to those vouchers delivered through 
the RGC scheme. The results should therefore be interpreted as the initial impacts of 
vouchers that can be measured at this stage..     

Firm level analysis  

• The firm level analysis also only relates only to the impacts on voucher recipients 
themselves and does not include benefits for other businesses who have also 
upgraded their broadband as an indirect result of vouchers. It also does not capture 
all economic benefits for businesses (e.g. due to cost savings, which the business 
survey indicated was an important benefit).  The analysis therefore underestimates 
the impacts on businesses.   

• Businesses that received vouchers grew their employment by 6.1% in the year of 
support, by 9.9% by the 2nd year and by 14.5% by the third year.  In each case this 
was higher than the change in employment in the preferred control group, although 
the difference was only statistically significant in the first two years (four percentage 
points in the 2nd year). The difference was not statistically significant in the third 
year. This could be explained by the fact that the only businesses in this cohort were 
those who received their voucher in 2018/19 through the GBVS scheme.     

• Although businesses that received vouchers increased their turnover in each of the 
three years, this was slightly lower than the increase among businesses in the 
preferred control group (although the difference was not statistically significant).  
Similarly, the change in turnover-per-employee was higher in the preferred control 
group than businesses that received a voucher.  This means it has not been 
possible, at this stage, to detect a measurable effect on turnover or productivity. This 
could be explained by measurability challenges and the fact that the period of 
analysis includes the Covid pandemic which had a significant impact on turnover for 
many businesses which is difficult to fully control for.    

• Businesses that received vouchers did outperform the wider business population 
across all of these measures.  This was also the case when we restricted the sample 
to businesses with similar characteristics (e.g. size, sector, innovativeness).  It is only 
when we compare voucher beneficiaries to similar businesses with cancelled 
standard voucher applications or similar businesses from the same area that 
performance has been similar or worse. This suggests that access to gigabit-capable 
broadband does have significant benefits for business performance, but that 
businesses in the control groups have found alternative ways of securing an 
upgrade.   

• We find that the additional jobs created by businesses receiving vouchers have been 
in higher productivity roles, evidenced by the fact that workers moving into these 
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roles have enjoyed a wage premium equivalent to £1,362 per worker (in 2018 
prices).  Applying this to the business population as a whole (27,536 by the end of 
December 2021), we estimate that the total improvement in productivity is around 
£37.5m (in 2022 prices).   

Area level analysis 

• The area level analysis is subject to much greater uncertainty than the firm level 
analysis.  Fewer than 2% of businesses in supported areas have received a voucher 
meaning the scale of intervention is very modest.  This makes it difficult to robustly 
detect the effect of vouchers and to control for the wide range of other factors which 
affect area level performance.  Furthermore, establishment level turnover data is not 
available for multi-site businesses meaning it has to be estimated.  As such, the 
analysis of the effects of vouchers should only be treated as indicative.  

• With these caveats in mind, the analysis shows areas that received vouchers 
experienced a fall in employment relative to the base year. However the fall in 
employment was lower than in both of the control areas, indicating that the fall would 
have been 1.8 percentage points higher were it not for the voucher. 

• Turnover has also fallen over time in all areas, although not to the same extent as 
employment. Again, the decrease in turnover was lower in treated areas than control 
areas, although the difference was only statistically significant in the first year 
(+1.9%).   

Purpose of chapter 
3.1 This chapter applies counterfactual impact evaluation methods to measure the initial 

effects of voucher subsidised gigabit connections on businesses, including turnover, 
employment and other business performance measures.  This focuses on  

• Firm level impacts: measuring the change in the performance of firms that have 
received a voucher  

• Area level impacts: measuring the aggregate change in turnover, employment and 
productivity in output areas which have received a voucher.     

3.2 It is still too early to assess the full economic impacts of vouchers due to time-lags in 
economic datasets and insufficient time having elapsed for businesses to realise the full 
benefits of their broadband upgrade. This is particularly relevant to those vouchers 
delivered through the RGC scheme. The results should therefore be interpreted as the 
initial impacts of vouchers that are currently measurable.  The full economic impacts of 
the voucher schemes will be assessed in the third and final evaluation report in 2026.  

Firm level impacts 

Methodology 

3.3 The method is described in detail in the technical annex in Appendix B and summarised 
below: 
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• Businesses that have received vouchers have been identified in data at the ONS 
Secure Research Service10 and linked to records in the ONS Business Structure 
Database (BSD).  This provides data on a wide range of business characteristics 
which are measured consistently over time. 

• PSM is then used to identify control groups of businesses with similar 
characteristics to those that have received vouchers.  This includes a wide range 
of variables related to the characteristics of the business (e.g. size, sector), their 
location (e.g. urban/rural) and broadband characteristics (e.g. average download 
speed in the postcode, estimated cost to connect premise). We also included 
specific variables to control for the effects of the pandemic, such as whether a firm 
received furlough payments.    

• We developed 15 different counterfactual models for comparing treated and 
control groups. These differed in terms of: 

 the variables used to match businesses, with some models including pre-
treatment trends in turnover and employment growth over different time 
periods (in the years before the broadband upgrade).  

 the pools of businesses from which control groups were drawn for 
matching.  One pool was the whole business population in England and 
Wales.  A second was businesses who had applied for a standard voucher 
which was subsequently cancelled (the rationale for this is that it allows us 
to compare performance with similar businesses who have also shown an 
interest in applying for a voucher). The third pool was businesses from the 
same exchange area as businesses that have received a voucher. The 
advantage of this is that analysis can be focused on similar businesses 
from the same area and which have similar broadband infrastructure.     

• The models were tested using a number of robustness checks. For example, 
whether businesses in the control group have similar enough characteristics to 
businesses that received vouchers, and whether the trends in employment and 
turnover in control groups were on a similar trajectory to businesses that have 
received vouchers before the broadband upgrade.   

• The preferred model was the control group drawn from businesses with cancelled 
standard voucher applications, matched on the basis of their characteristics but 
not on pre-treatment trends.  This was the model which was found to be the most 
robust based on the checks described above.  It is also the only model which 
controls for ‘selection bias’ i.e. the unobservable characteristics which might 
influence whether a business applies for a voucher or not11. Nevertheless, we also 

 
10 This work contains statistical data from ONS which is Crown Copyright. The use of the ONS 

statistical data in this work does not imply the endorsement of the ONS in relation to the 
interpretation or analysis of the statistical data. This work uses research datasets which may not 
exactly reproduce National Statistics aggregates. 

11 Although the voucher schemes have been supplier led, BDUK’s terms and conditions state that 
all applications made on behalf of businesses must have the business’s consent, meaning all 
businesses in the control group must have shown an interest in applying for a voucher.    
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compare the performance of businesses with a number of alternative control 
groups in the analysis, including: 

 businesses drawn from the wider business population but matched on the 
basis of their characteristics 

 businesses drawn from the same exchange area but matched on the basis 
of their characteristics  

• The performance of businesses in the treated and control groups was tracked over 
time in the BSD, measuring changes in employment, turnover and productivity 
(turnover per employee).  This allows us to quantify the difference in change in 
these outcome indicators between treated and control areas. If the difference is 
statistically significant, we can be confident that the additional change in outcomes 
can be attributed to vouchers.   

Time period assessed 

3.4 As of June 2023, the most recent year of data available in the BSD relates to the financial 
year 2020/21.  It is based on a snapshot in time of the Inter-Departmental Business 
Register (IDBR) taken in around April 2021, with the reporting period for the firm generally 
being the most recent financial year.  There are therefore time lags in the data which 
mean it is not possible to assess the effects of vouchers connected after April 2021. Any 
vouchers connected later in the 2020/21 financial year will also have had limited time to 
translate into a measurable impact on business performance.  

3.5 This also means that the modelling results are based mainly on the effects of vouchers 
delivered through the GBVS scheme rather than the RGC scheme which were only used 
to connect premises from 2020 onwards.   

3.6 In order to avoid reporting changes over time separately for individual cohorts of voucher 
recipients (i.e. businesses that received vouchers in 2019, 2020 and 2021), the change in 
outcomes has been analysed as a stacked dataset.  This centres data on the year before 
the voucher support (t).  The performance of each cohort is then expressed in terms of 
the numbers of years from support rather than in terms of calendar years.  So t+1 is the 
year of connection, t+2 is the year after the date of connection and so on.  This allows us 
to pool the cohorts and analyse how employment has changed relative to the base year.   

Impact analysis  

3.7 This section presents the results of the firm-level analysis, showing the impacts of 
vouchers on business beneficiaries’ employment, turnover and productivity (turnover per 
employee).   

Impact of vouchers on employment growth 

3.8 This section estimates how much of the growth in employment in businesses that 
received a voucher is due to the broadband upgrade (over and above that experienced in 
control groups 
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3.9 Figure 3.1 compares the change in employment in businesses with vouchers with two 
control groups: 

• The preferred control group, based on cancelled standard voucher applications, 
matched on the basis of their characteristics (‘Cancelled’ in the chart). 

• An alternative control group, which includes businesses from the same exchange 
area, matched on the basis of their characteristics (‘Same exchange’ in the chart).  

3.10 The first point to note is that businesses that received a voucher have performed well in 
terms of employment growth12. Relative to the base year, the log of employment growth 
in treated areas is 6.1% higher in the year of voucher support (t+1), 9.9% higher in the 
year after the voucher (t+2) and 14.5% higher two years after the voucher (t+3).  This has 
been achieved over a period of unprecedented economic instability as a result of the 
Covid 19 pandemic and suggests businesses receiving vouchers have performed well.   

3.11 However, the chart also shows that the performance of treated groups is very similar to 
that of control groups, both before the voucher (indicating these are good 
counterfactuals) and since the voucher.  Relative to the preferred control group, 
employment growth was higher for businesses with vouchers in the year they received 
the voucher (t+1) and in t+2, but the gap had narrowed by year t+3.   

3.12 This suggests businesses from these pools have certain advantages over other 
businesses that cannot be explained by their observable characteristics.   

Figure 3.1 Employment change in voucher beneficiaries and control groups 

 

Source Belmana 

3.13 Figure 3.2 compares change in employment in businesses that received a voucher with 
two other groups: 

 
12 In Figure 3.1, the performance is indexed so that, in the base year, the value is set to 100. This 

and later figures use logged variables, so that any outliers do not unduly influence the estimation.  
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• the business population as a whole (‘Wider BSD’ in the chart) 

• businesses from the wider BSD matched on the basis of their characteristics 
(‘wider BSD matched’).    

3.14 This shows a very different picture to Figure 3.1. Businesses with vouchers have grown at 
a much faster rate than either the wider business population or businesses with similar 
characteristics (these actually perform slightly worse than the wider business base, with 
employment decreasing by 3% by year t+3).  

Figure 3.2 Employment change in voucher beneficiaries and wider business 
population 

 

Source Belmana 

3.15 The different models therefore give very different results.  Business voucher beneficiaries 
have out-performed the wider business base, including when we control for business 
characteristics.  However, when compared to businesses from the same area or 
cancelled voucher applicants (the preferred control group), the gap in performance largely 
disappears.   

3.16 There are a number of possible explanations for why this might be: 

• Businesses in the preferred control group (‘cancelled’) and from the same 
exchange area may have received access to faster broadband anyway. The 
voucher schemes have been supplier led, so it is likely that suppliers have been 
expanding their networks in the local area where vouchers have been used and 
providing access to faster broadband to other premises that have not received 
vouchers, particularly where vouchers have been delivered as part of projects.  
This may explain why businesses in the same exchange area have experienced a 
similar performance to treated businesses.  Similarly, cancelled voucher 
applications are also likely to have occurred in areas where suppliers are looking 
to expand their network. This has been tested by comparing speed changes in 
postcodes where business vouchers were connected with postcodes where 
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business voucher applications were cancelled (see Table 3.1).  It shows that 
postcodes with voucher connections experienced a far greater average speed 
change than cancelled voucher postcodes.  However cancelled voucher 
postcodes experienced a greater average speed change than the average for all 
postcodes.  This offers some evidence that businesses with cancelled standard 
voucher applications have been able to upgrade their connection, although not to 
the same level as voucher beneficiaries.   

• There are other local factors explaining the strong performance of 
businesses.  Suppliers may have disproportionately targeted business vouchers 
on areas with strong performing local economies, potentially in anticipation of 
higher levels of demand, which might have contributed to the strong performance 
of businesses in the ‘same exchange area’ and ‘cancelled’ control groups.  One of 
the purposes of including the ‘same exchange area’ control group was that it 
allows us to control for some of the local area-level factors which affect business 
performance that are difficult to observe in datasets.  

• There are firm level factors explaining the strong performance of 
businesses. The desire to upgrade a business’s broadband connection  may be 
correlated with other unobservable characteristics which influence the growth of 
businesses (such as the growth ambitions of the business owner or their 
management/leadership skills).  This may explain why the ‘cancelled’ control 
group has a similar performance to the treated group but would not explain why 
businesses from the same exchange area also perform just as well.      

Table 3.1 Gross change in average download speeds between treatment year and 
2021 (Mbps) 
  2019 2020 
Postcodes with connected business vouchers 66.9 48.9 
Postcodes with cancelled standard business voucher 
applications 

34.8 15.7 

All postcodes 25.2 10.3 

Source: Hatch analysis of Connected Nations 

3.17 It should also be noted that the analysis focuses mainly on businesses who received 
vouchers through the GBVS scheme where there were few geographical restrictions on 
where vouchers could be used (compared to the RGC scheme). The findings of the 
business survey undertaken as part of the August 22 report showed that businesses 
receiving vouchers through GBVS were far less likely to say they had not upgraded their 
connection because it was not available where they are located than businesses that 
received vouchers through the RGC scheme (see Figure 3.3).  This suggests these 
GBVS businesses had greater options for securing enhanced connectivity if they need it.  
Time lags in the data mean we are unable to assess differences between GBVS and 
RGC vouchers in this report but this will be assessed in the follow-up evaluation. 
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Figure 3.3 Percentage of businesses who had not upgraded their connection 
because it was unavailable where it was located 

 

Source Winning Moves Business Survey 

3.18 The degree to which employment growth rates differ were tested using difference-in-
difference analysis.  Table 3.2 shows the results of the analysis, comparing the 
employment growth in treated areas with the growth in the preferred control group (based 
on cancelled voucher applicants with similar characteristics) and the median level of 
growth from the 15 models.   

3.19 In the year of support, employment increased by 6.1% in businesses that received a 
voucher compared to 4.5% in the preferred control group. This suggests the voucher 
support provided 1.6 percentage points of additional growth in employment. The 
additional growth in employment increases two years after support; employment growth 
was 4 percentage points higher in voucher beneficiaries compared to the preferred 
control group. Both these estimates of additional growth are statistically significant at 1% 
significance level, meaning we have high statistical confidence that there is a difference 
between the treatment and control group.   

3.20 There is a catch-up in the counterfactual by the third year, as employment growth in the 
preferred control group is not significantly different to businesses that received a voucher. 
Although it should be noted that year three estimates require some caution in that sample 
sizes become smaller, as only the first cohort of voucher beneficiaries have been 
observed across three years (those that received vouchers in 2018/19).    

3.21 The robustness of these estimates can also be checked. One check is the consistency of 
the preferred model with the median across the 15 models. This also identifies statistically 
significant effects in the year of support and second year, but not in the third year 
(although the scale of additional effects is slightly lower).   

3.22 A second check is in Figure 3.2.  The pre-support changes in employment in businesses 
that received a voucher (treated) are quite close to that seen in the preferred 
counterfactual (cancelled). This means that the divergence in performance seen in the 
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years after the voucher followed a period where both treated and matched control groups 
were on a similar trajectory.  This increases our confidence that the preferred control 
group offers a robust counterfactual for treated businesses.   

Table 3.2 Difference in difference analysis for firm-level employment impacts  
Employment Growth 

Treated 
Preferred 
Counterfactual 

Median 
Counterfactual 

Growth DiD Growth DiD 
Yr of support 6.1% 4.5% 1.6%*** 4.0% 1.5%*** 
Second year 9.9% 5.7% 4.0%*** 6.2% 2.3%*** 
Third year 14.5% 13.6% 0.8% 10.5% 0.3% 

Note: Significance levels are 1% (***), 5% (**) and 10% (*); estimates have been 
converted from log growth so will not add up as presented. 

Impact of vouchers on turnover growth 

3.23 The figures below repeat the analysis, but this time focusing on change in real turnover in 
treated and control groups.   

3.24 Figure 3.4 shows businesses that received vouchers performed strongly in the years after 
the connection.  Relative to the base year, the log of turnover was 5% higher in the year 
after support (t+1), 10.6% higher in the second year (t+2) and 14% higher in the third year 
(t+3). As noted above, this coincides with the period of the pandemic, and suggests 
businesses that received vouchers have been able to successfully navigate the 
challenges brought on by the pandemic. This is consistent with the findings of the 
business survey undertaken as part of the earlier report, which showed  70% of 
businesses said their broadband upgrade had a positive effect on their ability to adapt 
and continue to do business during the pandemic, with 44% saying it had a major positive 
effect 

3.25 However, the chart shows that, again, businesses in the preferred control group 
(‘cancelled’) and the ‘same exchange’ control group performed equally well.  

3.26 The chart shows that the ‘pre-treatment’ trend in turnover for businesses that received a 
voucher is not as closely aligned with the preferred control group as it is for employment.  
However, the trend is more aligned if the analysis is taken back by a further year (so a 
two year pre-treatment trend rather than one).  Overall, when we consider both turnover 
and employment, the pre-treatment trends are similar enough for the ‘cancelled vouchers’ 
control group to offer a robust counterfactual.    
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Figure 3.4 Change in real turnover in businesses that received vouchers and 
matched control groups 

 

Source Belmana 

3.27 Figure 3.5 shows that the growth in turnover was much higher in business voucher 
beneficiaries than it was for the business base as a whole (‘wider BSD’), even after 
controlling for business characteristics (‘wider BSD matched’).   

3.28 In both of these control groups, turnover falls over time.  This is likely to be explained by 
the impacts of the Covid-19 pandemic which affects a number of the cohorts in different 
years.  The effects of the pandemic are more pronounced for turnover than for 
employment where furlough payments are likely to have moderated any negative effects.   

3.29 As was the case for employment, there may be a number of factors which explain the 
difference between the models which are all explained above.   
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Figure 3.5 Change in real turnover in voucher beneficiaries and wider business 
population 

 

Source Belmana 

3.30 Table 3.3 shows the results of the difference-in-difference analysis for turnover.  Although 
turnover of businesses that received a voucher has grown at a strong rate, the level of 
growth was more than matched by businesses in the preferred counterfactual model 
(although the difference between these two groups of businesses is not statistically 
significant).  Similarly, in the median counterfactual model, the level of turnover growth 
was not significantly different to voucher beneficiaries  

3.31 Therefore, based on this evidence, we have not been able to identify any significant 
additional effects of vouchers on growth in turnover at this stage.  Any growth observed in 
businesses that received a voucher could have been expected to have occurred in the 
absence of the voucher.  The third and final evaluation report will assess whether there 
are any differences in RGC areas where businesses had fewer options for upgrading their 
broadband connection, and therefore we may expect additionality to be higher.  

Table 3.3 Difference in difference analysis for firm level turnover impacts 
Real Turnover Growth 

Treated 
Preferred 
Counterfactual 
(Cancelled) 

Median 
Counterfactual 

Growth DiD Growth DiD 
Yr of support 5.6% 6.5% -0.8% 5.2% 0.3% 
Second year 11.2% 12.5% -1.2% 10.1% 0.4% 
Third year 14.4% 16.1% -1.4% 13.0% -0.6% 

Note: Significance levels are 1% (***), 5% (**) and 10% (*) 
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Productivity outcomes of voucher support 

3.32 This section considers the productivity associated with the additional employment seen in 
businesses that received a voucher. A first analysis looks at the growth in real productivity 
(turnover per employee) seen in voucher beneficiaries compared to the counterfactual. A 
second analysis then looks at the wages paid to employees (a proxy for productivity) 
focusing on those who switch jobs into businesses that received a voucher. 

3.33 It should be noted that neither of these measures capture another type of productivity 
improvement which might have arisen for businesses, which relates to reductions in 
business costs.  The findings of the business survey published in the first evaluation 
report showed that businesses were far more likely to report an improvement in 
productivity than an increase in turnover (82% and 42% respectively). This suggests 
productivity growth in beneficiary businesses has been driven mainly by reduced costs 
rather than improvements in labour productivity.  These impacts cannot be assessed 
through analysis of the BSD but are potentially an important economic benefit.   

Figure 3.6 Figure 4.24 Change in business metric reported by respondents 
(n=1,344) 

 

Source Winning Moves business survey 

Turnover per employee impacts 

3.34 Figure 3.7 shows that change in turnover per employee was broadly flat in businesses 
that received vouchers (a reflection of the fact that turnover and employment grew at 
broadly the same rate).  When compared to business in the same exchange area and 
businesses whose application for a standard voucher was cancelled (the preferred control 
group), the change in turnover per employee was lower in businesses that received 
vouchers.    
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3.35 Again, it should be noted that the results are affected by the Covid-19 pandemic which 
had a greater effect on turnover than employment in many businesses because of the 
Job Retention Scheme.   

Figure 3.7 Change in real turnover per employee in businesses that received 
voucher and matched control groups 

 

Source Belmana 

3.36 Figure 3.8 shows that, again, businesses with vouchers outperformed the wider business 
base (‘wider BSD’), even after matching to businesses with the same characteristics as 
voucher beneficiaries (‘wider BSD matched’).  
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Figure 3.8 Change in real turnover per employee in businesses that received a 
voucher and wider business population 

 

Source Belmana 

3.37 The difference-in-difference analysis in Table 3.4 shows that the growth in turnover per 
employee is significantly lower than the preferred counterfactual in the year that 
businesses receive a voucher and in the second year, but there is no statistically 
significant difference by the third year.    

3.38 This measure of productivity suggests that while businesses that received vouchers are 
increasing employment, they have not been able to increase sales proportionately when 
compared to the similar businesses whose application for a voucher was cancelled. 
Looking across the different models, however, there is considerable variability in 
estimates, so much so that many estimates are not significant, and the median of the 
models provides a very different picture to the preferred.  

3.39 It should also be noted that there are challenges associated with measuring change in 
turnover per employee and its usefulness for assessing change in productivity.   Real 
turnover is only a proxy for value added, with its usefulness depending on several factors 
that cannot be controlled for. This means that it is imprecise and has high variance. 
Furthermore, division of an imprecise number by a second - in this case employment - 
multiplies that imprecision. There are also issues around the analysis period being 
affected by Covid. In some sectors, closure would have adversely affected turnover, but 
employment would have been protected to a large extent due to the Government's 
Coronavirus Job Retention Scheme.  While the modelling has made efforts to control for 
this, the scale of the effects of the pandemic mean it is difficult to fully mitigate this.   

3.40 Therefore, overall, it is unsurprising that there is considerable variance in the model 
estimates for turnover per employee.  The next section looks at an alternative productivity 
proxy, the earnings associated with employment.   
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Table 3.4 Difference in difference analysis for firm level turnover-per-employee 
 Growth 

Treated 
Preferred 
Counterfactual 

Median 
Counterfactual 

Growth DiD Growth DiD 
Yr of support -0.5% 1.9% -2.3%*** 0.5% -1.0% 
Second year 1.1% 6.4% -5.0%*** 2.8% -1.7% 
Third year -0.2% 2.2% -2.3% 0.6% -0.8% 

Note: Significance levels are 1% (***), 5% (**) and 10% (*) 

Earnings impacts and the quality of jobs 

3.41 The analysis has found that vouchers have a significant additional effect on employment 
in businesses that have received a voucher.  The quality of this employment can be 
assessed by analysing the wages in these businesses.  Workers are said to earn a "wage 
premium" if their wage is higher than it would be in a different business or occupation, 
given their ability, skills, and experience. A premium may arise if the worker is more 
productive, and the higher wage reflects this.  

3.42 It is important to note that a wage premium does not mean the productivity of the firm that 
received a voucher (as measured by turnover per employee) has increased. The benefit 
of the voucher in this case relates to a worker moving from a less productive role in a 
different business to a more productive role in a business that has received a voucher.  
However this could happen without any increase in turnover per employee in the 
business that has received a voucher.  It is therefore a different type of effect to an 
increase in firm productivity.   

3.43 Wage premiums associated with vouchers can be estimated using panel data that tracks 
individuals over time as they move from employer to employer, and linking this to the data 
on business voucher beneficiaries.  By following an individual, this approach can sidestep 
the fact that many employee characteristics are often unobservable and therefore difficult 
to control for when assessing changes in earnings. The approach then focuses on those 
employees that switch jobs between businesses that received a voucher and other 
businesses. Any change of wage rate is then attributable to the movement between 
unsupported businesses and those that received a voucher. This can be assumed 
because the worker characteristics are the same. Examples that use this approach 
include Disney and Gosling (1998, 2003), Girma and Gorg (2006)13. 

3.44 To analyse the earnings effects of vouchers, the study draws on the Annual Survey of 
Hours and Earnings (ASHE). This is ONS’s principal source for earnings estimates, 
collected in April of each year, and uses data on about 120,000 full-time employees 
drawn in a manner that means an employee in a businesses who received a voucher is 

 
13 Disney, R., & Gosling, A. (1998). Does it pay to work in the public sector? Fiscal Studies, vol. 
19 no. 4. 
Disney, R.F., & Gosling, A. (2003). A new method for estimating public sector pay premia: 
Evidence from Britain in the 1990s. CEPR discussion paper no. 3787. 
Girma, S., & Goerg, H. (2006). Evaluating the foreign ownership wage premium using a difference-
in-differences matching approach. CEPR discussion paper no. 5788. 
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no more or less likely to be in the dataset. ONS surveys businesses about the pay, hours, 
occupation, age and gender of one per cent of all employees. The ASHE design tracks 
individuals, with the same one per cent surveyed each year, with individuals that have 
moved jobs being captured in their new employer's return. This allows the quality of jobs 
to be assessed both in terms of levels of wages and the transitions as individuals move 
into and out of the voucher beneficiary businesses. This latter feature can act as proxy for 
the quality of jobs. 

3.45 Businesses that received vouchers on average paid higher wages than other UK 
businesses in 2018, at £438 per week14. This covered 1,659 individuals in the 359 
businesses included in ASHE. Across the whole of ASHE, the average was £391 per 
week, covering 171,535 individuals. The businesses with cancelled vouchers had wages 
similar to that seen in the wider business base, at £394 per week covering 1,411 
individuals. Wages have been valued in terms of 2018 prices using a GDP deflator and 
are quite flat over time.  

3.46 The panel structure of the ASHE data can be used to better understand the effect on 
wages of working in a business that received a voucher. Figure 3.9 compares earnings of 
job switchers to and from supported businesses to earnings of employees moving 
between other businesses. Switchers to and from supported businesses are included if 
the switch occurred in the year of first support or any year thereafter. There are five years 
of switching data used, looking at the ASHE panel 2016-21, and there are around 
125,517 (18% of all ASHE employees) switches in total.  

3.47 Figure 3.9 and Table 3.5 show that all job switchers, on average, receive a pay rise.  
There is a 7.5% rise in pay for the 124,492 movements between unsupported businesses 
in all periods. This is a usual result from tracking individuals over time in ASHE, which 
can be explained by people moving in to roles which make better use of their skills and 
experience and therefore offer higher levels of pay.  

3.48 The data also shows that workers who moved from employment in unsupported business 
to ones that had received a voucher received an even larger pay rise of 14.2%, which is 
significantly higher than the average for job switchers.  This suggests that – as the 
individual retains the same level of skills and experience (bar an additional year) - there is 
evidence of an above average level of wage change. There are fewer movements in the 
other direction, reflecting the fact that businesses that received a voucher are creating 
jobs. These movements are associated with a lower pay rise than general job switching.  

3.49 This means that the additional jobs that have been created by business voucher 
beneficiaries have attracted a wage premium.  That does not mean that the vouchers 
have caused the wage premium itself.  The additionality of vouchers in this case relates 
to the jobs that have been created. However this analysis does show that these new jobs 
use the skills and experience of individuals more productively than was the case in the 
person’s previous post.  While that usually occurs when people change jobs, the effect in 
this case is higher.  Since the jobs would not have been created without the voucher, 
these wage premiums can be counted as a net-additional impact of vouchers.  

 
14 This is based on a limited sample size and is therefore subject to a margin of error 
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3.50 This also means that the analysis is not inconsistent with the analysis of real turnover per 
employee above, in that the productivity effects measured here relate to the better 
matching of people to productive jobs as additional jobs are created, rather than the 
productivity enhancement within a firm itself.  

Figure 3.9 Earnings changes as individuals move to businesses that received a 
voucher 

 

Source Belmana analysis of ASHE 

Table 3.5 Earnings changes as individuals move to businesses that received a 
voucher 
 Growth Count 
Unsupported >> supported business 14.2% 446 
Supported business >> unsupported 5.2% 332 
Between unsupported 7.5% 124,492 

Source: Belmana analysis of ASHE 

National economic impacts 

3.51 At the national level, it is likely that the effects of vouchers on employment will be largely 
neutral.  While businesses that have received vouchers have expanded the size of their 
workforce, this will have come at the expense of loss of employment in other firms.  
Therefore, in line with the Green Book, we have assumed 100% displacement.   

3.52 However, the Green Book also states that “productivity effects should be included in the 
calculation of UK costs and benefits where they can be objectively demonstrated.  
Productivity effects may arise from movement to more or less productive jobs”.  The 
analysis above demonstrates that vouchers have resulted in people moving to more 
productive jobs and can therefore be counted as an additional effect at a national level.   

3.53 To quantify the scale of these effects we have applied the following steps: 

• BDUK’s monitoring data shows 27,536 businesses received vouchers which were 
connected by the end of 2021. Table B.2 shows that, on average, businesses that 
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received vouchers had 22 employees15.  If this applied to the whole business 
population, it would mean there were 605,972 employees in businesses that 
received vouchers in the year before the voucher.    

• By the second year (the year after the voucher was connected), employment in 
business voucher beneficiaries had increased by 9.9% relative to the base year. 
Of this, 4.0% was additional (over and above the jobs growth in the preferred 
control area).  Therefore it can be assumed that vouchers led to the creation of 
24,238 additional jobs (605,972 x 0.04).  

• The average salary for workers in the wider business base was £391 per week in 
2018 (£20,332 per annum).  Workers who moved to a business that received a 
voucher received a 14% pay rise, which was 6.7 percentage points higher than 
workers moving between unsupported businesses.  Therefore the wage premium 
associated with each additional job was £1,362 (£20,332 x 0.067).   

• Based on 24,238 additional jobs, the total improvement in productivity is therefore 
£33m in 2018 prices. Adjusting for inflation, this is equivalent to £37.5m in 2022 
prices.    

 
15 Based on businesses which we could match to records in the BSD where there was data 

available in the year before the voucher was connected 
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Figure 3.10 Diagram showing how productivity effects have been calculated 

 

Source Hatch 

 

Area level analysis  

Methodology 

3.54 The method for the area level analysis is explained in detail in Appendix C and 
summarised below: 

• The analysis has been undertaken at the level of output areas, the same local 
units of geography used to analyse changes in broadband performance and 
availability in Chapter 2.  The OAs that benefited from support were identified by 
linking the businesses which claimed a voucher to the relevant output areas in the 
BSD.   

• Like the firm level analysis, the data used to assess performance is from the BSD. 
However, here, observations for employment are at local unit level. These are the 
individual establishments which include all the shops, offices, depots and 
branches of multi-site businesses.  This dataset also enables the tracking of 
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relocations and the opening of new locations. The BSD does not contain any 
turnover data at this level.  For single site businesses, the enterprise level dataset 
is sufficient to understand the turnover for these businesses. For multi-site 
businesses, the turnover must be apportioned across the local units that make up 
the business. This was done using the employment data for local units.  For 
example if a retailer has annual turnover of £1 million and ten shops, each with ten 
employees, it is assumed that each shop (local unit) has turnover of £100,000.   

• PSM is then used to identify control groups of output areas with similar 
characteristics to those that have received vouchers.  This includes the log of 
employment, the log of the number of local units, number of new local units, 
number of relocated local units, the log of employment from relocations measured 
on the base year as well as past growth. In addition, to eliminate unobserved 
differences due to spatial characteristics the comparable areas are also restricted 
to within a certain geography from the treated area (e.g., matching within 
region/local authority district).  

• The various models considered different groups of these variables. From the 
estimated models a preferred and alternative model were chosen based on the 
quality of the matching - whether it managed to balance variables both those 
included and excluded in the model - as well as whether the comparison groups 
experienced similar past trends.    

• The preferred model matched areas on the basis of employment levels, past 
growth in employment, sales/turnover, the level of new businesses created in an 
area before support, the level of relocations into an area before support and 
average download speed. The alternative counterfactual model used all of these 
variables except past growth in employment and the level of relocations into an 
area.   

• The performance of output areas in the treated and control groups was tracked 
over time in the BSD, measuring changes in employment and turnover.  This 
allows us to quantify the difference in change in these outcome indicators between 
treated and control areas. If the difference is statistically significant, this may be 
attributable to vouchers, subject to the caveats we explain below. .   

Robustness of the analysis 

3.55 The area-level analysis is subject to a number of important caveats: 

• Scale of intervention: 15,436 business vouchers were included in the analysis, 
which were spread across 8,512 output areas, meaning there were 1.8 vouchers 
per output area.  On average there were 101 local units per output area, meaning 
fewer than 2% of business establishments in treated areas received a voucher. 
There may be a small number of other businesses that have gained access as a 
result of the voucher, but this still represents a very modest scale of intervention, 
particularly when compared with the firm level analysis. This makes it very difficult 
to robustly assess the effect of vouchers on area level performance, given the 
wide range of other factors which could affect this.  
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• Limitations of turnover data: as described above, the BSD only provides sales 
data for enterprises rather than local units.  Therefore, for multi-site businesses, it 
is necessary to apportion the sales data to all of the local units on the basis of their 
share of employment in the enterprise as a whole.  We did consider restricting the 
analysis to single site enterprises, however this would not have provided a 
sufficiently large sample size. This means it is very difficult to accurately measure 
the effect of vouchers on the turnover of local units belonging to multi-site 
businesses.   

3.56 As a result of the above, the analysis of effects on turnover should only be treated as 
indicative.  The analysis of effects on employment is more robust but is still subject to 
much greater uncertainty than the firm level analysis. 

Impact analysis 

Employment 

3.57 Figure 3.11 compares the change in employment in areas with business vouchers with 
the following other areas.   

• The preferred counterfactual (‘preferred’ in the chart) 

• The alternative counterfactual (‘alternative’ in the chart) 

• All output areas in England and Wales (‘all output areas’) 

3.58 It shows that employment has declined in areas that have received business vouchers.  
Relative to year t (the year before the voucher was connected), the log of employment is 
1% lower in year t+1, 2.5% lower in year t+2 and 3.3% lower in year t+3.   

3.59 The chart also shows that areas with business vouchers have performed worse than the 
average for all output areas, but better than both of the matched control groups.  In both 
the preferred and alternative control areas, employment declined by around 5% by year 
t+3.    

3.60 The reasons for the relative performance compared to all output areas is not clear.  It 
could be explained by the fact that the average for all output areas is skewed by high 
growth locations such as city centres and areas which have seen significant new 
development.  Since vouchers have tended to be used outside city centres and in 
established business areas rather than new developments, this may explain these trends. 
It may also be due to the businesses in treated areas being more vulnerable to the effects 
of the pandemic than the average for all areas.     

3.61 The chart does show that, when we match output areas on the basis of their 
characteristics, businesses with vouchers perform slightly better than the control areas.  
This suggests that receiving a business voucher may prevent part of the decline in 
employment that occurs in similar areas.  If we consider this in the context of the firm 
level analysis, which showed a net additional effect on employment as a result of 
vouchers, this may suggest that receiving a voucher has helped businesses to navigate 
some of the challenges facing other businesses in the local area and, as a result, avoid 
further job losses.  
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Figure 3.11 Indexed log of employment change in areas with business vouchers 
and control areas 

 

Source Belmana 

3.62 The difference-in-difference analysis presented in Table 3.6 show that the fall in 
employment in areas with business vouchers was lower than the preferred control area, 
and that the difference was statistically significant at the 10% level in years t+1 and t+2 
and at the 1% level in year t+3 (1.8%).  This suggests vouchers had a statistically 
significant effect, although we would note the caveats above.  It is difficult for the 
modelling to control for the full range of factors which affect area level performance, 
particularly given the effects of the pandemic, and the relatively modest scale of impact 
means the results are subject to uncertainty.    

Table 3.6 Difference in difference analysis for area level employment impacts 
Time 
period 

Change in 
treated 
areas 

Change in 
preferred 
control 
areas 

Change in 
alt control 
areas 

Difference with 
pref control 
areas  

Difference with 
alt control 
areas 

Year of 
support -1.0% -1.6% -1.7% +0.6%* +0.7%* 
2nd year -2.5% -3.2% -3.6% +0.7%* +1.1%* 
3rd year -3.3% -5.1% -5.5% +1.8%*** +2.3%** 

Source: Belmana. Note: Significance levels are 1% (***), 5% (**) and 10% (*) 
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Turnover 

3.63 Figure 3.12 compares the change in turnover in areas with business vouchers and 
comparator areas. It shows a similar pattern to employment; there was a slight fall in 
turnover in areas with vouchers, but the fall was lower than in both the preferred and the 
alternative counterfactual.  However, when compared to the average for all output areas, 
areas with business vouchers fared slightly worse.   

3.64 Again, it is not clear why treated and control areas performed worse than average. This 
could be due to the effects of the pandemic being more pronounced in treated/control 
areas than average, or the fact that vouchers have tended to be used in established 
business locations rather than areas with significant new development.     

Figure 3.12 Indexed log of turnover change in areas with business vouchers and 
comparators 

 

Source Belmana 

3.65 The difference-in-difference analysis presented in Table 3.7 show that the fall in 
employment in areas with business vouchers was lower than the preferred control area, 
and that the difference was statistically significant at the 5% level in year t+1 but not in 
year t+3. This may indicate that vouchers had a statistically significant effect, although we 
would note that these results are only indicative.  Not only is it difficult to account for the 
range of factors which affect area level performance, but the turnover data is subject to 
further limitations due to the need to estimate turnover for multi-site businesses.   This 
means the results are subject to significant uncertainty and should only be treated as 
indicative.   
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Table 3.7 Difference in difference analysis for area level turnover impacts 
Time 
period 

Change in 
treated 
areas 

Change in 
preferred 
control 
areas 

Change in 
alt control 
areas 

Difference with 
pref control 
areas  

Difference with 
alt control 
areas 

Year of 
support 0.2% -1.7% -1.2% +1.9%*** +1.4%** 
2nd year -0.1% -1.0% -1.3% +0.9% +1.2% 
3rd year -0.7% -2.1% -2.3% +1.4% +1.6% 

Source: Belmana. Note: Significance levels are 1% (***), 5% (**) and 10% (*) 

Employment changes from relocations  

3.66 The BSD data allows us to track businesses which move location and to identify those 
businesses which have registered for PAYE16 and VAT17 for the first time.  These can be 
used to assess the change in employment which is due to businesses relocating into an 
area with vouchers and the change due to new businesses being started in treated areas. 

3.67 In the years following support, a total of 136,700 businesses relocated to OAs which had 
received vouchers, cumulatively creating over 1.1m jobs.  On average this is equivalent to 
around 16 local units and 134 jobs relocating to areas with vouchers.  Table 3.8 shows 
how the employment created by these relocating businesses has built up over time for 
each cohort relative to the base year (the year before the voucher was connected). It 
shows that in most cases, the number of jobs that have been relocated to treated OAs in 
any given year have been lower than the base year.  This applies to all of the cohorts 
except areas that received a voucher in 2017 (a very small cohort).   

Table 3.8 Employment change due to businesses relocating in to output areas with 
business vouchers  
 Cohort of support 2017 cohort 

(n=41) 
2018 cohort 
(n=2,565) 

2019 cohort 
(n=4,062) 

2020 cohort 
(n=1,844) 

Period of analysis 2017-21 2018-21 2019-21 2020-21 
Base year 12,000 281,700 205,300 51,500 
Yr of support 26,700 241,800 176,400 43,100 
2 yrs  12,900 268,700 138,700  
3 yrs  25,000 210,100   

  Source: Belmana analysis of BSD. Figures rounded to nearest hundred.  

 
16 Pay As You Earn. This is s the system which employers use to extract income tax and national 

insurance out of salaries. 
17 Value Added Tax 
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3.68 Table 3.9 compares the change in employment due to firms relocating with control areas.  
It shows that both control areas have also experienced a fall in employment from 
relocating businesses relative to the base year.  In both cases the differences are not 
statistically significant, meaning vouchers have had no observable effect.  

Table 3.9 Difference in difference analysis for employment due to businesses 
which have relocated to areas with vouchers 
Cohort of support Change in 

treated 
Change in 
preferred 

Change in 
alternative  

Diff with 
preferred 

Diff with 
alternative 

Year of support 
(n=8,512) 

-10.1% -10.3% -10.1% 0.2% 0.0% 

2 years (n=6,668) -13.1% -13.6% -8.3% 0.5% -4.8% 
3 years (n=2,606) -24.0% -25.6% -22.0% 1.6% -2.0% 

Source: Belmana. Note: Significance levels are 1% (***), 5% (**) and 10% (*) 

Employment changes from new business starts  

3.69 A total of 307,400 new businesses were started in areas with business vouchers, creating 
around 2 million new jobs. On average this is equivalent to 36.1 new businesses and 
around 231.1 jobs in each treated OA. However, relative to the base year, the annual 
employment contributed by new businesses has decreased for most of the business 
cohorts in each of the years following support (see Table 3.10).  

Table 3.10 Employment change due to new business starts in areas with business 
vouchers 
 Cohort of support 2017 cohort 

(n=41) 
2018 cohort 
(n=2,565) 

2019 cohort 
(n=4,062) 

2020 cohort 
(n=1,844) 

Base year 42,200 605,000 370,500 131,600 
Yr of support 37,500 492,300 307,500 61,700 
2 yrs  56,000 451.200 210,500  
3 yrs  29,700 320,700   

Source: Belmana analysis of BSD. Figures rounded to nearest hundred.  

3.70 The difference in difference analysis shows that both control areas have also experienced 
a fall in employment from new business starts relative to the base year.  However the fall 
was higher than in areas with vouchers, with the difference being statistically significant at 
the 10% level in two of the years.  This may indicate that vouchers have helped to 
moderate the decline.  However, as previously noted, these estimates are subject to 
significant uncertainty given the wide range of other factors which could explain this.   
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Table 3.11 Difference in difference analysis for employment due to new business 
starts 
Cohort of support Change in 

treated 
Change in 
preferred 

Change in 
alternative  

Diff with 
preferred 

Diff with 
alternative 

Year of support 
(n=8,512) 

-10.1% -13.5% -14.5% 3.4%* 4.4% 

2 years (n=6,668) -22.2% -23.3% -21.5% 1.1% -0.7% 
3 years (n=2,606) -30.0% -35.2% -32.4% 5.2%* 2.4% 

Source: Belmana. Note: Significance levels are 1% (***), 5% (**) and 10% (*) 

Conclusions 
3.1 This chapter has looked at the effects of business vouchers on employment, turnover and 

productivity using counterfactual analysis (comparing the change in performance in 
treated areas and control areas). Analysis has been undertaken at two levels: 

• Firm level analysis: the individual businesses that have received a voucher and 
the effect this has had on business performance. 

• Area level analysis: the output areas that these businesses are located in  

3.2 The firm level analysis shows that employment in businesses that received a voucher 
increased at a faster rate than in the preferred control group (based on firms that had 
cancelled voucher applications).  This difference was statistically significant, indicating 
that a proportion of this employment growth is attributable to the voucher.  If these results 
are representative of the wider business population, we estimate that this would mean 
over 24,000 jobs have been created by businesses as a result of receiving the voucher.   

3.3 The firm-level analysis has shown that the additional jobs created in businesses that 
received a voucher have been in higher quality jobs that attract a wage premium for 
people moving in to these roles.  This is an indicator that the jobs created through 
vouchers has resulted in movement from less to more productive jobs.  We estimate the 
scale of these benefits to be £37.5m in 2022 prices.      

3.4 The firm level analysis has, so far, not found evidence that vouchers have led to 
additional turnover or improvements in turnover per employee.  Businesses that have 
received vouchers have performed better against these measures than the wider 
business population, including those with similar characteristics.  However, when they are 
compared to similar businesses with cancelled vouchers or with similar businesses from 
the same exchange area, business performance has been similar or worse.   

3.5 One possible explanation for this is that the results mainly reflect the impacts of the 
GBVS voucher scheme where vouchers were more likely to be connected in urban and 
commercial areas.  Therefore, any businesses who wanted an upgraded connection 
(such as those who had a voucher application cancelled) were more likely to be able to 
secure an upgrade through alternative means.  At this stage it has not been possible to 
assess differences between the GBVS and RGC schemes, however this will be a focus of 
the follow-up evaluation in 2024.   

3.6 The area level analysis is subject to much greater uncertainty than the firm level analysis 
due to issues with turnover data for small areas and the fact that fewer than 2% of 
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businesses in supported output areas have received a voucher.  That means the scale of 
intervention is very modest which makes it difficult to robustly detect the effects of 
vouchers, given the wide range of other factors which affect area level performance.  With 
these caveats in mind, the results show that areas that have received vouchers have 
experienced a fall in employment and turnover, but that vouchers may have helped to 
avoid these falls being even greater.     

  



BDUK Vouchers Evaluation: Impacts and Value for Money Assessment 

  
  59  

 

4. Residential Survey Findings  

Summary of key findings 

● Sample: a total of 4,298 completed responses were received from residential 
voucher recipients, representing a 20% response rate. Based on a 95% confidence 
level, this means the results in the report have a margin of error of +/- 1.36%. 

● Residents’ characteristics: survey respondents tend to be older, wealthier and 
higher skilled than the UK population.  89% of respondents were over the age of 40 
compared to a national average of 75% (based on the age of the household 
reference person), and 39% were retired compared to a UK average of 23% (based 
on total population18).  This is likely to be explained by the fact that most residential 
vouchers have been used in rural areas which have an older population.  
Respondents were also less likely to live alone, and less likely to have children in the 
household than the UK average.   

● Motivations: The main drivers for residents applying for the voucher were to access 
faster download speeds, to access a reliable line, and to access faster upload 
speeds. 88% of residents sought the upgrade for personal internet use, 55% sought 
the upgrade to work or run a business from home and 24% wanted the upgrade for 
educational purposes. 

● The voucher process: Resident satisfaction with the voucher application process 
was high, with 88% of residents satisfied or very satisfied with the ease of the 
voucher process and 87% satisfied or very satisfied with the length of the process.  

● Satisfaction with upgraded connection: Residents’ satisfaction with their internet 
connection has increased following the upgrade. Whilst before the upgrade, between 
26% and 36% of residents were satisfied with their connection, more than 90% of 
residents are now satisfied with the upgraded connection’s reliability, download and 
upload speeds.  

● Use of the upgraded connection: 96% of residents are making greater use of 
personal internet applications following their upgrade, with a significant proportion of 
over 65s using these for the first time. 62% are making greater use of their internet 
for educational purposes and the same proportion (62%) are making greater use of 
the internet for work or business purposes. The majority of residents using their 
connection for these applications also report that their upgrade was important in 
enabling them to do so. For instance, 88% of households using the internet for 
children’s education said their upgrade was important in enabling them to do so. 
91% of those using the internet to work from home said it was important in enabling 
them to do so.     

● Benefits: Just over half of residents (53%) reported that the upgrade had increased 
their life satisfaction, and 7% reported that they feel less lonely after the upgrade.  
Being able to keep in touch with friends and family, stream entertainment services 
and use online banking are the main internet uses that have improved life 

 
18 There is currently no up to date data on the economic activity status of household reference persons.  This will be available 

from the 2021 Census but has not been published yet.   
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satisfaction.  44% of residents said they have reduced their weekly travel as a result 
of their upgraded connection (three quarters of whom are people who work from 
home), 15% have found a new job or increased their salary and 8% have started a 
business.  High proportions of households who are using the internet for educational 
or work purposes say it has improved their quality of life (83% and 86% 
respectively). There is also evidence of certain groups deriving particular benefits 
from the upgrade. For example, lone parents are more likely to have gained new 
skills or qualifications or found a new job.   

● Disbenefits: Half of residents reported a disbenefit from their upgrade. The 
disbenefits affecting the greatest number of residents are the cost of upgrading 
(29%) and an increase in home energy usage (28%). Approximately one in ten have 
experienced an issue with their connection.  

● Covid 19 pandemic: More than three quarters of residents (79%) say their upgrade 
has helped them to adapt during the pandemic. The main ways in which the upgrade 
has helped residents to adapt are being able to access entertainment services 
during lockdown, avoiding going to shops by shopping online and enabling members 
of the household to work from home.  

Purpose of Chapter 
4.1 This chapter presents the results of the survey of residents who received vouchers.  This 

is a large and rich dataset which provides insights on the characteristics of households 
that have received vouchers, why they were motivated to apply, their satisfaction with the 
application process and the upgraded connection and the benefits they have derived from 
the upgrade.  This helps to build a picture of how residents have benefited from the 
voucher schemes. 

4.2 It also draws out the differences between groups including households with different 
characteristics (e.g. age, employment status, whether the household contains children), 
households in different locations (commercial and non-commercial areas) and 
households who received different types of vouchers (project/standard) or through 
different schemes (GBVS/RGC).   

4.3 The survey also provides important evidence on what households would have done if the 
voucher had not been available, which we use to assess the additional effects of 
vouchers on wellbeing and other outcomes.   

Method 
4.4 The survey used a mixed-methods approach. An online survey was developed and sent 

to all 24,978 residential voucher recipients supported via the GBVS and RGC schemes 
where the premises were connected by the end of December 2021. This was based on 
the most recent vouchers data available to the evaluation team at the time. 

4.5 Online survey responses were monitored, and telephone interviews were used to boost 
the number of responses and to minimise response bias from particular types of resident. 
For example, as the vouchers programme spanned several years from 2018 to 2021 
there was a risk that residents who had received their voucher more recently were more 
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likely to respond compared to residents who had upgraded earlier in the programme 
period.  This is due to later beneficiaries having better recollection of the upgrade and its 
benefits than earlier beneficiaries.   

4.6 Telephone interviews were also used to contact households that had only partially 
completed an online response to the survey, to either complete over the telephone or to 
encourage them to complete their online response. It was also used more generally to 
encourage businesses to respond online if a telephone interview was not convenient for 
them.  Telephone interviews also enabled residents who did not want to share their 
feedback online an alternative way of responding.  

4.7 Residents were asked a range of questions to understand their household characteristics, 
motivations for using the voucher scheme, how they are using the internet, the benefits 
and disbenefits experienced from their upgrade and how it has helped them to adapt to 
the Covid-19 pandemic.  A copy of the questionnaire is provided in Appendix C.     

4.8 In total, 4,928 responses were received from residential voucher recipients, with 271 of 
these being fully completed by telephone. In total a 20% response rate was achieved 
from the total population of 24,979 vouchers19. Table 4.1 summarises the number of 
completed responses received from different groups of interest to DCMS. The table 
shows that, on the whole, the response rate across the groups was broadly 
representative of the population. However, to account for the small differences, such as a 
higher response rate from more recent vouchers, the data has been weighted using rim 
weighting20.  

4.9 Significance testing was conducted to identify any statistical differences in responses 
from key groups of interest.  This focused on the following variables: 

• Voucher characteristics: scheme, rural/urban, commerciality21, year of 
application. This data was provided by BDUK. 

• Household characteristics: age, household type and size, whether they have 
children or not, housing tenure and occupation. These characteristics were 
captured as part of the survey.  

4.10 Where statistically significant differences are identified, to a 95% confidence interval, 
these are noted in the commentary. 

4.11 Where relevant, findings from the residents survey have been compared with the findings 
from the survey of business voucher recipients conducted earlier in 2022.  

 
19 In total, contact details for 26,252 vouchers were provided and emailed the survey. Out of those, 

3,625 emails bounced back / were unusable.  
20 Random Iterative Method, which involves giving greater or lesser weight to responses from 

different groups to ensure the sample is representative of the target population. It should be 
noted that it was not possible to weight by household characteristics such as age, income etc 
as this information on voucher recipients is not held by BDUK.   

21 Commerciality has been assessed based on BDUK’s cost model, which estimates the cost to 
build to all premises in the UK.  This has been matched to the survey respondents.  Where the 
estimated cost to build is less than £615, the premise is considered to be ‘commercial’.  If it is 
over £615, it is considered to be ‘non-commercial’.    
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4.12 The demographic characteristics of respondents were also compared to data for the UK 
population to understand how these compare to the national average.  This drew upon a 
range of demographic and socio-economic datasets produced by ONS which are 
referenced in the chapter.   

 

Table 4.1 Voucher population and survey responses 
Category Description  Population 

(n) 
Population 
(%) 

Survey 
responses 
(n) 

Survey 
responses 
(%) 

Voucher type Project 24,955 99.90% 4,928 100% 
Standard 24* 0.10% 0 0% 

Voucher 
scheme 

GBVS 6,621 27% 1,125 23% 
RGC 18,358 73% 3,803 77% 

Urban/rural Urban 2,750 11% 401 8% 
Rural 22,228 89% 4,527 92% 

Commerciality Commercial 7,493 30% 1,327 27% 
Non-commercial 15,494 62% 3,337 68% 
Unknown 1,991 8% 264 5% 

Year of 
connection 

2018 534 2% 36 1% 
2019 2,767 11% 543 11% 
2020 9,801 39% 1,598 32% 
2021 11,875 48% 2,751 56% 
Unknown  2 0%     

Source: Winning Moves 
*the small number of standard residential vouchers were in the early piloting stage, 
which wasn't continued into the main scheme launch. Residential vouchers have only 
been available as part of projects under both GBVS and RGC schemes. 

Survey findings 

Characteristics of respondents 

4.13 This section describes the characteristics of residential voucher recipients based on the 
responses to the survey. Data is weighted as set out in the section above. Demographic 
data is not available for the population of residential voucher recipients so it is not 
possible to say whether the characteristics of survey respondents is representative of the 
residential voucher population. Where data is available, the analysis compares the 
characteristics to the UK population as a whole.    
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Age of respondents 

4.14 Figure 4.1 shows the age profile of voucher recipients who responded to the survey and 
compares this to the age of household reference persons (HRPs)22 for the UK as a 
whole.  It shows a disproportionately high share of survey respondents were over the age 
of 40 (89%) compared to the UK population (75%). In contrast only 10% of respondents 
were aged between 18 and 39 compared to 25% of the UK population.   

4.15 A key reason for the difference with the UK population is that residential vouchers have 
tended to be used in more rural areas (see Table 4.1) which have older populations; 
Census data shows 58% of people living in rural areas were aged 40 or over in 2021 
compared to 49% in urban areas.  This may suggest that the age profile of survey 
respondents is representative of the HRP population in those areas where vouchers have 
been used.  However it is not possible to verify this as ONS has yet to publish sub-
national data on the age of HRPs from the 2021 Census, which would allow us to 
compare the age of voucher recipients with HRPs in rural areas.   

4.16 It is also possible that the age profile of voucher recipients is not representative of the 
local population, and the difference with the UK population is instead explained by older 
voucher recipients being more likely to respond to the survey.  However there is limited 
evidence for this. While some studies have shown differences in response rates for 
different age groups, this is strongly influenced by the mode of survey.  For web-surveys, 
which was the main method used in this case, a number of studies find that young people 
are more likely to respond than older people, particularly if they can complete it on their 
smartphone which was the case for this survey23.  Although it should be noted that a 
number of these studies attribute this to varying levels of internet access which we know 
is not the case for voucher recipients.   

4.17 This suggests that differences in survey response rates by age group do not explain why 
survey respondents tend to be older than the UK average. It suggests strongly that 
residential vouchers are more likely to have been used by older households, and that this 
is fully or partly explained by the age profile of the areas where they have been used.   

 
22 The household reference person is the member of the household in whose name the 

accommodation is owned or rented, or is otherwise responsible for the accommodation. Since 
most vouchers are likely to have been applied for by the household reference person, this is a 
better comparison than comparing against the age of the total UK population.    

23 See Cho et al (2013), Azeredo et al (2019) and Van Horn et al (2016) 
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Figure 4.1 Age of respondents (survey sample = 4,928) 

 

Source Winning Moves and ONS Mid Year Population Estimates 

4.18 The age profile of residential voucher beneficiaries is even older in non-commercial areas 
(those households in the most remote or difficult to access locations where costs are 
greatest).  Figure 4.2 shows that 42% of respondents in these locations were over the 
age of 65 compared to 25% in commercial areas.   

4.19 This difference in demographics is important for understanding differences in survey 
responses between commercial and non-commercial areas in later sections.  The high 
proportion of older households in non-commercial areas has an important bearing on how 
respondents are using the internet and the benefits they derive from it.  This is analysed 
in paragraphs 4.67 to 4.83.  
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Figure 4.2 Age profile of respondents by commerciality category (n=4,928) 

 

Source Winning Moves 

Employment status 

4.20 Just over half (57%) of survey respondents are economically active (either employed, 
self-employed or unemployed but seeking work).  This is significantly lower than the UK 
average for people aged 16+ (63%)24.  This is due to the large proportion of survey 
respondents who are retired (39%), which is significantly higher than the UK average 
(23%).  This is a reflection of the older age profile of survey respondents.  

4.21 If we exclude retired people from the sample, thereby focusing mainly on people of 
working age, the economic activity rate of survey respondents is 93% which is 
significantly higher than the equivalent for the UK (81%).   This might be expected given 
that residential voucher recipients need to be in a secure financial position to pay for a 
fibre broadband subscription.   

4.22 As above, it is not possible to say with certainty that this is representative of the 
residential voucher population.  Some studies have found differences in response rates 
between groups with a different employment status (for example, employed people have 
been found to be more likely to respond than unemployed people). However, we have 
been unable to find any evidence that retired people are more likely to respond to a web 
survey than people from other groups.  Therefore, we can be reasonably confident that 
vouchers have been disproportionately used by retired households.   
 
 
 

 
24 In this case it is not possible to compare with the economic status of HRPs as the data is not 

yet available from the 2021 Census.   
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Table 4.2  Economic status of survey respondents compared to UK population 
Employment status Survey 

responses (n) 
Survey 
responses (%) 

UK population 

Economically active 2,809 57% 63% 
Employed 1,823 46% 53% 
Self employed 493 10% 8% 
Unemployed 50 1% 2% 
Economically inactive 2,020 41% 37% 
Retired 1,922 39% 23% 
Student 0 0% 7% 
Inactive for another reason 99 2% 7% 
Prefer not to say 99 2%   
Total  4,928 100% 100% 

Source Winning Moves and ONS (2022): Annual Population Survey 

Size of household 

4.23 The average household size across survey respondents is 2.6, which is larger than the 
UK average of 2.36. Half of respondents were from two person households (50%) 
compared to a UK average of 34%, while 38% lived in a household of 3 or more people. 
Only 11% of survey respondents lived on their own which is significantly lower than the 
UK average of 30%.   

Figure 4.3 Number of people in households (n=4,928) 

 

Source Winning Moves and ONS (2021): UK Household Survey 
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Household type 

4.24 Table 4.3 shows the characteristics of households that responded to the survey. Almost 
half (44%) of survey respondents live in a household with a couple with no children. 
Almost four in ten (38%) live with children; (34%) are a couple with at least one child and 
4% are lone parents with at least one child. Smaller proportions of respondents are from 
a one person household, two or more unrelated adults or a multi-family household.  

4.25 It is not possible to say with certainty whether this is representative of the voucher 
population.  A comparison with UK household data shows survey respondents were 
significantly more likely to live in a household containing a couple and significantly less 
likely to live in a single person household.  

Table 4.3 Household type 
Household type Survey respondents 

(n=4,928) 
UK Households 

One person household 11% 29% 
A couple with no children 44% 28% 
A couple with at least one child 34% 28% 
Lone parent with at least one child 4% 10% 
Two or more unrelated adults 2% 3% 
Multi-family household 5% 1% 

Source: Winning Moves and ONS (2021): Families and Households  

Children in full time education 

4.26 Just over one quarter (28%) of survey respondents have one or more children in full-time 
education within their household. Although a direct comparison to national data is not 
available, the Families and Households data (2021)25 shows that 39% of UK households 
include one or more children, suggesting that the respondent sample has a lower 
proportion of households with children compared to nationally.  

 
25 

https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/families/bul
letins/familiesandhouseholds/previousReleases  

https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/families/bulletins/familiesandhouseholds/previousReleases
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/families/bulletins/familiesandhouseholds/previousReleases
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Figure 4.4 Number of children in full-time education in household (n=4,928) 

 

Source Winning Moves 

Household income 

4.27 Survey respondents were drawn from a broad range of income groups26.  However 
Figure 4.5 shows that the distribution was skewed more towards higher income 
households, with 20% reporting a household income of over £80,000; significantly more 
than any other income band.  To put this in to context, in 2021 the median salary (for an 
individual) in the UK in 2021 was £31,400 and the average household disposable income 
(after tax) was equally £31,40027. A high proportion of respondents were from older age 
groups and therefore more established in their careers. This may explain part of the 
difference but is unlikely to explain all of it.    

4.28 The chart shows that a quarter of respondents did not wish to report their income.  If 
these are excluded from the sample, it is estimated that more than three quarters of 
respondents (76%) live in households with an income over £30,000 (roughly the national 
median).   

4.29 A number of studies have shown that response rates to web-surveys are generally lower 
among lower income households than higher income households28, which may mean the 
sample is skewed towards higher income voucher recipients.  

4.30 However, there are also a number of reasons why we might expect vouchers to have 
been disproportionately used by higher income households.  Analysis undertaken in the 
first phase of this evaluation showed that vouchers had tended to be used in areas that 
are less deprived than the median.  Even when we focused just on LSOAs in rural areas, 
this found that 70% of vouchers had been used in areas in the fifth to eighth decile of 

 
26 It should be noted that we have assumed respondents have provided a ‘before tax’ income value 

as the survey question did not specify.  
27 https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/earningsandworkinghours  
28 See Yu and Yu (2012) which conducted a meta-analysis of 98 studies  

https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/earningsandworkinghours
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deprivation (where the first decile is the most deprived).  A number of suppliers 
interviewed during the first phase of the evaluation also reported that they specifically 
target households in wealthier areas as take-up is likely to be higher. This suggests that 
the high proportion of wealthier households using residential vouchers may be a natural 
outcome of the fact that voucher schemes are supplier-led.   

4.31 Nevertheless, it should also be noted that lower income households have also benefited 
from the voucher scheme, even if the proportion is lower than higher income groups.   

 
Figure 4.5 Household income of survey respondents (n=4,928) 

 

Source Winning Moves 

Tenure 

4.32 85% of survey respondents reported that they own their property (either outright or with a 
mortgage), which is significantly higher than the average for UK households (64%)29.  
53% of respondents own their home outright, which is more than double the UK average 
(21%).  In contrast, only 10% of respondents rent their home (either privately or from a 
council/housing association) compared to 36% of households in the UK.  Again this offers 
evidence that residential voucher recipients tend to be from more financially secure 
households.    

 
29 This may be expected as homeowners are likely to have a greater incentive to improve their 

broadband connection than people who are in rented accommodation and  may only be there 
for a short period of time (and face greater restrictions on making changes to the property) 
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Figure 4.6 Housing tenure 

 

Source Winning Moves and ONS: People in households by housing tenure and 
combined economic activity status of household members: Table I - Office for National 
Statistics (ons.gov.uk) 

Occupations 

4.33 Survey respondents are, on average, employed in higher skilled occupations than the rest 
of the UK population.  Of those that have one or more adults in employment within their 
household, (n=3,450) 58% work in either a managerial or professional occupation (the 
two highest skilled groups) compared to 34% in the UK as a whole.  In contrast only 11% 
are employed in the three lowest skilled groups (sales and customer service; process, 
plant and machine operatives, and elementary occupations) compared to 22% in the UK 
as a whole.  The fact that  

https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/datasets/workingandworklesshouseholdstableipeopleinhouseholdsbyhousingtenureandcombinedeconomicactivitystatusofhouseholdmembers
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/datasets/workingandworklesshouseholdstableipeopleinhouseholdsbyhousingtenureandcombinedeconomicactivitystatusofhouseholdmembers
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/datasets/workingandworklesshouseholdstableipeopleinhouseholdsbyhousingtenureandcombinedeconomicactivitystatusofhouseholdmembers
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Figure 4.7 Occupation of survey respondents (n=3,450) 

 

Source Winning Moves and ONS Annual Population Survey 

Use of the internet 

4.34 All survey respondents are regular users of the internet. Almost all (98%) survey 
respondents said that they go online at least once a day, when connected to their home 
internet, with the vast majority going online multiple times a day. The remaining 2% said 
they go online two or three times per week.    

4.35 These findings can be compared with ONS’s survey of internet access and use for the UK 
population as a whole30. This found that 89% of adults used the internet daily in 2020.  
This means voucher beneficiaries are more likely than the general population to be 
frequent internet users31.  The fact that voucher beneficiaries are frequent users could 
also be seen as positive in that that the benefits of usage should take effect quickly.   

4.36 There is also evidence that vouchers have helped those who rarely go online to engage 
more with the internet. For example, 89% of respondents who said they use the internet 

 
30 Internet access - households and individuals - Office for National Statistics (ons.gov.uk) 
31 It should be noted that the ONS survey data is for 2020 while the vouchers survey was 

undertaken in 2022.  The ONS survey shows that the proportion of people who are daily internet 
users increases year on year.  Therefore we would expect the proportion in 2022 to be higher 
than this data suggests.   

https://www.ons.gov.uk/peoplepopulationandcommunity/householdcharacteristics/homeinternetandsocialmediausage/datasets/internetaccesshouseholdsandindividualsreferencetables
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less frequently than once a day said they were making greater use of the internet for 
personal and leisure uses.   

 
Figure 4.8 Thinking about when you are connected to your home internet, how 
often do you personally go online? (Exclude internet access from mobiles and 
smartphones if you are accessing the internet via your mobile) (n=4,928) 

 

Source Winning Moves 

Motivations and goals 

Decision to apply for a voucher 

4.37 Residents were asked whether they actively sought the voucher themselves or whether 
they were contacted by another organisation. One third of residents (33%) said that they 
actively sought the voucher. This proportion is broadly in line with the proportion of 
businesses that said they contacted a broadband supplier about an upgrade (30%) in the 
survey of business voucher recipients.  

4.38 Over half (55%) of residents said they were contacted by another organisation – this is a 
higher proportion compared to the third of businesses (32%) that said they were 
contacted by a broadband supplier. 10% of residents specifically mentioned they were 
contacted by neighbours or a local community group. 

4.39 Figure 4.9 shows the proportion of residents that were contacted by another organisation 
about the voucher scheme decreased from 75% of 2018 applicants to 51% of 2021 
applicants. Conversely, the proportion of residents that have actively sought the voucher 
has increased over time, from 16% of residents in 2018 to 36% of 2021 applicants.  This 
may suggest later voucher recipients were more motivated to apply for a voucher than 
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earlier recipients and have been more proactive in seeking out new connectivity32.  It 
should also be noted that a large proportion of these later voucher recipients who actively 
sought the voucher reported that they had heard about the voucher scheme through a 
neighbour or friend.   

Figure 4.9 Did you actively seek the voucher yourself or were you contacted by 
another organisation?  

 

Source Winning Moves 

4.40 The majority of survey respondents (56%) found out about the voucher scheme through 
their broadband supplier (see Figure 4.10). Over a quarter (26%) found out about the 
scheme through a neighbour, community group or through friends and family. Much 
smaller proportions of residents first heard about the scheme through a local authority or 
an online search, advertisement or through social media. 

4.41 There were a number of statistically significant differences in how residents heard about 
the voucher scheme: 

• A higher proportion of GBVS recipients (62%) heard about the scheme through a 
broadband supplier than RGC voucher recipients (54%). In contrast, a slightly 
higher proportion of RGC recipients (8%) heard about the scheme through a local 
authority compared to 4% of GBVS recipients.  

• The proportion of residents hearing about the scheme through a broadband 
supplier has decreased over time; 75% of residents that applied for a voucher in 
2018 heard about the scheme through a broadband supplier compared to 74% in 
2019, 60% in 2020 and 48% in 2021. In contrast, the proportion of people who 

 
32 Over time suppliers have increasingly linked to the voucher scheme through their own website, 

allowing them to identify and aggregate demand themselves.  This could also explain why a 
higher proportion of beneficiaries in later years reported that they actively sought the voucher 
themselves. 
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heard about it through a neighbour, community group or friend increased from 
22% to 30%.  This suggests that the voucher schemes have been increasingly 
successful in raising awareness of the benefits of vouchers through word-of-
mouth, while earlier schemes were more dependent on marketing of suppliers. 
However, it may also indicate that suppliers were already aware of pre-existing 
demand, which they could serve in the early phases of the voucher scheme. This 
is likely to have diminished over time, resulting in a pattern which is more 
representative of the flow of demand.    

• A slightly higher proportion of residents that are employed (59%) heard about the 
scheme through a broadband supplier compared to 51% of retired residents. In 
contrast, retired residents were more likely to have heard about the scheme 
through a community group or through a neighbour, family or friends.  

 

Figure 4.10 Where did you first hear about the voucher scheme (n=4,928) 

 

Source Winning Moves 

 Motivation for applying for a voucher 

4.42 The main drivers for residents wanting to upgrade their broadband were to access faster 
download/browsing speeds, to access a reliable uncontested line, followed by the desire 
to access faster upload speeds. Far smaller proportions (fewer than one in ten) of 
residents cited other motivations such as being persuaded by a supplier.  

4.43 These findings were broadly comparable with the responses to the same question in the 
business survey except a higher proportion of businesses stated reliability and access to 
faster upload speeds as a motivation (66% and 55% respectively).  

4.44 Statistically significant differences between different groups were as follows: 
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• A higher proportion of younger (under 65) and employed residents selected 
download speeds, faster upload speeds and to access a reliable, uncontested line 
as their motivation for applying for a voucher. In contrast, a slightly higher 
proportion of older and retired residents (10%) said there was ‘no specific reason, 
but the benefits seemed worthwhile’ and / or selected ‘to access a dedicated 
customer service and technical support’ (11%), compared to the rest of the 
sample. 

• A higher proportion of residents with children (81%), and those with four or more 
people living within their household (82%) said that they used the voucher scheme 
to access faster download speeds compared to smaller households and those 
without children.  

 

Figure 4.11 What were the main reasons why you applied for or accepted and 
approved the voucher? (multiple response) (n=4,928) 

 

Source Winning Moves 

4.45 The desire for faster speeds and greater reliability were the main reasons why all groups 
decided to apply for a residential voucher.  However there were a number of statistically 
significant differences in the motivations of people with different characteristics related to 
age, employment, income and household type (see Table 4.4).  

4.46 This shows working households, those in high skilled or high-income roles and those with 
children were more likely to cite faster speeds and reliability as a motivating factor 
compared to retired and lower income households.  In contrast, retired households were 
more likely to give apathetic reasons for applying for a voucher, with 20% reporting that 
they did not have a specific motivation or they were persuaded by the broadband supplier 
compared to 12% of working households.     
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Table 4.4 Characteristics of respondents who were more or less likely to cite 
different motivations (percentages shown in brackets) 

Motivation for 
seeking upgrade 

More likely to cite motivation  Less likely to cite 
motivation 

Faster download 
speeds 

• Incomes over £80K (86%) 
• People in employment (83%) 
• People in high skill 

occupations (82%)  
• Households with children 

(81%) 
• People of working age (80%) 

• Over 65s/retired 
(74%) 

• One person 
households (68%) 

• Incomes below 
£30K (61%) 

Reliability • People in high skill 
occupations (59%) 

• GBVS voucher recipients 
(57%) 

• People aged 40 to 64 (56%) 
• Employed or self-employed 

(57%/61%) 

• RGC voucher 
recipients (52%) 

• Over 65s/retired 
(50%) 

• Incomes below 
£20K (41%) 

To access dedicated 
customer 
service/tech support 

• Over 65s (11%) 
• Retired (10%) 

• Working age (6%) 
• Employed (5%) 

No specific 
motivation but 
seemed worthwhile, 
or persuaded by a 
supplier 

• Over 65s/retired (20%) • 40 to 64 (10%) 
• Employed (9%) 

Note: Sample sizes for each of these groups is provided in Appendix D 

4.47 Respondents were asked what their wider goals and motivations were for seeking an 
upgraded internet connection, specifically whether this was driven by personal/household, 
education or professional reasons.   A large majority (88%) indicated ‘personal/household 
use’ was a driver, while just over half cited ‘working from home/running a business’.  A 
smaller proportion cited educational use as being a motivating factor (25%). 
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Figure 4.12 What were your wider goals and motivations for seeking an upgraded 
internet connection? (Multiple response) (n=4,928) 

 

Source Winning Moves 

4.48 Personal/household  use was the main motivation for all groups, but there were a number 
of significant differences between different types of households for other motivations.  
Table 4.5 shows households that were more likely to cite education and professional 
reasons as a motivation for seeking an upgrade have a number of shared characteristics, 
including age, tenure, family status and household income.     

Table 4.5 Groups more likely to cite education or professional uses as a motivation 
for upgrading 
Characteristics of households More likely to 

cite education 
uses 

More likely to cite 
professional uses  

Between ages of 25 and 65 ✓ ✓ 
Own their own home with a mortgage ✓ ✓ 
Households with children (including lone 
parents and couples) 

✓  

Couples with children ✓ ✓ 
Household income over £80,000 ✓  
Household income over £60,000  ✓ 
Households in commercial areas  ✓  
Self-employed or people working full time  ✓ 
People working in managerial, professional or 
technical occupations 

 ✓ 

Source: Winning Moves 
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Reasons for not upgrading connection previously 

4.49 82% of residential survey respondents stated the main reason why they had not 
upgraded their broadband previously was because it wasn’t available where they live. 
This is much higher than the proportion of businesses who gave this answer in the 
business survey (62%). Only 6% of residential survey respondents said they had not 
upgraded their connection because it was too expensive, which was significantly lower 
than in the business survey (34%).  Much smaller proportions of respondents selected the 
other options.  

4.50 The differences in responses to the residents and business survey can be explained by 
the fact that a much higher share of residents received a voucher through the RGC 
scheme which was targeted on rural and non-commercial areas, while businesses were 
more likely to receive a voucher through GBVS.  If we focus only on the responses from 
RGC beneficiaries in both surveys, a very similar proportion cite availability as the main 
reason why they had not upgraded (87%).   

4.51 A small proportion (5%) of residents selected ‘other’ when asked why they had not 
upgraded their connection previously. Responses tended to fall into one of two main 
themes: 

• The resident was moving house, waiting to move house or was changing living 
arrangements, so the timing of upgrading was not appropriate. 

• An upgrade was not available beforehand, with some specifically commenting that 
they had been told by internet service providers that they weren’t able to connect 
them / do the necessary cable work.  

4.52 Significant differences between groups include: 

• A higher proportion of residents in non-commercial areas (86%) said that they had 
not upgraded before because it wasn’t available where they are located, compared 
to 80% in commercial areas.  

• Affordability was a more important reason for lower income households.  13% of 
residents on the lowest incomes (less than £20,000) selected ‘it was too 
expensive’ compared to just 3% of residents with a household income of £80,000 
or more.  Similarly younger respondents below the age of 40 were also more likely 
to cite affordability as the main constraint (11%) than over 65s (4%).  
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Figure 4.13 Why had you not upgraded your broadband connection previously? 
(n=4,928 for residents survey, n=1,681 for business survey) 

 

Source Winning Moves 

What would residents have done if the voucher had not been available?  

4.53 When asked what they would have done had the voucher not been available, 17% of 
residential survey respondents  stated that they would have got the same connection at 
the same time, and a further 4% would have achieved the same connection by moving 
house.  This represents the pure deadweight of the intervention (21%); any benefits that 
flow from these connections would have happened anyway and therefore the vouchers 
would not have provided any additional benefits.  However some caution is needed.  The 
proportion that stated this is much higher than in the business survey (15%) despite a 
much higher proportion of residents claiming they had not upgraded because fibre 
broadband was not available in their area.  Further analysis shows that 16% of those who 
said they would have got the same connection at the same time also said that it was not 
available in their area, and therefore provided conflicting information.   

4.54 A further 37% of respondents said they would have upgraded, but in a way which is sub-
optimal (the red bars).  This includes 15% who would have got the same connection but 
at a later date, 14% who would have got a lower performance connection now, and 8% 
who would have got a lower performance connection at a later date.   It can be assumed 
that these households would have been able to secure some of the benefits that the 
upgrade has provided in the absence of a voucher but not all of them.   

4.55 Almost half of respondents (42%) said that they would not have upgraded their 
broadband at all without the voucher. This is also higher than the proportion of 
businesses who gave the same answer (38%).  For these respondents, 100% of the 
benefits that flow from their upgrade can be attributed to the voucher (meaning 
deadweight is zero).    
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Figure 4.14 What would you have done about your broadband connection if the 
voucher had not been available? (n=4,928) 

 

Source Winning Moves 

4.56 The survey results suggest deadweight is lower in rural and non-commercial areas. A 
higher proportion of respondents in non-commercial areas (35%) and RGC voucher 
recipients (37%) said that they would not even have considered an upgrade to their 
connection without the voucher, compared to residents in commercial areas (28%) and 
GBVS voucher recipients (23%).  

4.57 The proportion of residents who said they would not have considered a new connection 
without the voucher also increases by voucher application year. 19% of voucher 
applicants in 2018 said they would not have considered a new connection, compared to 
23% of 2019 applicants, 30% of 2020 applicants and 38% of 2021 applicants. This may 
also reflect growing awareness and interest in adopting gigabit capable connectivity over 
time.   

4.58 There is also a high degree of crossover between people who said they would not have 
considered an upgrade without the voucher and those that said they actively sought out 
the voucher (which is also increasing over time; see Figure 4.9 above); 75% of people 
who said they sought out the voucher said they would not have considered an upgrade if 
it had not been available.  This suggests the voucher schemes have become more 
effective in their targeting over time. They are increasingly being used by people who are 
more motivated to get a voucher and who otherwise would not and could not have 
upgraded their connection.   
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Figure 4.15 Percentage of respondents who would not have considered an 
upgrade without the voucher (n=4,928) 

 

Source Winning Moves 

The Application Process 

4.59 Under a third of residents led the voucher application process themselves (30%).  44% of 
respondents reported the process was led by the broadband supplier and 22% said it was 
led by a community organisation or by neighbours as part of a shared initiative.    

4.60 There were some significant differences between groups, most notably by age group.  
Young people below the age of 40 were more likely to have led the application process 
themselves (37%), while older people over the age of 65 were more likely to say it was 
led by a neighbour or a community organisation (27%).   
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Figure 4.16 Who led the application process for your voucher? (n=4,928) 

 

Source Winning Moves 

4.61 Levels of satisfaction with the voucher process were high.  88% of residents said they 
were satisfied or very satisfied with the ease or simplicity of the voucher process and 87% 
said they are satisfied or very satisfied with the length of the process. There were also no 
statistically significant differences in satisfaction with the voucher process between any 
voucher types or types of household, or for households who led the application 
themselves compared to those where a broadband supplier led the application.   

4.62 Satisfaction levels amongst residents were also broadly similar to the satisfaction levels 
of businesses for both ease and length of the voucher process.   
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Figure 4.17 Resident satisfaction with the voucher application process (n=4,928) 

 

Source Winning Moves 

4.63 A small proportion (2%) of residents said they were dissatisfied with the ease or simplicity 
of the voucher process. Analysis of comments made by these respondents suggest there 
were two main issues: 

• Residents that applied for a voucher as part of a community meant that there were 
some delays waiting for a sufficient number of residents to sign up to the scheme 

• Experiencing delays and / or communication issues with the service provider either 
in the application process or installation process.  

Satisfaction with the connection 

4.64 Resident satisfaction with their broadband connection has increased significantly 
following their upgrade. Between one quarter and one third of respondents were satisfied 
with their broadband connection before the upgrade, depending on the specific measure 
(see Figure 4.18). Following the upgrade satisfaction levels increased to over 90% or 
more for most measures (upload speeds, download speeds and reliability) and to 75% for 
value for money (see Figure 4.19).   

4.65 The increase in satisfaction was highest for residents living in non-commercial areas or 
who received a voucher through the RGC scheme.  These households were more likely 
to report very low levels of satisfaction with their broadband connection before the 
upgrade for most measures.   

4.66 The pre and post upgrade satisfaction levels among residents were also broadly 
consistent with the responses to the business survey.  
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Figure 4.18 Satisfaction with broadband connection before the upgrade (n=4,928) 

 

Source Winning Moves 

Figure 4.19 Satisfaction with broadband connection after the upgrade (n=4,928) 

 

Source Winning Moves 

Use of the internet 

4.67 Residents were asked about how they are using the internet now that they have an 
upgraded connection.  This distinguished between personal, education and 
work/business related uses.  For each type of use, respondents were asked whether they 
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are using the internet for this purpose for the first time, more easily, more effectively or 
more often.   

Personal uses 

4.68 Figure 4.20 shows how voucher recipients are using the internet for personal reasons.  
The most popular uses include online banking, online shopping and streaming 
entertainment services.  The only application which was not widely used by households 
was online gaming, where only 31% of households were using the internet for this 
purpose.  This was significantly higher for younger households; 87% where the applicant 
was between the age of 18 and 24 and 62% for 25 to 39 year olds.   

Figure 4.20 Percentage of households using the internet for different personal 
uses (n=4,928) 

 

Source 

4.69 Figure 4.21 looks specifically at how the upgraded connection has affected households’ 
use of the internet for personal uses.  The key points are as follows: 

• Very few households are using most applications for the first time.  The one 
exception to this is streaming entertainment services (such as Netflix) where 15% 
of respondents were doing this for the first time.   For all other personal uses, less 
than 10% of households were doing this for the first time.   

• The main benefit of the upgraded connection is that it has made it easier to use 
the internet for a range of personal uses.  This was particularly the case for online 
banking, online shopping, accessing health and other public services and using 
social media, where more than 40% of households said the upgrade had made it 
easier.   This could have resulted in a range of marginal but difficult to measure 
benefits for households.   

• A smaller proportion of respondents said they were using applications more often.  
Nevertheless, more than a quarter said they are making more frequent use of 
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online banking online shopping, streaming entertainment services and keeping in 
touch with family and friends.   

Figure 4.21 Residents personal uses of the internet (n=4,820) (multiple response) 

 

Source Winning Moves 

4.70 Table 4.6 identifies the characteristics of respondents where a significantly higher 
proportion of respondents said they were using the internet for certain personal uses than 
those with different characteristics (for example, households in commercial areas vs non-
commercial areas, 16 to 24 year olds vs people in other age groups).  The key points are 
as follows: 

• Over 65s and retired households are more likely to be making use of a range of 
applications for the first time compared to younger working households.  This was 
the case for all personal use applications except for online gaming.   

• Households in non-commercial areas were also more likely to be using a range of 
applications for the first time.  However this is explained by the fact that non-
commercial areas have a much higher proportion of older, retired households who 
are using these applications for the first time.  Once we control for this, by focusing 
only on working age households, there is no significant difference between 
commercial and non-commercial areas.   

• Working households, particularly those in highly skilled or high-income roles, and 
households with children were less likely to be using applications for the first time, 
but more likely to be using them more effectively or more frequently.  This was 
also the case for GBVS beneficiaries and households in commercial areas.  
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However, this is also explained by the demographic characteristics of households 
in these areas.   

Table 4.6 Groups which are more likely to be using the internet for personal uses  
Use of the internet More likely to be doing it 

for the first time 
(percentages shown in 
brackets) 

More likely to be doing it more 
easily, more effectively or more 
often  

Online 
banking/shopping 

• Over 65s/retired (4%) • 25 to 64 year olds 
• Employed people 
• Households with children 

Streaming 
entertainment services 

• Over 65s/retired (20%) 
• Households in non-

commercial areas 
(18%) 

• Households in 
commercial areas 

• GBVS beneficiaries 
• 18 to 64 year olds 
• Employed people  
• People on high 

incomes/in high skilled 
occupations 

• Households with children 
Keeping in touch with 
family & friends through 
video chat 

• Over 65s/retired (11%) 
• Households in non 

commercial areas 
(9%) 

• Light internet users 
(8%) 

• 25 to 64 year olds 
• GBVS beneficiaries 
• Employed people 
• Households with children 
• People on high 

incomes/in high skilled 
occupations 

Accessing health and 
other services online 

• Over 65s/retired (9%) 
• Households in non-

commercial areas 
(7%) 

• Households in 
commercial areas 

• Households with children 

Using social media • Over 65s/retired (3%) • 25 to 64 year olds 
• Households with children 

Cloud storage and file 
sharing 

• Over 65s (8%) 
• Households in non-

commercial areas 
(7%) 

• 25 to 64 year olds 
• Employed people 
• Households with children 
• People on high 

incomes/in high skilled 
occupations 

• Households in 
commercial areas 

Online gaming  ● 18 to 64 year olds 
● Households with children 

Source: Winning Moves.  
Note: sample sizes for all of the groups are provided in Appendix D 
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4.71 Those residents who reported making greater use of the internet for personal uses were 
asked how important the upgraded connection had been in enabling this.  Figure 4.22 
shows that over 70% of respondents said the upgrade was important or very important in 
enabling all but one of the uses. The one exception was use of social media where 56% 
said it was important.  This suggests the voucher has been an important enabler for a 
wide range of uses.   

Figure 4.22 Importance of the upgrade for greater personal use 

 

Source Winning Moves 

Educational uses 

4.72 Overall, two thirds of residents (62%) are making greater use of the internet for 
educational purposes, with most of this use being related to general adult learning as 
opposed to children’s schooling or formal adult qualifications.   

4.73 As shown in Figure 4.23 very few respondents are using the internet for educational 
purposes for the first time (less than 5% in each case). The main benefit for households 
has been the ability to use the internet more easily and more effectively.   
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Figure 4.23 Residents use of the internet for education (n=4,820) 

 

Source Winning Moves 

4.74 Table 4.7 shows that, in general, the groups that are most likely to be making greater use 
of the internet for educational purposes are working households, particularly higher skilled 
households and those with children.   

4.75 The only group that was more likely to be using the internet for children’s education for 
the first time was households with children (6%).  This group was also more likely to be 
using it for this purpose more often (23%), more easily (33%) and more effectively (33%) 
(see Figure 4.24). 

4.76 There are a range of groups who were more likely to be using the internet to study for an 
adult qualification.  This included people in certain low skilled occupations and people 
who work part time which may indicate that the upgraded connection is helping some 
people to develop their career and earnings potential.   

Table 4.7 Groups which are more likely to be using the internet for educational 
purposes 
Use of the internet More likely to be doing it for 

the first time (percentages 
shown in brackets) 

More likely to be doing it 
more easily, more 
effectively or more often  

Children’s education and 
schooling 

• Households with children 
(6%) 

• Households with 
children 

• 25 to 64 year olds 
• Employed people 
• Frequent internet users 
• Households in 

commercial areas 



BDUK Vouchers Evaluation: Impacts and Value for Money Assessment 

  
  90  

 

Adult studying for a 
professional qualification 

• Full time students (18%) 
• Some low skilled 

occupations (carers, 
manual workers): 9% / 
11% 

• Employed part time (6%) 
• Households with children 

(5%) 
• Multi-family households 

(5%) 

• Employed people 
• Full time students 
• 25 to 64 year olds 
• Households with 

children 
• Multi-family households 
• People in high skilled 

occupations 

Other general adult learning  • 25 to 64 year olds 
• Employed people 
• Households with 

children 
• People in high skilled 

occupations 
• Frequent internet users 

Winning Moves 
Note: Sample sizes for all groups are provided in Appendix D 
Figure 4.24 How households with children are using the internet for children’s 
education since the voucher (n=1,334) 

 

Source Winning Moves 

4.77 For residents making greater use of the internet for their children’s education, 88% said 
that their upgrade was important or very important in enabling them to do so. Three 
quarters of residents using their internet for an adult to study a qualification said their 
upgrade was important and two thirds (69%) of residents doing other general learning 
said their upgrade was important.  
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Figure 4.25 Importance of the upgrade for enabling greater educational use of the 
internet 

 

Source Winning Moves 

Work or business use 

4.78 Overall, two thirds (62%) of residents are making greater use of their internet for work or 
business purposes33. This includes: 

• 57% of residents who are using the internet to work from home as an employee 

• 24% who are using the internet to run a business from home 

• 7% who have used it to start a business, and 

• 24% who have used it to search for a new job.   

4.79 As shown in Figure 4.26, very few respondents are using the internet for these purposes 
for the first time (although this might be expected in most cases).  In each case the main 
benefit is that the upgraded connection has enabled them to work more easily and more 
effectively, and, to a lesser extent, more often.   

 
33 It should be noted that some of the people who said they were using the internet for work or 

business purposes reported being economically inactive.  For example, 30% of retired people 
said they had been using the internet for this purpose.   
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Figure 4.26 Residents internet use for work or business (n=4,699) 

 

Source Winning Moves 

4.80 Young people aged 18 to 24 stand out as being the main group that are using the internet 
for work or business for the first time.  Although it might be expected that people in this 
age group would be doing these things for the first time, it is striking that nearly a quarter 
of young people claim to have used their internet connection to start a business, and 14% 
are using it to run a business from home for the first time.  Although caution is needed 
given the low sample size for this group (18 respondents).   

4.81 Again, the groups that are most likely to be making greater use of the internet for work or 
business are working households, particularly higher skilled and high-income households 
and those with children.  Households in commercial areas are also more likely to be 
making greater use  of the internet for work or business due to the demographic 
characteristics of people who live in these areas.   

Table 4.8 Groups that were more likely to be using the internet for professional 
reasons 
Use of the internet More likely to be doing it for 

the first time (percentages 
shown in brackets) 

More likely to be doing it 
more easily, more 
effectively or more often  

Search for a new job • 18 to 24 year olds (14%) 
• Unemployed (6%) 
• Lone parents (5%) 
• Self-employed (3%) 

• 25 to 64 year olds 
• Employed 
• Households with children 
• High income households 

(over £80K) 
• High skilled occupations 



BDUK Vouchers Evaluation: Impacts and Value for Money Assessment 

  
  93  

 

• Households in 
commercial areas 

Starting a new business • 18 to 24 year olds (24%) 
• Self-employed (4%) 
 

• 25 to 64 year olds 
• Self-employed 
• Households with children 
• High skilled occupations 
• Households in 

commercial areas 
Running an existing 
business from home 

• 18 to 24 year olds (14%) 
• Self-employed (5%) 
 

• 40 to 64 year olds 
• Self-employed 
• Households with children 
• High income households 

(over £80K) 
• High skilled occupations 
 

Work as an employee from 
home 

• 40 to 64 year olds (6%) 
• Employed people (6%) 
• Households with children 

(6%) 
 

• Households in 
commercial areas 

• Employed people 
• Households with children 
• High income households 

(over £60K) 
• High skilled occupations 
• Frequent internet users 

Source: Winning Moves 
Note: Sample sizes for all groups are provided in Appendix D 

4.82 Figure 4.27 shows that the upgraded connection has been a critical enabler for work or 
business uses.  Almost all residents that are using their internet to work from home (91%) 
or to run a business from home (90%) said their upgrade was important or very important 
in enabling them to do so, with a large proportion saying it was very important.   

4.83 Large proportions of residents who have used the internet to start a new business or 
search for a new job think their upgrade was important in helping them to do so (77% and 
61% respectively).  
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Figure 4.27 Importance of the upgrade for enabling greater work/business use of 
the internet 

 

Source Winning Moves 

Support received 

4.84 A small proportion (5%) of residents said that they received help, training or support to 
use or make the most of their enhanced connectivity. A slightly higher proportion of 
residents over the age of 65 and / or retired (7%) said they had received support.  

4.85 The proportion of residents receiving support (5%) is slightly lower than the 13% of 
businesses that said they received support to make the most of their enhanced 
connectivity.  

4.86 72% of residents who did receive support (n=245), said that the support was provided by 
their Internet Service Provider. A further 19% said they received support from a friend or 
from family. The remaining small proportion (9%) of residents said they received support 
from a consultant, a training provider or from their employer.  

Impacts on the household 

4.87 The survey sought residents views on the impact of the upgrade on various aspects of 
their lives including life satisfaction, feelings of loneliness, reduced travel, increased skills 
and incomes. The survey findings are summarised below.  Chapter 5 shows how we have 
used these  findings to quantify the impacts of vouchers on wellbeing and Chapter 6 
presents the results for changes in carbon emissions.   
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Impacts on life satisfaction 

4.88 The upgrade has affected the life satisfaction of just over half (56%) of residents, the 
majority of whom (53%) said the upgrade increased their life satisfaction, while a small 
proportion (3%) said their life satisfaction had decreased (see Figure 4.28).   

Figure 4.28 Has the upgrade affected life satisfaction of residents? (n=4,928) 

 

Source Winning Moves  

4.89 Table 4.9 shows the groups that were more likely to report changes in life satisfaction.  
Working households were most likely to report life satisfaction has improved, particularly 
those in high skilled or high income roles and those with children.  This is consistent with 
the analysis of usage above, which shows these households are using the internet for a 
wide range of uses, including personal, professional and educational uses.   

Table 4.9 Impacts on life satisfaction – differences between groups 
More likely to report life 
satisfaction has improved  

More likely to report life 
satisfaction has not 
changed 

More likely to report life 
satisfaction has decreased 

• 25 to 64 year olds 
• Employed full-time 
• Households with children 
• High income households 

(over £80K) 
• People in high skilled 

occupations 
• Frequent internet users 

• 65+ 
• Retired 
• Households with no 

children 
• Infrequent internet 

users (once a day) 
 

• Low income households 
(<£10K) 

• Infrequent users (less 
than once a day) 

• Unemployed or 
economically inactive 

 

4.90 A disproportionately high share of respondents that reported a decrease in life 
satisfaction were unemployed or in households with very low incomes (less than 
£10,000).  This may suggest that the worsening in life satisfaction was due to factors 
other than the upgraded connection.   
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4.91 Older, retired households with no children were the most likely to report that their life 
satisfaction has not changed.  Again, this is consistent with the analysis of usage above, 
which shows these households use the internet for a relatively narrow range of personal 
uses.   

 

4.92 Respondents were asked to score their life satisfaction before and after the upgrade, on a 
scale of 0-10, with 0 being very low and 10 being very high.  The average life satisfaction 
score of residents before the upgrade was 6.6, and this increased to an average of 8.7 
after the upgrade34.   

• For residents that said their life satisfaction had increased, the average increase in 
points was 3 and the median increase was 2, although responses ranged widely 
from a 1 point increase to a 9 point increase.  

• For residents that said their life satisfaction had decreased, the average decrease 
in points was 2.5, and the median decrease was 2, although again this varied 
widely from a 1 point to a 9 point decrease.  

4.93 As we note in Chapter 5, these ratings should be treated with a high degree of caution.  
Data from the Annual Population Survey shows that average life satisfaction for the UK 
has been between 7.4 and 7.7 since 2011.  The average life satisfaction scores given by 
survey respondents are therefore much lower than the national average for before the 
upgrade, and much higher than after the upgrade.   

4.94 There is a high probability that many respondents were unable to accurately recall their 
life satisfaction before the voucher. Although this is not an issue for their current life 
satisfaction, there is a risk that respondents exaggerated the change because there was 
a specific reference to the upgrade in the question.  A more robust approach would have 
been to ask voucher recipients to rate their life satisfaction before receiving the upgrade 
and again after the upgrade independent of any references to broadband upgrades. 
However this was not possible as the evaluation has taken place after beneficiaries have 
received support. 

4.95 While this means the ratings cannot be used to quantify changes in wellbeing, the survey 
does provide further evidence that vouchers have improved life satisfaction overall, and 
that in some cases this has been a significant improvement.   

Drivers of wellbeing improvements 

4.96 Respondents who said they were making greater use of the internet for personal uses 
were asked whether each of their usage types had affected their life satisfaction. 
Responses are shown in Figure 4.29.  Key points to note are as follows: 

• Keeping in touch with family and friends, streaming entertainment services and 
online banking have had the greatest impact on increasing the life satisfaction of 
residents. Over 70% of residents who use the internet for these purposes report 
that being able to do so has improved their quality of life.    

 
34 The median score before the upgrade was 6 and the median score after the upgrade was 9. 
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• Between 60 and 70 per cent of respondents who use their upgraded connection 
for online shopping, accessing health and government services and online gaming 
report that this has had a positive impact on their quality of life.   

• Less than half of respondents who have used their upgraded connection for social 
media report that this has had a positive impact on their quality of life.   

 

Figure 4.29 Effect of using the upgraded connection for personal uses on quality 
of life 

 

Source Winning Moves 

4.97 Beneficiaries who are using the internet for personal uses ‘for the first time’ or ‘more 
often’ are most likely to report that this has had a positive impact on their quality of life 
than people who are using these applications more easily or more effectively (see Table 
4.10).  The exceptions to this are online gaming and cloud storage/file sharing where 
being able to make more effective use was more likely to have a positive impact.   

Table 4.10 Percentage of respondents who report personal uses have had a 
positive impact on quality of life by type of usage  
Use of the internet  For the 

first time 
More 
often 

More 
easily 

More 
effectivel
y 

Streaming entertainment services  77% 75% 70% 74% 
Online gaming 55% 65% 57% 66% 
Using social media 53% 56% 44% 50% 
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Keeping in touch with friends and family 
though video chat  

82% 84% 77% 82% 

Accessing health, NHS, local and 
government services online  

73% 72% 60% 66% 

Online shopping  78% 75% 64% 70% 
Online banking  81% 80% 71% 75% 
Cloud storage and file sharing  60% 67% 54% 61% 

Note: for each application the highest percentage is shaded in red and the second 
highest percentage is shaded in pink  

4.98 Working households, particularly those in high skilled or high income roles and those with 
children, are more likely to report streaming entertainment services and cloud storage 
have had a positive impact on quality of life (see Table 4.11).  While over 65s and retired 
households were more likely to report use of online banking and shopping has improved 
their life.  Young people were the most likely to report that online gaming has improved 
their quality of life.    

Table 4.11 Groups more likely to report that personal uses of the internet have had 
a positive impact on quality of life 
Use of the internet Groups more likely to state that use has 

had a positive impact on quality of life 
(percentage shown in brackets) 

Streaming entertainment services  • 25 to 64 year olds (75%) 
• Employed (73%) 
• Households with children (74%) 
• High income over £80K (76%) 
• Frequent internet users (72%) 

Online gaming • 18 to 39 year olds (74%) 
• Frequent internet users (60%) 
• Households in commercial areas (65%) 

Using social media • No statistically significant differences 
Keeping in touch with friends and family 
though video chat 

• No statistically significant differences 

Accessing health, NHS, local and 
government services online 

• No statistically significant differences 

Online shopping • Retired (68%) 
Online banking • Over 65s/retired (75%) 
Cloud storage and file sharing • 25 to 64 year olds (61%) 

• Employed (60%) 
• Households with children (60%) 
• Managers and professionals (62% and 

61%) 

Source: Winning Moves 
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The following quotes from survey respondents illustrate the ways in which 
households are using the internet for personal and leisure uses and the benefits 
this has had for their quality of life 

• "We are very grateful for the voucher. It has made a huge positive difference. l have 
a brain injury and it has improved my quality of life as I can now stream YouTube 
songs and can pick my spirits up if I am starting to struggle, I can watch a wildlife 
documentary on demand and watch the world markets. None of these were possible 
before the upgrade. So thank you so much for improving my quality of life by making 
it easier." 

• “I can keep up with my 6/12 year old grandsons in Australia, deal with emails, and 
can watch on line streaming entertainment without a film stopping every five minutes 
to up load the next 5 minutes” 

• “I couldn’t believe how fast and reliable this fttp broadband is.  It is amazing for all 
our streaming - we watch far more over the internet now as there is no buffering….  
It also means we have more online video chats with our family living overseas.  We 
can have a proper chat without the picture being fuzzy or the speech being 
distorted.” 

• “it was honestly life changing. with having 3 children in the house, who wanted to 
stream and do online gaming, it made a massive difference to the quality of our lives 
here.” 

• “I am having cancer treatment and need to keep in touch with the hospitals that look 
after me. Our new connection is faster but, even more important, it is way more 
reliable than before” 

4.99 More than three quarters of residents that use their upgraded connection for children’s 
education and schooling say that this has had a positive impact on their quality life. Two 
thirds of residents who use it for adult education (either a professional qualification or 
more general learning) say that doing this has had a positive impact on their quality of life.  

4.100 Beneficiaries who are using the internet for educational uses for the first time, more often 
or more effectively are more likely to report that this has had a positive impact on their 
quality of life than people who are using these applications more easily.   
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Figure 4.30 Effect of using the upgraded connection for education purposes on the 
quality of life of residents 

 

Source Winning Moves 

4.101 Working households with children are more likely to report increased or improved use of 
the internet for children’s schooling or other general adult learning have had a positive 
impact on quality of life.  

Table 4.12 Groups more likely to report that educational uses have had a positive 
impact on quality of life  
Use of the internet Groups more likely to state that use has 

had a positive impact on quality of life 
(percentage shown in brackets) 

Children’s education and schooling  • 40 to 64 year olds (81%) 
• Employed (82%) 
• Households with children (83%) 
• Managers and professionals (86%/82%) 

Adults studying for a professional 
qualification 

• No statistically significant differences 

Other general adult learning • 18 to 64 year olds (68%) 
• Households with children (71%) 

Source: Winning Moves.  

Note: sample sizes for all groups are provided in Appendix D 

 

4.102 Using the internet to work from home has had a positive impact on the large majority 
(84%) of residents who say that they use the upgraded connection for this purpose. 
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Equally, 80% of residents who use the upgraded connection to run a business from 
home, say that being able to do so has had a positive impact on their quality of life.  

4.103 People who are doing these things for the first time are the most likely to report a positive 
impact on their quality of life.  Over 90% of people who are working from home or running 
a business from home for the first time report a positive impact.  Over 85% of 
respondents who are doing this more often or more effectively also report a positive 
impact.  

The following quotes from survey respondents illustrate the ways in which 
households are using the internet for educational uses and the benefits this has 
had for their quality of life 

• “It completely transformed things for our children. They were able to do schoolwork 
at home - including live lessons during lockdown - and access google classroom, 
play video clips, etc. They felt included and were able to connect more with their 
friends.” 

• “Can't tell you how profoundly pleased I was at the upgrade. I really think it 
prevented likely additional disruption to my childrens' learning - for one of them that 
was exam classes. As a teacher myself I saw how problematic other students found 
it when there were several people conferencing online simultaneously in their 
homes.” 

• “The new connection is great… My husband has done a number of online courses 
which have given him new skills and helped in his job.” 

• “Through use of YouTube on the internet we have developed new skills (antiquarian 
bookbinding, woodturning, violin lessons, harp lessons, painting) that have opened 
up new hobbies and interests. Without this internet service we would have struggled 
through the pandemic and our lives in retirement would have been far less rewarding 
and satisfying.” 
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Figure 4.31 Effect of using the upgraded connection for business/professional 
purposes on the quality of life of residents 

 

Source Winning Moves 

4.104 Having the ability to run a business or work from home has had a positive effect on 
quality of life for a range of different types of residents. However it has been particularly 
positive for residents who are between the ages of 25 and 64, employed (particularly if in 
high skilled roles) and households with children.  

Table 4.13 Groups more likely to report that work or business uses have had a 
positive impact on quality of life  
Use of the internet Groups more likely to state that use has 

had a positive impact on quality of life 
(percentage shown in brackets) 

Working from home  • 25 to 64 year olds (86%) 
• Employed (87%) 
• Households with children (87%) 
• Managers and professionals (90%/86%) 

Running an existing business from home • Self-employed (87%) 
• Households with children (85%) 
• Managers/directors (86%) 
• Frequent internet users (81%) 

Starting a business • No statistically significant differences 
Searching for a new job • No statistically significant differences 

Source: Winning Moves 
Note: sample sizes for all groups are provided in Appendix D 
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The following quotes from survey respondents illustrate the ways in which 
households are using the internet for professional uses and the benefits this has 
had for their quality of life 

• “The upgrade has literally transformed our lives: my husband can work from home, I 
am getting ready to launch my own business, heavily reliant on the internet.” 

• “I work from home and it has turned a constant pain in the backside connection into 
a perfect solution…the difference has been night and day.” 

• “As a home based business, the upgrade has been invaluable… It has allowed us to 
connect with clients without leaving the house which has been a massive time and 
cost saver” 

• “Total gamechanger - It meant I could stay in my present location and run my 
business instead of having to move to get a better/faster connection” 

• “It is absolutely brilliant and can’t imagine how I managed my business admin before 
we had this” 

Impacts on loneliness 

4.105 Residents were asked whether their upgraded broadband connection had affected how 
lonely they feel. 10% of residents said it had, 77% said it had not and 13% said that they 
did not know (n=4,928).  

4.106 Residents who said that their upgrade had affected how lonely they feel were then asked 
how often they felt lonely before and after their upgrade. Figure 4.32 shows that the 
proportion of respondents that feel lonely at least some of the time has fallen from 40% 
before the upgrade to 13% after the upgrade.  This represents a significant fall in levels of 
loneliness, although we would note the following caveats: 

• This only applies to those who reported a change in loneliness as a result of the 
upgrade, which is 10% of all respondents. 

• As was the case with life satisfaction, the answers given to this question may be 
subject to recall bias, where people cannot accurately recall how often they felt 
lonely before the upgrade and may exaggerate the benefit of the voucher.   

4.107 Further analysis of responses shows that, of the residents that said their upgrade affected 
how lonely they feel, (n=515): 

• the majority (71%) said that they feel lonely less often 

• 16% feel lonely just as frequently as they did before; these residents did not 
change their response to ‘how often did you feel lonely before and after the 
upgrade’. It is possible that whilst the frequency of feeling lonely for these 
residents has not changed, they may have experienced a change in the intensity 
of the loneliness that they felt as a result of the upgrade, although the survey did 
not ask residents about this specifically.  

• 7% said they feel lonely more frequently (this appears to affect a similar proportion 
of residents of all types).  
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• 6% said that they did not know or preferred not to say.  

Figure 4.32 How often residents feel lonely before and after their upgrade (only 
respondents who said their loneliness had been affected by the upgrade, n=515) 

 

Source Winning Moves 

4.108 Whilst the upgrade has affected the loneliness of all types of resident, it had a greater 
impact on residents who live on their own, with 18% of one person households saying 
their upgrade has affected how lonely they feel. Residents with a lower household income 
(£20,000 or under) and those living in in private rented or socially rented housing were 
also more likely to say it had affected their loneliness. All of these groups were far more 
likely to report that the upgrade had reduced feelings of loneliness than increased them.   

4.109 A number of the quotes from respondents also illustrate how the upgrade has helped 
people facing particular challenges to feel better connected and less isolated.   

• “It's fantastic - I have a chronically ill & autistic son who relies on the internet for 
education and as a portal to the world at large. The difference is phenomenal. The 
difference it makes to the quality of life should not be underestimated.” 

• “As I am disabled it also means that I can stay connected - as my condition has got 
worse I might be able to work from home more as well in future.” 

• “I live on my own in a very rural area. The upgrade provided a lifeline during the 
pandemic as it meant the whole family could come together on Zoom every week 
and keep in touch.  This made such a difference to my life during lockdown”  

4.110 Closer analysis of people who reported a change in loneliness shows that they are more 
likely to be doing a number of things for the first time or more often compared to other 
respondents: 
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• 29% are streaming entertainment services for the first time, which is significantly 
higher than the average for all respondents (18%).  Of these, 87% report that it 
has had a positive impact on their quality of life compared to an average of 77%.   

• 15% are using video chat to talk to friends and family for the first time, compared 
to 10% of all respondents.  Of these, 89% report that it has had a positive impact 
on their quality of life compared to an average of 82%.   

• 37% are using video chat to talk to friends and family more often which is also 
higher than average (31%).  Of these, 95% report that it has had a positive impact 
on their quality of life compared to an average of 84%.   

• 29% are using social media more often compared to 24% of all respondents.  Of 
these 72% report that it has had a positive impact on their quality of life compared 
to an average of 56%.   

Figure 4.33 Groups who are more likely to report a change in loneliness as a result 
of the broadband upgrade  

 

Source Winning Moves 

Benefits of the connection 

4.111 Respondents reported that they have experienced a range of benefits as a result of their 
upgraded connection. Most notably, 88% of residents reported a reduction in frustration 
and stress from using the internet, 81% of residents said they save time by doing more 
things online and just over half (53%) say they have achieved greater flexibility or a better 
work life balance.  

4.112 A much lower proportion of people report benefits relating to new skills, a new job or 
starting a new business. However, a much higher share of working age residents (under 
65) report these benefits: 
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• 70% say they have benefitted from a better work/ life balance. 

• 41% have benefitted from gaining a new skill or qualification 

• 32% have found a new job or have improved their career prospects 

• 18% say they have benefitted from starting a business 

 

Figure 4.34 Benefits experienced by residents as a result of their upgrade 
(n=4,928) 

 

Source Winning Moves 

4.113 Table 4.14 shows the groups that are most likely to cite different benefits as a major 
benefit. Key points to note are as follows: 

• Working households, those with children and those in high skilled occupations are 
more likely than other respondents to cite each of the benefits as a major benefit. 

• Households in non-commercial areas are more likely to cite reduced frustration 
and time savings as major benefits.   

• Lone parents are more likely to cite ‘gaining new skills or qualifications’ or ‘found a 
new job or improved career prospects’ as major benefits.   
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Table 4.14 Groups that are most likely to cite different benefits as major benefits 
(percentages shown in brackets) 
Reduced frustration  Saving time by doing things online 
• Households in non-commercial areas 

(69%) 
• 40 to 64 year olds (71%) 
• Employed (69%) 
• Households with children (71%) 
• Managers and professionals (74%/71%) 
• Frequent internet users (68%) 

• Households in non-commercial areas 
(53%) 

• 40 to 64 year olds (59%) 
• Employed and self-employed 

(59%/62%) 
• Households with children (59%) 
• Managers (62%), professionals (59%) 

and associate professionals (62%) 
Achieving greater flexibility or work life 
balance 

Gained new skills or qualifications 

• Households in commercial areas and 
GBVS voucher recipients (44%) 

• 25 to 64 year olds (52%) 
• Employed and self-employed (60%/52%) 
• Households with children (57%) 
• Managers (62%), professionals (58%) 

and associate professionals (63%) 

• 25 to 64 year olds (22%) 
• Employed and self-employed 

(21%/23%) 
• Households with children (21%) 
• Lone parents (26%)  
• Associate professionals (27%), 

managers (21%), professionals (20%) 
and skilled trades (24%) 

Found a new job or improved career 
prospects 

Started a business 

• Households in commercial areas and 
GBVS voucher recipients (12%) 

• 25 to 65 year olds (16%) 
• Employed and self-employed (15%) 
• Lone parents (20%) 
• Households with children (16%) 
• Managers, professionals and associate 

professionals (18%) 

• 18 to 24 year olds (30%) 
• Self-employed (19%) 
• Households with children (9%) 
• Managers & professionals (9%/8%) 

Note: all sample sizes for groups are provided in Appendix D 

Benefits from reduced travel 

4.114 44% of residents (n=4,928) said that they have reduced their weekly travel following their 
upgrade. Higher proportions of residents with the following characteristics have reduced 
their travel:  

• Residents aged between 40-64 (51%)  

• Residents employed full-time (52%) 

• Households with children (53%) 

• Residents in managerial (60%), professional (53%), and technical (59%) 
occupations. 
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4.115 There is also significant overlap between respondents who said they have been using the 
internet to work from home and those who have reduced their travel (63% for people who 
said they have been working from home and 57% for people running a business from 
home).   

4.116 The survey findings have been used to estimate the total reduction in travel by grossing 
up the survey findings for all voucher beneficiaries.  The results of this are shown in Table 
4.15.  If the total voucher population had a similar reduction in travel, it is estimated that 
this would result in over 500,000 fewer miles travelled each week, over 40,000 hours in 
saved travel time and total travel savings of nearly £300,000.   

4.117 Not all of this can be attributed to vouchers since it does not take account of deadweight 
(what would have happened anyway).  To assess this we have referred to Figure 4.14 
which shows what respondents would have done if the voucher was not available. This 
showed:  

• 21% would have upgraded to the same quality connection, even if they had not 
received a voucher (with some of these moving to new premises in order to do so).  
It can be assumed all of these beneficiaries would have achieved the same 
benefits from their broadband connection, with or without the voucher.   

• A further 37% would have upgraded but at a later date or settled for a lower 
performance connection.  It can be assumed that beneficiaries in this group would 
have achieved some of the benefits of an upgraded connection but not all of them.  
However it is very difficult to attach a quantitative value to this.   

4.118 Based on the above, we have assumed 40% of respondents would have been able to 
secure a connection which would have enabled them to reduce their travel, although this 
is subject to uncertainty.   

Table 4.15 Quantifying the benefits of reduced travel 
Outcome indicator Survey sample All vouchers 

(gross)  
All vouchers (net 
additional) 

Number of fewer miles 
travelled in total each 
week 

107,450* 544,642 326,785 

Number of hours saved 
each week 

8,548† 43,438 26,062 

£ saved £58,620‡ £297,132 £178,279 

Source: Winning Moves 
* This equates to 50 miles per household (median value) that reduced their travel, 
although responses ranged from 1 mile to 11,670 miles.  
† This equates to 4 hours per household that reduced their mileage (median value). 
Responses ranged from 1 hour to 160 hours. 
‡  This equates to £30 saved per week per household (median value) although 
responses ranged from £1 to £10,000 
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4.119 Table 4.15 shows this would mean vouchers have resulted in 327,000 fewer miles 
travelled, 26,000 hours saved and money savings of £179,000.  It should be noted that 
these benefits are not additional to the estimates of subjective wellbeing (SWB) benefits 
in Chapter 5 which are based on changes in life-satisfaction.  Any hours or money saved 
as a result of the broadband upgrade will have contributed towards this change in life 
satisfaction.  Therefore, these benefits cannot be counted on top of the life satisfaction 
improvements or it would risk double-counting.   

4.120 The reduction in travel will also reduce carbon emissions.  These benefits can be 
assessed as additional to impacts on SWB because they are external benefits which 
benefit everyone, not just the individual.  Any carbon savings as a result of reduced travel 
need to be weighed against the potential increase in emissions from people using heating 
and electricity whilst at home.  The net effect of these changes is quantified in Chapter 6.      

 

Skills and earnings benefits 

4.121 Residents who said they had found a new job or started a business following their 
upgrade were asked if this had resulted in a change in their salary. Of those that had 
found a new job, half report an increase in their salary. For those starting a business, 
38% reported an increase in salary while 60% reported a decrease in their earnings (see 
Figure 4.35).   

Figure 4.35 Residents change in salary resulting from starting a business or 
finding a new job following their upgrade 

 

Source Winning Moves 

4.122 Where applicable, residents were asked to quantify their change in earnings.  This was 
grossed up to calculate the total change in earnings for all voucher recipients (see Table 
4.16).  We estimate that the total gross change in earnings is in the region of £26.1m per 
annum.   
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4.123 As above, we assume that 40% of respondents would have been able to access a 
connection of sufficient quality to secure these benefits without the voucher.  In addition, 
we have made a further adjustment to allow for the fact that some respondents would 
have started a business, found a new job or increased their salary even if they did not 
have access to a higher speed connection.  To do this we have referred to the results in 
Figure 4.27 which showed that: 

• 77% of those who had set up a business said the broadband upgrade was 
important or very important in enabling them to do so. This means it did not play a 
role for 23% of people.   

• 61% of those who had got a new job said the upgrade was important or very 
important in enabling them to do so, meaning it was unimportant for 39% of 
people.   

4.124 We have therefore assumed that the deadweight for people setting up their own business 
is 53.8% (40% + 23% of 60%) and 63.4% for people that got a new job or increased 
salary (40% + 39% of 60%).   After taking account of this, the net additional change which 
can be attributed to vouchers is £9.5m (see Table 4.16).  This increase in earnings will 
have contributed to respondents’ change in life satisfaction.  It is therefore assumed to be 
not additional to the increase in wellbeing calculated in Chapter 5.  

Table 4.16 Quantifying change in earnings due to career changes or starting a 
business 
Change in income Respondent 

sample 
All vouchers 
(gross) 

All vouchers  
(net additional) 

Increase in annual income   £5.5m* £27.8m £10.3m 
Decrease in annual income £0.34m† £1.7m £0.8m 
Net change £5.16m £26.1m £9.5m 

Source: Winning Moves 
*This is based on a median value of £10,000 for residents reporting an increased 
salary. This ranged from a £15 increase to a £350,000 increase.  
† This is based on a median value of -£20,000 for residents reporting a decrease in 
salary.  This ranged from £3,000 to £100,000. 

4.125 Residents who have used the upgraded connection to gain new skills and qualifications 
might also be expected to experience an increase in their earnings (although this might 
not have materialised yet).  These benefits can be modelled using research produced by 
the Department for Education and BIS, which have estimated the relationship between 
gaining qualifications at different levels and future changes in earnings35.   

4.126 34% of respondents said they had gained new skills or qualifications through online 
learning.  Of these, roughly half (48%) said they had used the internet to study for an 
adult professional qualification, with the remainder saying they had used it for general 

 
35 DfE (2014): The economic value of key intermediate qualifications and DfE/IFS (2020) 

Undergraduate degrees: lifetime labour market returns 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/387160/RR398A_-_Economic_Value_of_Key_Qualifications.pdf
https://www.gov.uk/government/publications/undergraduate-degrees-lifetime-labour-market-returns
https://www.gov.uk/government/publications/undergraduate-degrees-lifetime-labour-market-returns
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adult learning.  In both cases around 80% of respondents said that their upgraded 
connection was important or very important in enabling them to do so.   

4.127 The survey asked respondents who have gained new skills or qualifications to specify the 
skills or qualifications gained. Figure 4.36 shows that around 15% of these specified 
qualifications could be coded to one of the levels in the National Qualifications 
Framework (ranging from level 1 to 8).  The most common qualification level gained was 
Level 6 which is equivalent to a Bachelors degree.  60% of respondents provided a 
description of the skills gained but did not specify a particular qualification and the 
remaining 25% did not provide details or preferred not to say.     

Figure 4.36 Types of skills/qualifications gained by residents 

 

Source Winning Moves 

4.128 Table 4.17 shows how we have used these responses to quantify the average increase in 
earnings per annum over the course of voucher recipients’ working life.  We estimate that 
the gross impact on earnings is around £660,000 per annum for the voucher sample, 
which translates to a total impact of around £3.3m for the voucher population as a whole.   

4.129 As above, we assume that 40% of respondents would have been able to access a 
connection of sufficient quality to secure these benefits without the voucher.  We make a 
further adjustment to account for the fact that the upgraded connection was not important 
for 20% of people who have used the internet to gain a professional qualification or for 
general adult learning.  Therefore the total deadweight adjustment is 52% (40% + 20% of 
60%).     

4.130 This reduces the net additional impact of vouchers to £1.6m per annum (see Table 
4.17).  As above, the potential increase in earnings from new qualifications will have 
contributed to respondents’ change in life satisfaction.  It is therefore assumed to be not 
additional to the increase in wellbeing value shown in Chapter 5. 
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4.131 This is likely to be an underestimate of the total earnings benefits from the skills and 
qualifications enabled by vouchers.  It does not include the long-term benefits for 
children’s education or any of the potential earnings benefits from more informal adult 
education.  

Table 4.17 Estimated increase in earnings per annum from gaining new 
qualifications 
  No. in 

sample  
Economic value per 
person per year (£) 

Total for 
sample (£) 

Voucher  
population 
gross (£) 

Voucher  
population 
net (£) 

Level 2 17       1,120         
18,682  

 94,529  45,373 

Level 3 33       1,174         
39,165  

 198,173  95,123 

Level 4+* 200       3,007       
601,881  

 3,045,516  1,461,847 

Total 250        
659,727  

 3,338,218  1,602,344 

Source: Hatch using DfE (2014): The economic value of key intermediate qualifications 
and DfE/IFS (2020) Undergraduate degrees: lifetime labour market returns 
*the undergraduate degree study only provides a lifetime value for Level 4+ 
qualifications and provides separate estimates for males and females.  We have taken 
the average of the 2 and assumed a working life of 40 years to estimate the annual 
average.   

Summary of quantified benefits (not additional to the increase in SWB quantified in 
Chapter 5) 

• Reduced travel: Vouchers have resulted in 327,000 fewer miles travelled, 26,000 
hours saved and money savings of £179,000. 

• Changes in earnings: the upgraded connection have enabled some people to 
secure an increase in earnings as a result of starting a business or finding a new job, 
which is an overall net-additional increase of £9.5m per annum.   

• Future changes in earnings: the upgraded connection has also helped others to 
gain new skills and qualifications which could lead to an increase in future earnings.  
We estimate the net additional value of these benefits to be £1.6m per annum 
(although this is a minimum figure as it has not been possible to quantify earnings 
benefits for all people).   

Challenges and Disbenefits 

4.132 Approximately half of residents (56%) said that they had experienced a ‘disbenefit’ from 
their upgrade. The disbenefits affecting the highest proportions of residents are the cost 
of their upgrade (29%) and an increase in home energy usage (28%).  15% of residents 
also said that they are working longer hours.  

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/387160/RR398A_-_Economic_Value_of_Key_Qualifications.pdf
https://www.gov.uk/government/publications/undergraduate-degrees-lifetime-labour-market-returns
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4.133 The cost of the upgrade was reported to be a disbenefit for a similar proportion of 
residents (29%) as businesses (27%).  

4.134 Approximately one in ten residents have experienced major or minor issues with their 
connection, either relating to the reliability of their connection or internet security issues.  
These proportions are similar to the proportion of businesses who said they had 
experienced reliability or internet security issues.  

Figure 4.37 Disbenefits experienced by residents (n=4,928) 

 

Source Winning Moves 

4.135 The following groups were more likely to report disbenefits:  

• A higher proportion of 18-24 year olds have experienced poorer mental health 
(22%), a lack of sleep (22%) and / or other physical health problems, compared to 
other residents.   

• A higher proportion of residents working full time (26%) and residents with children 
(24%) have experienced longer working hours. 

• A higher proportion of residents in commercial areas (35%) have experienced 
increased energy use, compared to 24% of residents in non-commercial areas. 
Increased energy usage is also associated with residents that work full time (38%), 
suggesting that residents that are benefitting from working from home have also 
seen an increase in energy usage, as described by one resident; “I work longer 
hours from home as I don't have to spend hours travelling - which is a good 
thing…. I use more heat and electricity working from home.” 

4.136 The carbon impacts of increased home energy usage are assessed and quantified in 
Chapter 6.   
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Covid Pandemic 

4.137 More than three quarters of respondents (79%) said that their upgrade has had a major or 
minor positive effect on their household’s ability to adapt. This is even higher than the 
70% of businesses who said their upgrade had had a positive effect on their ability to 
adapt during the pandemic. 

Figure 4.38 Effect of upgrade on respondents’ ability to adapt during the Covid 19 
pandemic (n=4,928) 

 

Source Winning Moves 

4.138 A higher proportion of residents in the following groups reported that their upgrade had a 
positive effect on their ability to adapt during the pandemic: 

• 83% of employed people compared to 53% of unemployed and 76% of retired 
people 

• Residents in manager, director or senior official occupations (86%) and 
professional occupations (84%) reported a positive effect compared to 75% of 
residents in other occupations.  

• 84% of residents with children reported a positive effect compared to 72% of 
residents without children.  

• 85% of GBVS recipients reported a positive effect compared to 77% of RGC 
recipients. This can be explained by the demographic characteristics of these 
respondents (e.g. age, employment status).  When we control for these factors 
there is no difference.   

4.139 Residents who said their upgrade had had a positive effect on their ability to adapt during 
the pandemic were then asked what were the main ways in which the upgrade had 
helped. Being able to access entertainment services and avoiding shops by shopping 
online were the most frequently selected options, selected by 73% and 71% of residents 
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respectively. Being able to work from home and accessing health services and 
information have also been important to large proportions of residents.  

Figure 4.39 Main ways in which the upgrade helped residents to adapt during the 
pandemic (n=3,892) 

 

Source Winning Moves 

4.140 The following statistically significant differences between resident groups are observable 
in the data: 

• A higher proportion of residents over the age of 65 said that the upgrade helped 
them to avoid shops (76%) compared to 59% of residents under the age of 65.  

• A higher proportion of residents in managerial and professional occupations (89%) 
reported being able to work from home as a benefit of adapting to the pandemic 
compared to 66% of residents in other occupations.  

• A higher proportion of residents over the age of 65 (61%) found the ability to 
access health services and information beneficial compared to 52% of younger 
residents. 

• As would be expected, a higher proportion of residents with children (66%) said 
that being able to access school, college or university was beneficial to adapting 
compared to 14% of residents without children.  

• A higher proportion of residents over the age of 65 (8%) said that being  able to 
remain in contact with friends and family via  Zoom and Teams was helpful in 
adapting to the pandemic, compared to 3% of younger residents. 

• A higher proportion of residents  in commercial areas said that being able to work 
from home was beneficial to adapting (75%), compared to 61% of residents in 
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non-commercial areas. Again, this is explained by the demographic characteristics 
of these areas.  

The following quotes from survey respondents illustrate the range of ways that 
the upgrade helped households to adapt during the pandemic, and the 
transformative impact it had on many people’s lives: 

• “it has made a life changing difference… we can work from home, do schoolwork, 
attend virtual lessons during Covid and also use the online entertainment such as 
iplayer and Netflix.  We can also video chat with family and friends” 

• “it has been a lifeline during the pandemic – for work, pleasure and general day to 
day living. I do a lot of charity work and it meant we were able to operate during 
COVID times distributing nearly 3 million pounds to people who desperately need 
financial support.” 

• “It has been a God-send during Covid” 

• “It has totally transformed our daily life....able to stream music, download films in 
seconds rather than days , enabled me as a key worker to work with large computer 
systems of NHS and social care with ease from home throughout Covid” 

• “I am a teacher and we had to deliver lessons from home on a daily basis with no 
equipment provided. It wouldn’t have been possible to do this without the upgraded 
connection” 

• “The upgrade was hugely valuable during Covid lockdowns with three children 
remote schooling. It would not have been possible without the upgrade” 

• “The upgrade made life immeasurably better during the lockdowns of the pandemic. 
Our family live more than 200 miles away but we have been able to stay in touch 
using WhatsApp and Zoom. I have also been able to fulfil my role as a `trustee of a 
charity and my wife has been able to continue as a Community First Responder. We 
have also been able to keep in contact with friends and attend virtual meetings of 
local societies to keep our minds active and engaged. The broadband service has 
enabled us to research issues of interest (wildlife, archaeology and local history, art) 
as well as access news (we are unable to get a daily newspaper as we live in a 
remote location - but we now read newspapers online and access media newscasts 
through iPlayer and the like).” 

• "I am very grateful that a rural area had this opportunity.  I work in a local NHS 
hospital and have a low income. The upgrade enabled me to occasionally work from 
home which was beneficial during the pandemic especially as I am clinically 
vulnerable to Covid-19.  I am very grateful that such schemes run and create a more 
level playing field both in terms of rural areas having access to superfast broadband 
and availability for people on low incomes" 
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Conclusions  

Voucher beneficiaries are older, wealthier and higher skilled than 
the UK population 

4.141 Although there is some uncertainty over the degree to which the survey sample is 
representative of voucher beneficiaries, the analysis suggests a high proportion of 
beneficiaries are older, wealthier and higher skilled than the UK average.   Voucher 
beneficiaries are also less likely to live alone and less likely to have children than the UK 
average, but more likely to own their own home outright.   

4.142 The most likely explanation for this is that residential vouchers have been used mainly in 
rural areas which have an older population (although it is difficult to confirm this with the 
data available).  The high proportion of high-income households is explained by the 
supplier-led nature of the programme, and the fact that suppliers seem to have targeted 
wealthier locations where take-up is likely to be higher.   

4.143 The analysis also shows that the population is even older in non-commercial areas, which 
are the current focus of BDUK’s investments through Project Gigabit. This has 
implications for the scale and range of wellbeing benefits that future rounds of investment 
could generate.  Although the broadband upgrade provides some benefits for older 
people (e.g. doing a range of things for the first time), younger groups are far more likely 
to report a change in life satisfaction (the main measure for assessing wellbeing), and 
these are more likely to live in commercial areas.    

Vouchers have been increasingly well-targeted on people who 
need it most 

4.144 The proportion of people who say they would not have upgraded their broadband 
connection without the voucher has increased significantly, from 27% in 2018 to 48% in 
2021 meaning the additionality of benefits from vouchers has grown over time.  This 
supports BDUK’s strategy to focus on non-commercial areas, where a similar proportion 
state that they would not have considered an upgrade if it was not for the voucher (45%).   

4.145 There has also been strong growth in the number of people that have actively sought a 
voucher, from 16% in 2018 to 36% in 2021, indicating vouchers are increasingly being 
issued to highly motivated households in greatest need.   

There are high levels of satisfaction with the application process 
and the upgraded connection  

4.146 Resident satisfaction with the voucher application process is high, with 88% of residents 
satisfied or very satisfied with the ease of the voucher process and 87% satisfied or very 
satisfied with the length of the process.   

4.147 Residents' satisfaction with their internet connection has increased following the upgrade. 
Whilst before the upgrade, between one quarter and one third of residents were satisfied 
with their connection, more than 90% of residents are now satisfied with the upgraded 
connection's reliability, download and upload speeds. The increase in satisfaction was 
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particularly high in non-commercial areas which also supports BDUK’s strategy to focus 
on these areas.    

The upgraded connection has enabled older households and 
those in non-commercial areas to do a range of things for the 
first time 

4.148 One in five older households (over 65) have streamed entertainment services for the first 
time since receiving the upgrade, significantly more than other age group.  The proportion 
of older households using applications for the first time was also higher for video chat with 
friends and family (11%), accessing health and other services online (9%) and cloud 
storage and file sharing (8%).  For a number of these uses, a high proportion of these 
older people said their broadband upgrade had been important in enabling them to do 
this (93% for streaming entertainment services, 91% for video chat with friends and family 
and 80% for accessing services online).  

4.149 A high proportion were also likely to say it had had a positive impact on their quality of 
life; 70% for streaming entertainment services, 83% for keeping in touch with friends and 
family and 73% for accessing services online). 

4.150 The proportion of households doing things for the first time was also higher in non-
commercial areas, although this mainly reflects the fact that these areas have a much 
higher share of older residents.  

The greatest range of benefits have been for working 
households, particularly those in high skilled and high-income 
jobs and those with children.  

4.151 Relatively few working age households and households with children are using internet 
applications for the first time.  However, they are using the internet for a much wider 
range of uses than older groups, including personal, educational and professional 
applications.  They are also more likely to report using the internet for these reasons 
more frequently and more effectively.   

4.152 As a result, these households were more likely to report a much wider range of benefits 
from their upgraded connection, including a better work-life balance, educational benefits, 
reduced stress and the ability to start a new business.  This range of benefits explains 
why these groups were more likely to report an increase in life satisfaction than older 
households, households without children and unemployed people.   

There is also evidence of distinctive benefits for certain groups  

4.153 In addition to the above, we would highlight the following benefits for certain groups:  

• 24% of young respondents (18 to 24) report that the broadband upgrade has 
helped them to start a business, while 14% say it has helped them to run an 
existing business.   
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• 26% of lone parents have gained new skills or qualifications and 20% have found 
a new job or improved their career prospects.  

• 10% of people in lower skilled occupations (carers and manual workers) say they 
have used the internet to study for a professional qualification.   

4.154 The analysis also shows that the broadband upgrade facilitated by vouchers have helped 
19% of people to feel less lonely.  This is particularly the case for some at risk and 
vulnerable groups (e.g. those living on their own, households with low income).  The 
survey shows that streaming entertainment services and using video chat applications 
have been particularly valuable for improving the wellbeing of these groups.  

The upgrade helped many households to adapt during the Covid 
pandemic 

4.155 More than three quarters of respondents (79%) said that their upgrade has had a major or 
minor positive effect on their household’s ability to adapt. This is even higher than the 
70% of businesses who said their upgrade had had a positive effect on their ability to 
adapt during the pandemic. 

4.156 The main benefits for households was their ability to stream entertainment services 
during lockdown, avoiding the need to go in shops (particularly important for older age 
groups) and working from home (particularly important for working age households).  
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5. Wellbeing impacts of vouchers 

Summary of key findings 

• Wellbeing improvements have been estimated and monetised in line with Green 
Book Guidance using a Subjective Wellbeing (SWB) method. This requires 
beneficiaries to rate their life satisfaction before and after an intervention.  The 
change can then be converted into a monetary value (a WELLBY).    

• Although the residents survey provides valuable information on whether vouchers 
have improved residents’ wellbeing, the scale of the improvement in life satisfaction 
reported by respondents is likely to be subject to bias and significantly overstated.    

• We therefore draw upon the findings of an earlier evaluation of the SWB impacts of 
BDUKs Superfast Broadband Programme.  The benchmarks for improvements in life 
satisfaction for different age groups from this study are applied to the voucher 
population, with minor adjustments to ensure these are consistent with the findings 
of the residents survey.  The results are presented as a range to reflect the 
uncertainty with this approach.   

• We estimate the total gross effect of vouchers on wellbeing is between £53.5m and 
£90.0m (in 2022 prices).  After accounting for deadweight, the net additional impacts 
are estimated to be between £32.2m and £54.1m.  This is equivalent to between 
£1,262 and £2,168 per household per annum.   

• It is assumed that, for a large number of households these wellbeing benefits will 
persist for a number of years.  The persistence period depends on the number of 
years it would have taken for households to gain access to high speed broadband 
through the market rollout.  This has been estimated using DSIT’s Fscore model, 
which assigns scores to individual premises based on how commercial feasibility.  
After accounting for persistence the total impact of vouchers on wellbeing is 
estimated to be between £114m and £195m.    

• The residents survey shows there was no statistically significant difference in the 
proportion of residents reporting a change in life satisfaction between households 
that received a voucher through the GBVS or RGC scheme.  Similarly there was no 
difference for households that received project or standard vouchers.  Therefore, the 
gross change per household is likely to be the same for both voucher schemes and 
types.  However deadweight is lower in RGC and project areas, meaning the net 
additional impact per household is larger.   

• When we compare survey responses for the same age group, households that 
received vouchers through the RGC scheme are more likely to report an 
improvement in life satisfaction than those that received vouchers through the GBVS 
scheme. However these differences are cancelled out by the fact that RGC 
households are older on average, and older groups were less likely to report an 
improvement in life satisfaction than younger groups.   
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Purpose of Chapter 
5.1 In order to estimate the value for money of BDUK’s vouchers schemes, it is necessary to 

estimate and, wherever possible, monetise the full range of impacts that vouchers have 
generated.  This includes economic, social and environmental impacts.   

5.2 As evidenced by the findings of the residential survey, improving access to high-speed 
broadband can generate a range of social benefits including increased leisure time, 
improved access to information, entertainment and public services, reduced loneliness 
and educational benefits from online learning.  Conversely, it may lead to social 
disbenefits associated with excessive internet use such as internet addiction, insufficient 
exercise or sleep.   

5.3 All of these effects will contribute to voucher recipients’ overall wellbeing.  Some changes 
in wellbeing will be reflected in the prices paid by households for their monthly broadband 
subscription and any additional subscriptions for related services (such as the cost of 
entertainment services).  However, this may not capture all of the value that households 
derive from their upgraded connection (the consumer surplus).   

5.4 This section explains the approach taken by the study to quantifying wellbeing 
improvements and presents results for the net additional effects on wellbeing that can be 
attributed to vouchers. These results are presented as a range due to the higher level of 
uncertainty associated with estimating impacts on wellbeing.    

Context for valuing wellbeing effects of broadband 

Green Book guidance on valuing wellbeing improvements  

5.5 HM Treasury has published Supplementary Green Book Guidance36 on how to monetise 
a policy or programme’s effects on wellbeing as part of Social Cost Benefit Analysis.  This 
includes several different methods such as stated preference and revealed preference 
methods and subjective wellbeing (SWB) approaches. Of these, SWB approaches were 
considered to be the most practical approach to quantifying wellbeing effects from 
vouchers.  While other studies have used hedonic pricing to model wellbeing effects of 
broadband37, this approach is still being developed and tested by BDUK.  There are also 
issues with the cost and availability of data required for this approach, and a risk of the 
sample size being too small to produce robust results (since only a small proportion of the 

 
36Wellbeing_guidance_for_appraisal_-_supplementary_Green_Book_guidance.pdf 

(publishing.service.gov.uk) 
37 This is a specific type of revealed preference method which identifies the internal and external 

factors which affect the price of a particular asset or service, and uses this to place a value on 
certain characteristics.  The most common example is in the housing market, where a hedonic 
pricing model can be  used to estimate quantitative values for environmental or ecosystem 
services that directly affect market prices for homes. An ongoing BDUK evaluation is using this 
method to estimate the wellbeing value of a property having access to superfast broadband 
(SFBB) 

 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1005388/Wellbeing_guidance_for_appraisal_-_supplementary_Green_Book_guidance.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1005388/Wellbeing_guidance_for_appraisal_-_supplementary_Green_Book_guidance.pdf
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homes which have received a voucher are likely to have been sold in the intervening 
period38).   

5.6 SWB approaches use surveys to ask large numbers of respondents to rate their 
subjective wellbeing (or life satisfaction) before and after an intervention, then control for 
the range of other factors which influence wellbeing to detect the change which can be 
attributed to the intervention.  This change in wellbeing can then be monetised by 
translating the change into an equivalent change in income. 

5.7 A discussion paper published alongside the Supplementary Green Book Guidance39  
reviewed a number of studies which have taken different approaches to valuing and 
monetising wellbeing to arrive at a consistent set of assumptions that can be applied to a 
range of different interventions.  This recommended an approach whereby life satisfaction 
is rated on a scale of 0 to 10, and a change in life satisfaction can be converted to a 
monetary value by multiplying by £13,000.  This is the recommended standard value of 
one wellbeing adjusted life year – a ‘WELLBY’ in 2019 prices and values.  The value of a 
WELLBY derived in this way can then be applied linearly to any change in life 
satisfaction. For example, increasing life satisfaction by 0.4 for 1 year would have a value 
of 0.4 x £13,000 = £5,200. 

Findings of the residents survey 

5.8 The evaluation of gigabit vouchers was commissioned after residents had received their 
voucher and benefitted from their upgraded broadband connection.  BDUK did not 
undertake a baseline survey of life satisfaction before the upgrade, meaning it was not 
possible to undertake a ‘before and after’ survey of the life satisfaction of voucher 
beneficiaries.   

5.9 Instead the survey asked respondents whether their life satisfaction had changed as a 
result of the upgrade and, if so, to retrospectively assess their life satisfaction on a scale 
of 0 to 10 before the intervention and to rate their current life satisfaction on the same 
scale. 56% of respondents said their life satisfaction had changed, with most of these 
saying their life satisfaction had improved (53%).  A small minority said it had decreased 
(3%).  As shown in Chapter 6, households with certain characteristics were more likely to 
report that life satisfaction had improved (particularly working households, those with 
children and those in highly skilled or high income occupations).   

5.10 For those respondents that did report a change in life satisfaction, the average life 
satisfaction score of residents before the upgrade was 6.6, and this increased to an 
average of 8.7 after the upgrade: 

 
38 To illustrate, ONS data shows around 2.4% of residential properties in England and Wales were 

sold in the year ending June 2022.  If that also applied to the sample of residential vouchers it 
would return a maximum sample size of 580.  The turnover rate tends to be lower in rural areas 
so in practice the sample is likely to be smaller than this.   

39Wellbeing_guidance_for_appraisal_-
_background_paper_reviewing_methods_and_approaches.pdf (publishing.service.gov.uk) 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1005389/Wellbeing_guidance_for_appraisal_-_background_paper_reviewing_methods_and_approaches.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1005389/Wellbeing_guidance_for_appraisal_-_background_paper_reviewing_methods_and_approaches.pdf
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• for residents that said their life satisfaction had increased, the average increase in 
points was 3 and the median increase was 2, although responses ranged widely 
from a 1 point increase to a 9 point increase 

• for residents that said their life satisfaction had decreased, the average decrease 
was 2.5, and the median decrease was 2, although again this varied widely from a 
1 point to a 9 point decrease.  

5.11 If we assumed the scale of these effects was accurate and representative of the voucher 
population as a whole, this would translate to an annual wellbeing value of nearly £350m, 
or £14,000 per household.  In practice, the self-reported changes in life satisfaction are 
likely to significantly overstate the wellbeing improvement compared to if we had asked 
respondents a general question about their life satisfaction before and after the 
intervention.  This is due to: 

• recall bias, which occurs when participants do not remember previous events or 
experiences accurately.  A number of studies have demonstrated the existence of 
recall bias in relation to past life satisfaction or wellbeing40. 

• the fact that vouchers were referred to in the survey question which is likely to 
exaggerate their effect.  It was difficult to avoid reference to this given that the 
survey was focused on vouchers and we needed to refer to the period before the 
voucher when asking them to rate their life satisfaction.   

5.12 On this basis, we do not believe the self-reported figures are a robust measure of the 
scale of change in wellbeing attributable to the upgraded broadband connection.  We 
have therefore reviewed other studies which have measured the subjective wellbeing of 
digital connectivity in a more robust way and considered how the findings of these studies 
can be used to inform reasonable assumptions about the wellbeing effects of vouchers.   

Findings of other studies 

5.13 We have identified two other relevant studies which have measured the impact of digital 
connectivity on life satisfaction.  We provide a summary of the method used by the 
authors, the key findings and discuss how these could inform assumptions about the 
effects of vouchers. 

Subjective wellbeing analysis of the Superfast Broadband programme (Simetrica, 
2018)41.  

5.14 This was one of the technical papers which fed into the Evaluation of the Economic 
Impact and Public Value of the Superfast Broadband Programme (Ipsos Mori, 2018).  The 
study assessed the impact of the BDUK Superfast Broadband Programme on the 

 
40 For example, see Easterlin, R. A. (2001): Income and happiness: Towards a unified theory, The 

economic journal 111(473): 465–484 and Prati, A. and Senik, C. (2020): Feeling good or feeling 
better? (hal.science) 

41 BDUK Superfast Broadband Evaluation Annex C- Subjective Wellbeing Analysis Technical 
Report 

https://shs.hal.science/halshs-02545228/document
https://shs.hal.science/halshs-02545228/document
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/734860/BDUK_SF_EVAL_ANNEX_C_-_SUBJECTIVE_WELLBEING_ANALYSIS_-_TECHNICAL_REPORT.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/734860/BDUK_SF_EVAL_ANNEX_C_-_SUBJECTIVE_WELLBEING_ANALYSIS_-_TECHNICAL_REPORT.pdf
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subjective wellbeing (SWB) of households with access to subsidised superfast broadband 
and aimed to value this in monetary terms. 

5.15 The study used data for the period 2011 to 2016 from two national surveys which both 
asked questions about life satisfaction (the Annual Population Survey and the 
Understanding Society survey).  By matching the geographical location of respondents to 
the roll-out of Superfast Broadband, the study was able to assess the difference in life 
satisfaction for people living in a postcode already upgraded by SFBB with those which 
have not yet received an upgrade.  The study used econometric methods to control for a 
range of other factors which affect life satisfaction such as age, earnings, educational 
status and so on.   

5.16 Differences in life satisfaction were then converted into monetary values using a method 
developed by one of the study authors to calculate the income equivalent of a shift in 
subjective wellbeing due to another cause42.  

5.17 The results based on responses to the APS responses are shown below43. The study 
found that, for the sample as a whole, living at a postcode serviced by an upgraded 
cabinet was associated with a lower life satisfaction score of -0.005 units on the 0-10 
scale.  However, this finding was not statistically significant at the 10% level. The study 
also provided the results split by age group which did find statistically significant results.  
This found a positive correlation between life satisfaction and living in an upgraded 
postcode for people in the youngest age group (35 and below), but this was 
counterbalanced by a negative correlation for people aged between 36 and 64, resulting 
in an insignificant effect for the sample as a whole.   

Table 5.1 Model coefficients for life satisfaction for people living in postcodes 
upgraded with SFBB 
Age group Upgraded 
Full model (all ages) -0.005 
Aged 18 to 35 +0.078* 
Aged 36 to 64 -0.033* 
Aged 65+ +0.001 

*statistically significant at 10% level 

5.18 These results were then monetised and the results were aggregated for the population as 
a whole by applying the age specific coefficients to the age breakdown of the population 
in areas upgraded with SFBB.  This resulted in an average wellbeing value per person 
of £93.78 per year and an average of £222.25 per year per household with access to 
SFB44.   

 
42 This preceded the Green Book guidance on WELLBYs 
43 The study concluded that the responses given to the APS survey were likely to be more robust 

than the Understanding Society survey as it was possible to match responses at postcode level 
using APS but only at Lower Super Output Area level for Understanding Society.   

44 These results are positive because the age profile of the intervention area was skewed more 
towards age groups with positive coefficients (35 and below and 65+) than the sample from APS.   
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5.19 After adjusting for the estimated take-up rate in upgraded postcodes at the time (40%), 
the wellbeing value of the upgrade was estimated to be £46 per month per premise 
which adopts SFBB.  This was over and above the price that households pay for the 
internet and the extent to which households pay for SFBB access through housing.   

5.20 The coefficients above are significantly lower than the changes in life-satisfaction 
reported by voucher beneficiaries in the residents survey.   As a result, the impact on 
wellbeing estimated in the SFBB study is far lower (£225 per household compared to 
£14,000 per household based on the responses to the voucher survey).  This suggests 
the change in life satisfaction reported by vouchers beneficiaries was subject to bias and 
therefore overestimates the scale of the benefits.   

5.21 It should be noted that the SFBB programme is not directly comparable with the voucher 
scheme, and there are a number of reasons why we might expect the increase in 
wellbeing to be higher for vouchers. Firstly, the vouchers programme has delivered a far 
greater improvement in connectivity than the SFBB programme.  The SFBB evaluation 
found that the average download speed for postcodes receiving investment through the 
SFBB programme was around 10 Mbps before the upgrade, increasing to 27 Mbps three 
years after the upgrade45.  For residential vouchers, mean average download speeds 
increased from 14 Mbps before to 345 Mbps after the upgrade (based on BDUK 
monitoring data).   

5.22 This has occurred alongside a significant increase in households’ use of the internet and 
need for higher bandwidth, which is likely to increase the wellbeing benefits of vouchers 
relative to the effects of SFBB investment. There is evidence for this in the SFBB 
evaluation which found that  wellbeing effects were higher for frequent internet users,  
leading the authors to conclude that  “the wellbeing effects of the programme may grow 
over time, if take-up and internet use increases”. There is clear evidence that this is the 
case; Ofcom estimates that adults who use the internet spent around 4 hours a day using 
the internet in 2021, up from 2 hours 40 mins per day in 2015.   This only includes time 
spent on computers, tablets and mobile devices and excludes streaming services through 
smart televisions, the take-up of which has grown strongly since the mid 2010s46.  
Furthermore, unlike the SFBB programme, the voucher schemes were demand-led, 
meaning beneficiaries are more likely to make greater use of the internet. The survey 
analysis in Chapter 3 shows that 98% of respondents say they use the internet at least 
once a day, compared to 89% of the UK population according to ONS’s most recent 
survey47.   

5.23 The Covid-19 pandemic has also had major implications for the way we use the internet, 
leading to changes in the way we live and work which have persisted as restrictions have 

 
45 See Figure 2.6 of Ipsos Mori (2018): Superfast Broadband Programme Evaluation; Annex A: 

Reducing the Digital Divide 
46 The total number of Netflix subscribers in the UK increased from 2.8m in 2014 to 17.3m in 2021 
47 Internet access - households and individuals - Office for National Statistics (ons.gov.uk). It 

should be noted that the ONS survey data is for 2020 while the vouchers survey was undertaken 
in 2022.  The ONS survey shows that the proportion of people who are daily internet users 
increases year on year.  Therefore we would expect the proportion in 2022 to be higher than this 
data suggests.   

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/734856/BDUK_SF_EVAL_ANNEX_A_REDUCING_THE_DIGITAL_DIVIDE.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/734856/BDUK_SF_EVAL_ANNEX_A_REDUCING_THE_DIGITAL_DIVIDE.pdf
https://www.ons.gov.uk/peoplepopulationandcommunity/householdcharacteristics/homeinternetandsocialmediausage/datasets/internetaccesshouseholdsandindividualsreferencetables


BDUK Vouchers Evaluation: Impacts and Value for Money Assessment 

  
  126  

 

eased; Labour Force Survey data shows over 30% of employed people were working 
from home in the first quarter of 2022, more than double the proportion for 2019 (14%).  A 
further 14% are working from home at least one day a week.  Faster and more reliable 
broadband has been a critical enabler of this; the residents survey showed 70% of 
households who were working from home said the upgraded connection was ‘very 
important’ in enabling them to do so.  Similarly, the proportion of retail sales conducted 
online is still well above the pre-pandemic average (30.2% in November 2022 compared 
to 21.6% in November 2019). It is therefore reasonable to assume that access to a fast 
and reliable internet connection is a more important contributor to life satisfaction now 
than it was in the mid 2000s.   

5.24 It can also be argued that these changes in working and living patterns has led to 
changes in the age profile of people who derive benefits from faster and reliable 
broadband compared to the mid-2010s.   The residential survey shows that the group 
who derived the greatest benefits from their upgraded connection were working 
households, particularly those employed in highly skilled occupations and those with 
children.  As well as greater entertainment options these households were more likely to 
report educational benefits, time savings and improved work-life balance as a result of 
working from home.  For instance: 

• 82% of respondents aged 25 to 64 said saved time had been a benefit of their 
upgraded connection, with 56% saying it was a major benefit (compared to 43% of 
households aged over 65) 

• 68% of those aged 25 to 64 said an improved work life balance was a benefit, with 
52% saying it was a major benefit (compared to 15% of those over 65). 

5.25 As a result, working age households were significantly more likely to report an 
improvement in life satisfaction as a result of the upgraded connection than those over 65 
(56% vs 49%).  

5.26 We therefore believe there are strong grounds to conclude: 

a) that the increase in wellbeing per household subscribing to SFBB in the mid 
2010s should only be used as a minimum estimate of the increase in wellbeing 
from households upgrading their connection through a gigabit voucher, and  

b) that, on average, older working age households (aged 36 to 64) have also 
experienced an increase in life satisfaction as a result of their upgraded 
connection, as well as younger age groups.    

5.27 These conclusions inform the assumptions we have used for modelling the wellbeing 
impacts from vouchers (described below).   

Digitalization and subjective wellbeing in Europe (Elmassah and Hassanein, 2022) 

5.28 This study aimed to analyse the effect of digitalisation on 28 European countries’ 
subjective wellbeing by using macro (aggregate level) indicators.  The research used the 
Digital Economy and Society Index (DESI).  This index summarises indicators on 
Europe’s digital performance and tracks the progress of EU countries across a number of 
different domains: 
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• Human capital and digital skills 

• Connectivity, based on the supply and demand of fixed and mobile broadband 

• Use of the internet 

• Integration of digital technology, and 

• Digital public services 

5.29 The authors investigate the relationship between each of these domains and life 
satisfaction at a macro level, controlling for a number of variables such as unemployment, 
GDP per head, life expectancy etc.   

5.30 Table 5.2 shows the results from this study.  Specifically, it shows the effect of a 1% 
increase in each of the domains on life satisfaction. This found statistically significant 
results for each of the domains. For connectivity, the study found a 1% increase in 
connectivity leads to an increase in life satisfaction of 0.84%.   

Table 5.2 Elasticities of DESI variables in predicting subjective wellbeing 
Dependent variables Co-efficients (%) 
Connectivity 0.843 
Human Capital -3.726 
Use of the Internet 4.573 
Integration of Digital Technology 0.153 
Digital Public Service -0.708 

Source: Elmassah and Hassanein, 2022 

5.31 While this study provides further evidence of a positive correlation between enhanced 
digital connectivity and life satisfaction, the macro nature of the study means the findings 
are of limited value for informing the assumptions about changes at a micro level (for an 
individual or a household).  Therefore we have not used the findings of this study in the 
modelling of SWB effects from vouchers.   

Method for assessing impacts 
5.32 The evaluation has used the findings of the SFBB evaluation to derive a modelled 

estimate of the impact of vouchers on SWB.  This allows us to eliminate the risk of bias 
and provide a more realistic estimate of the impact on wellbeing.   

5.33 We assume that the age-specific wellbeing coefficients for voucher beneficiaries are the 
same as those from the SFBB evaluation (presented in Table 5.1).  The only age group 
where we have made changes to the coefficients is for 36 to 64 year olds.  This is on the 
grounds that the residents survey showed 36 to 64 year olds were among the groups that 
derived the widest range of benefits from the upgraded connection, were more likely to 
report an increase in life satisfaction than people over the age of 64 and were just as 
likely to report an improvement as people aged 25 to 39.  There is therefore a clear, 
evidence-based logic for assuming positive wellbeing coefficients for this age group 
instead of the negative coefficient from the SWB evaluation.    
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Figure 5.1 Percentage of respondents reporting an improvement in life satisfaction 
by age  

 

Source Winning Moves 

5.34 The estimates of wellbeing are presented as a range, with the modelling making the 
following assumptions, set out in Table 5.3: 

• Lower estimate: the change in life satisfaction for people aged 36 to 64 is +0.039 
which is equivalent to half the increase for people aged 18 to 35 in the SFBB study 
(+0.078) 

• Upper estimate: the increase in life satisfaction for people aged 36 to 64 is equal 
to the increase for people aged 18 to 35 from the SFBB study (+0.078). 

Table 5.3 Modelling assumptions for age based coefficients for wellbeing effects of 
vouchers 
Age group 

SWB Evaluation 
Assumptions for vouchers 
Lower estimate Upper estimate 

Aged 18 to 35 +0.078 +0.078 +0.078 
Aged 36 to 64 -0.033 +0.039 +0.078 
Aged 65+ +0.001 +0.001 +0.001 

Hatch using findings from Simetrica (2018) 

5.35 The modelling has involved the following steps and assumptions: 

• The total population of households receiving vouchers has been estimated using 
the average household size of 2.6 from the residential survey.  Based on 24,979 
residential vouchers48 (1,125 through the GBVS scheme and 3,803 through RGC) 
this gives a total population of 65,072. 

 
48 These are all residential vouchers that were connected up to the end of December 2021.  This 

was based on the most up to date vouchers data available at the time.   
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• The adult population was estimated using the responses to the survey question 
which asked how many children in full time education there were in the household.  
We made further adjustments to take account of children below school age (0 to 4) 
and those between the age of 16 and 18 who are not in full time education using 
Census data.  This gave a total adult population of 52,502.  

• We assumed the age profile of these adults was in line with the age profile of the 
voucher applicant who responded to the survey.  This may not be fully accurate, 
but is the most robust way of estimating the age profile for other adults living in the 
household.    

• There is a slight mismatch between the age categories in the residential survey 
and the categories in the SFBB evaluation.  We therefore applied changes in life 
satisfaction to the closest matching age group.  For example, for 18 to 39 year 
olds we applied the change in life satisfaction for 18 to 34 year olds. 

• The upper and lower estimates used the same assumptions about changes in life 
satisfaction for 18 to 39 year olds and people aged 65+ (based on the coefficients 
given in  Table 5.1).  The only age group where we have made adjustments is for 
40 to 64 year olds.  This means we have taken a conservative approach for the 
other age groups given that dependence on the internet has increased since the 
mid 2010s. 

• The SFBB evaluation monetised changes in life satisfaction using a method 
developed by one of the study authors.  The exact values are not given and this 
preceded the publication of the WELLBY guidance in the Green Book. We have 
therefore used WELLBY values to monetise changes in life satisfaction, where a 
one point change on the 0 to 10 scale has a value of £13,000 (in 2019 prices).    

• The estimates of wellbeing in the SFBB evaluation were for all people who had 
gained access to SFB, but who had not necessarily subscribed to SFBB.  Given 
that all of the households with vouchers have subscribed to faster broadband 
packages, it was necessary to adjust for this.  We have therefore multiplied the 
figures by 2.5.  This is the inverse of 40%, which was the estimated take-up rate 
for SFBB at the time of the evaluation.  This is consistent with the approach taken 
in the SFBB evaluation.  

Results 
5.36 The results are shown in Table 5.4. Using this method, we estimate that the gross impact 

of vouchers on wellbeing is between £49.6m and £85.2m per annum in 2019 prices (the 
year WELLBY values are based on).  This is equivalent to between £1,984 and £3,410 
per household per annum.  This is over and above the price that households pay for their 
broadband subscription.   
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Table 5.4 Gross effect of vouchers on wellbeing per annum (£m, 2019 prices) 
  
 Age group 

  
Adult 
population 

WELLBY value per 
person (£) 

Total value of 
WELLBYs (£m)  

Lower Upper Lower Upper 
18 to 39 5,267 1,014 1,014 5.3 5.3 
40 to 64 28,084 507 1,014 14.2 28.5 
65+ 19,152 13 13 0.2 0.2 
Total 52,502 

  
19.8 34.1 

Total WELLBY value per annum adjusted for take-up (1/40%) - 
£m  

49.6 85.2 

WELLBY value per annum per household (based on 24,978 
households) - £ 

1,984 3,410 

Calculations by Hatch using Simetrica (2018): Subjective wellbeing analysis of the 
Superfast Broadband programme and Green Book guidance.  

5.37 To arrive at an estimate of the total net impact of vouchers, we also need to consider 
deadweight (what would have occurred anyway in the absence of vouchers) and 
persistence (how long the effects of wellbeing last for).   

Deadweight 

5.38 Assessing deadweight in this case is complex as it depends on: 

• whether households would have received access to gigabit capable broadband in 
the absence of the voucher, and 

• whether households would have upgraded their connection in the absence of 
vouchers (potentially to a lower quality connection), and the extent to which that 
upgrade would have improved life satisfaction.    

5.39 We currently have mixed evidence to inform these assumptions.  82% of respondents to 
the residents survey reported that they had not upgraded because it was not available 
where they are located, which suggests deadweight is low.   The counterfactual analysis 
has shown a clear link between vouchers and change in download speeds (although the 
additional effect is only c. 3 Mbps for vouchers connected in 2019 and 2020) but provides 
inconclusive results on the relationship between vouchers and availability of UFBB and 
gigabit capable broadband (due mainly to inconsistencies in Connected Nations data).  
Although it should be noted that the analysis was undertaken at output area level which is 
likely to understate additionality for individual premises or postcodes.   

5.40 The residents survey49 also showed that: 

• 21% would have upgraded to the same quality connection, even if they had not 
received a voucher (with some of these moving to new premises in order to do so).  
It can be assumed all of these beneficiaries would have achieved the same 
increase in life satisfaction.  This is a conservative assumption as 16% of these 
people also said they had not upgraded previously because it was not available in 

 
49 See Figure 4.14 in Chapter 4 which provides a more detailed breakdown of responses to this 

question 
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their area. If this is true it is not clear how they could have upgraded to the same 
quality connection.   Furthermore, respondents who said this may not have been 
aware of the full cost implications of achieving the same connection or might not 
have been aware that it was not available.   

• A further 37% would have upgraded but at a later date or settled for a lower 
performance connection.  It can be assumed that beneficiaries in this group would 
have achieved some of the improvement in life satisfaction but not all of it.  
However it is very difficult to attach a quantitative value to this.   

5.41 Based on the above, we have assumed deadweight of 40% (21% + half of 37%), 
although we would note again that this is subject to uncertainty.  

5.42 On this basis, the net additional value of WELLBYs due to vouchers is estimated to be 
between £30m and £51m per annum in 2019 prices, with the range based on the 
assumptions applied for 36 to 64 year olds in Table 5.3.  This is equivalent to between 
£1,191 and £2,045 per household (based on 24,979 households).  It should be noted that 
the maximum value for residential premises vouchers was £500 for GBVS and £1,500 for 
RGC.  Therefore the benefit gain is higher than the value of vouchers themselves.    

5.43 Adjusting for inflation, this is equivalent to between £32m and £54m in 2022 prices, or 
between £1,262 and £2,168 per household.   

Table 5.5 Net additional effects of vouchers on wellbeing (2019 prices) 
Estimate Gross value of 

WELLBYs 
(£m) 

Net additional value 
of WELLBYs (*0.6) 
(£m) 

Net additional value 
per household (£) 

Lower estimate 49.6 29.7 1,191 
Upper estimate 85.2 51.1 2,045 

Calculations by Hatch 

Persistence 

5.44 There is little evidence on how long effects on wellbeing from an upgraded broadband 
connection will persist for.  The SFBB evaluation stated that the annual estimates could 
be “used as an estimate of future impact up until the technology becomes redundant”.  
Given that gigabit capable broadband is a future-proofed technology, this is not likely to 
occur for some time.  It is also likely that dependence on internet connections will 
continue to grow as the number of applications proliferates, leading to further changes in 
the way we live and work. This suggests the evaluation should assume a long 
persistence period in line with other infrastructure investments50.  It should also be noted 
that respondents to the residential survey who received their upgrade in 2018/19 were 
just as likely to report an improvement in life satisfaction as respondents who received 

 
50 For example, 2014 HCA Additionality Guide recommends a persistence period of 10 years for 

a number of infrastructure investments including bringing land back in to use, public realm 
improvements and educational infrastructure 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/378177/additionality_guide_2014_full.pdf
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their upgrade in 2021 which also suggests that benefits persist for a number of years (see 
Figure 5.3 below) 

5.45 However, in this case, we also need to account for the fact that some households are 
likely to have gained access to a higher speed connection at some point after they took 
up the voucher due to the continued market rollout of gigabit-capable broadband.  

5.46 To account for this, we have used DSIT’s Fscore model which assigns a ‘commerciality’ 
score to individual premises based on the estimated cost to provide that premise with 
access to gigabit capable broadband.  If the cost to build is greater than £615, the 
premise is considered to be non-commercial.  Premises with a build cost of £615 have an 
F score of 0.83 meaning, under normal market conditions, 83% of premises in the UK 
would be expected to receive gigabit-capable broadband via the market at some point, 
according to BDUK’s F score model.   

5.47 Figure 5.2 shows that only 4% of premises in the UK could access gigabit capable 
broadband in 2018 (the early stages of the voucher schemes).  This increased to 12% by 
the end of 2019.  It may therefore be reasonable to assume that, for premises that 
received a voucher in 2018, any premises with an F score above 0.12 would not have 
received access via the market in 2019 and therefore the benefits persist for at least two 
years.  However the chart also shows that availability of UFBB (offering download speeds 
of at least 300 Mbps) was much higher, at 50%.  According to BDUK monitoring data, the 
median download speed taken by residential voucher beneficiaries was just over 300 
Mbps (330 Mbps).  This means that, for around half of households, access to UFBB 
would have been sufficient to deliver the same improvement in life satisfaction.  
Therefore, a large proportion of households with a F score below 0.5 may still have been 
able to access the speeds they need at some point if they could not already.     

Figure 5.2 Proportion of premises in the UK with access to ultrafast and gigabit-
capable broadband 

 

Source Connected Nations 
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5.48 This has informed the assumptions in Table 5.6. Wellbeing impacts for premises with an 
F score below 0.5 are assumed to persist for one year, on the basis that it is likely they 
could have found an alternative solution quickly.  Assumptions for vouchers in other years 
have been informed by the date at which it is reasonable to assume they would have got 
access to UFBB or gigabit capable broadband.  For households with an F score over 0.82 
it is assumed the persistence period is five years.  This can be considered to be a 
conservative assumption since it may have taken even longer than five years for these 
households to secure access via the market rollout.    

Table 5.6 Wellbeing persistence period assumptions by F score and year of 
connection 

F score  2018 2019 2020 2021 
0 to 0.5 1 1 1 1 
0.5 to 0.6 2 1 1 1 
0.6 to 0.7 3 2 1 1 
0.7 to 0.82 4 3 2 2 
Over 0.82 5 5 5 5 

Source: Hatch 

5.49 Error! Reference source not found. shows the total number of residential vouchers 
connected in each year, broken down by F score. These have then been multiplied by the 
estimate of net additional wellbeing per household and the relevant persistence period to 
estimate the total increase in wellbeing attributable to vouchers.  This ranges from £114m 
to £195m.     

Table 5.7 Total net additional impacts on wellbeing including persistence, 2022 
prices 

Indicator F score  2018 2019 2020 2021 Total 
Number of 
households 

0 to 0.5 22 487 1,315 1,807 3,632 
0.5 to 0.6 34 340 794 748 1,916 
0.6 to 0.7 1 74 1,071 935 2,081 
0.7 to 0.82 22 49 934 536 1,540 
Over 0.82 230 1,437 6,082 8,060 15,809 
Total 309 2,387 10,195 12,086 24,978 

Low estimate 
of wellbeing 
(£000) 

0 to 0.5 28 615 1,660 2,280 4,583 
0.5 to 0.6 85 429 1,002 944 2,461 
0.6 to 0.7 6 186 1,351 1,180 2,723 
0.7 to 0.82 112 184 2,357 1,353 4,005 
Over 0.82 1,450 9,070 38,378 50,858 99,756 
Total 1,680 10,484 44,747 56,616 113,527 

High estimate 
of wellbeing 
(£000) 

0 to 0.5 48 1,057 2,851 3,918 7,873 
0.5 to 0.6 147 738 1,721 1,622 4,227 
0.6 to 0.7 10 319 2,321 2,027 4,677 
0.7 to 0.82 192 316 4,048 2,324 6,880 
Over 0.82 2,490 15,581 65,930 87,370 171,371 
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Total 2,886 18,010 76,872 97,261 195,029 

Source: Hatch/BDUK. Note: the F score for individual premises was not known for 32% of 
residential voucher recipients.  Where this was not known we took the average F score 
for the relevant output area   

Differences in wellbeing between groups  

5.50 The evaluation has also investigated whether the wellbeing value per household is likely 
to differ for households that fall into different groups, including whether a household: 

• received a voucher through the GBVS or RGC scheme 

• lives in an area which has been deemed commercial or non-commercial according 
to BDUK modelling 

• received a voucher at different times, or 

• received different uplifts in speed.  

5.51 The SWB evaluation did undertake some analysis of how changes in life satisfaction 
varied for households in urban vs rural areas.  This found that average satisfaction 
increases were higher for urban respondents than rural respondents but the difference 
was not significant at the 10% level.  Differences were statistically significant if rural/urban 
households were further broken down by age group, with younger households (18 to 35) 
in urban areas more likely to have a positive effect and middle-aged households (36 to 
64) in rural areas more likely to have a negative effect.  Again, this suggests it is 
demographic differences driving improvements in life satisfaction from broadband 
improvements rather than location, although these are magnified in urban/rural areas.   

5.52 The residents survey also shows very few differences in changes in life satisfaction when 
we focus on the variables above.  As shown in Figure 5.3, the proportion of households 
reporting a change in life satisfaction was very similar for all groups, with none of the 
differences being statistically significant at the 10% level.  

5.53 Demographic characteristics, including age, employment status, occupation, and whether 
the household contains children are all far better predictors of whether a household is 
likely to report a change in life satisfaction than any of the variables above (see Chapter 
6).  This suggests average wellbeing per household is likely to be broadly similar 
regardless of scheme, commerciality, year of connection or uplift in speed.   
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Figure 5.3 Percentage of respondents reporting an improvement in life satisfaction 
by voucher characteristics  

 

Source Winning Moves 

5.54 There may be a case for taking account of the differences in the age profile of households 
that fall into these different groups. This would involve applying the age specific 
coefficients in Table 5.3 to an estimate of the age profile of households that have 
received vouchers through different schemes or in different years.  However, this would 
fail to take account of the non-demographic or place specific factors which the survey 
suggests have also affected life satisfaction.   

5.55 To take households in non-commercial areas as an example, these areas have a much 
older age profile than those in commercial areas (see Chapter 6).  We would therefore 
expect a higher proportion of respondents in commercial areas to report an improvement 
in life satisfaction.  However this is not the case; Figure 5.3 shows that respondents in 
non-commercial areas were slightly more likely to report an improvement in life 
satisfaction than those in commercial areas (although this difference is not statistically 
significant).  Further analysis shows that the proportion of respondents reporting an 
increase in life satisfaction is higher in non-commercial areas than commercial areas in 
each age group, and this is statistically significant for 25 to 64 year olds (see Figure 5.4).   

5.56 The older age profile of non-commercial areas, and the fact 65+ households are less 
likely to report an improvement in satisfaction than younger age groups, mostly cancels 
these differences within age-groups out to the point where the difference in life 
satisfaction between commercial and non-commercial areas is statistically insignificant. 
The same finding applies to households who have secured a voucher through different 
schemes or in different years, although the differences within age groups are not as large 
as they are for commercial vs non-commercial households.   
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Figure 5.4 Proportion of respondents reporting an improvement in life satisfaction 
by age (commercial vs non-commercial areas) 

 

Source Winning Moves 

5.57 This means that applying the age specific coefficients in Table 5.3 would underestimate 
the wellbeing effects for households in non-commercial areas, RGC households and 
those who received their voucher in 2020/21, since it would fail to take account of the 
differences that exist within age groups.   

5.58 There are therefore two options for estimating gross wellbeing effects of vouchers in 
these different groups: 

1) Assume the average wellbeing value per household is the same for all groups, and 
apply this to the total voucher population. 

2) Make further adjustments to the age-specific coefficients for households in all of 
the different categories (scheme, commerciality, year of support) and apply these 
to estimates of the age profile for the total voucher population.   

5.59 The latter option would require us to make a number of assumptions about: 

a) the age profile of the population in these groups. As described in paragraph 5.35, 
the age profile of voucher beneficiaries needs to be estimated based on 
responses to the web-survey combined with Census data.  These estimates would 
be subject to a larger margin of error in this case because of the smaller sample 
sizes from the survey. 

b) the differences in age-specific coefficients, with different assumptions made for 
each age group for each voucher scheme, commerciality category and year of 
voucher.  These could be informed by the findings of the residents survey, which 
are also subject to larger margins of error at this level of granularity, but would 
also rely on an element of professional judgement.   
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5.60 Given the above, and the fact that differences in change in life satisfaction within age 
groups are largely cancelled out by demographic differences, we have used the first 
approach.  This is much simpler, consistent with the findings of the residents survey, 
reliant on fewer assumptions, and would arrive at a broadly similar answer which is within 
the margin of error of the more complex second approach.   

5.61 Table 5.8 shows the total gross effects on wellbeing when we apply the lower and upper 
estimate of wellbeing per household per annum (£1,984 to £3,410) to the voucher 
population as a whole.  Again, the range is based on the different assumptions applied for 
the 35 to 64 year old age group show in Table 5.3. 

Table 5.8 Estimates of total gross wellbeing effects for different categories of 
voucher 
  
 Category 

  
Description of 
voucher 

 
Number of 
households 

Gross increase in wellbeing (£m) 
Lower Upper 

Scheme 
  

GBVS 6,621 13.1 22.6 
Rural 18,357 36.4 62.6 

Commerciality 
  
  

Commercial 7,493 14.9 25.5 
Non-
commercial 

15,494 30.7 52.8 

Unknown 1,991 4.0 6.8 
Year of voucher 
delivery 
  
  
  

2018 534 1.1 1.8 
2019 2,766 5.5 9.4 
2020 9,801 19.4 33.4 
2021 11,875 23.6 40.5 

Source: Calculations by Hatch 

5.62 Although the gross average increase in wellbeing per household is expected to be the 
same for all groups, the net additional increase is likely to be higher for some groups than 
others due to higher levels of deadweight  

5.63 As above, we have estimated deadweight using the responses to the question in the 
survey which asked what households would have done in the absence of the voucher.   
Table 5.9 shows that early voucher recipients (2018-19) and GBVS voucher recipients 
were more likely to say that they would have upgraded without the voucher.  Therefore 
we assume a higher level of deadweight.  As a result, the net-additional increase in 
wellbeing per household is lower for these households.   
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Table 5.9 Net additional increase in wellbeing for different categories of voucher, 2019 prices 
  
 Category 

  
Description of 
voucher 

What would household have done 
about their broadband if voucher 
had not been available? 

  
Deadweight 
assumption 
based on 
responses to 
survey 

Total net-additional 
increase in wellbeing 
(£m) 

Net increase in 
wellbeing per 
household per 
annum (£)  

Would have 
upgraded to 
same speed 

Would have 
upgraded to 
lower speed or 
at later date 

Lower Upper Lower Upper 

Scheme 
  

GBVS 28% 41% 49% 6.7 11.6 1,016 1,746 
Rural 19% 35% 36% 23.2 39.8 1,263 2,170 

Commerciality 
  
  

Commercial 22% 39% 41% 8.7 15.0 1,167 2,004 
Non-
commercial 

21% 35% 39% 18.9 32.4 1,217 2,092 

Unknown 23% 41% 44% 2.2 3.8 1,121 1,925 
Year of delivery 
  
  
  

2018 41% 31% 57% 0.5 0.8 856 1,471 
2019 34% 38% 53% 2.6 4.5 939 1,613 
2020 21% 40% 41% 11.5 19.7 1,170 2,009 
2021 18% 34% 35% 15.3 26.3 1,291 2,218 

Source: Hatch
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Persistence 

5.64 In order to provide a total estimate of wellbeing impacts for the GBVS and RGC schemes, 
it is also necessary to take account of persistence.  This has used the same assumptions 
as Table 5.6, using the F scores for vouchers connected through each of the schemes.  
Since GBVS vouchers have lower F scores, the average persistence period for a GBVS 
voucher is shorter than for GBVS.  The results for the GBVS scheme are shown in Table 
5.10. This ranges from £23m to £39m in 2022 prices.   

Table 5.10 Total net additional impacts on wellbeing including persistence for 
GBVS vouchers, 2022 prices 

Indicator F score  2018 2019 2020 2021 Total 
Number of 
households 

0 to 0.5 26 558 622 133 1,338 
0.5 to 0.6 40 394 439 28 900 
0.6 to 0.7 2 81 485 24 592 
0.7 to 0.82 26 54 200 38 318 
Over 0.82 269 1259 1666 278 3,473 
Total 363 2,345 3,412 501 6,621 

Low estimate 
of wellbeing 
(£000) 

0 to 0.5 28 597 665 142 1,432 
0.5 to 0.6 85 421 469 30 1,005 
0.6 to 0.7 6 174 519 26 725 
0.7 to 0.82 111 172 429 81 793 
Over 0.82 1,442 6,737 8,918 1,488 18,584 
Total 1,671 8,101 11,001 1,767 22,540 

High estimate 
of wellbeing 
(£000) 

0 to 0.5 48 1,026 1,143 245 2,462 
0.5 to 0.6 146 724 807 51 1,728 
0.6 to 0.7 10 299 893 44 1,245 
0.7 to 0.82 191 295 737 140 1,363 
Over 0.82 2,478 11,578 15,326 2,557 31,938 
Total 2,871 13,922 18,905 3,037 38,735 

Source: Hatch 
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5.65 The results for the RGC scheme are shown in Table 5.11. This results in a range of 
between £91m and £156m.    

Table 5.11 Total net additional impacts on wellbeing including persistence for RGC 
vouchers, 2022 prices  

Indicator F score  2019 2020 2021 Total 
Number of 
households 

0 to 0.5 11 745 1608  2,365  
0.5 to 0.6 4 399 688  1,091  
0.6 to 0.7 4 624 868  1,496  
0.7 to 0.82 3 724 478  1,205  
Over 0.82 345 4426 7429  12,200  
Total  368   6,918   11,072   18,358  

Low estimate 
of wellbeing 
(£000) 

0 to 0.5  15   992   2,140   3,146  
0.5 to 0.6  6   530   915   1,451  
0.6 to 0.7  11   830   1,155   1,996  
0.7 to 0.82  11   1,928   1,273   3,211  
Over 0.82  2,298   29,445   49,419   81,162  
Total  2,341   33,724   54,902   90,968  

High estimate 
of wellbeing 
(£000) 

0 to 0.5  26   1,704   3,676   5,406  
0.5 to 0.6  10   911   1,573   2,494  
0.6 to 0.7  19   1,426   1,985   3,430  
0.7 to 0.82  19   3,312   2,187   5,518  
Over 0.82  3,948   50,590   84,909   139,447  
Total  4,022   57,943   94,330   156,294  

Source: Hatch 
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6. Environmental impacts of vouchers 

Summary of key findings 

• The evaluation has quantified the change in carbon emissions due to vouchers from 
three sources: reductions in travel, increased domestic energy usage and avoided 
office energy consumption.  The main driver of these changes have been voucher 
recipients working from home more.  28% of survey respondents said they are 
working from home more or for the first time since the broadband upgrade, although 
in many cases this is likely to have been influenced by the Covid pandemic as well 
as the upgrade.   

• The findings from the residents survey are used to quantify the change in carbon 
emissions from reduced travel, but cannot be used to quantify the change in energy 
usage at home or in the workplace. Therefore we draw upon the findings of research 
by the Carbon Trust which have quantified these effects for the average teleworker 
(someone who works from home).   

• We estimate that, since the upgrade, households have reduced their travel by over 
500,000 miles per week, resulting in a gross carbon saving of over 116 tonnes of 
CO2e each week, or 6,000 tonnes per annum.   

• We estimate that increased domestic energy usage while people work from home 
resulted in increased carbon emissions of 4,300 tonnes of CO2e per annum for the 
voucher population as a whole.  

• We estimate that avoided energy consumption in offices resulted in carbon savings 
of 2,500 tonnes of CO2e per annum for the voucher population as a whole.   

• The cumulative gross effect of these changes was estimated to be a reduction in 
carbon emissions of 4,300 tonnes CO2e per annum.  After accounting for 
deadweight, the net reduction in carbon emissions is 2,500 tonnes CO2e per annum.  

• It is assumed these effects persist for three years. Over three years the total carbon 
saving due to vouchers is estimated to be 7,600 tonnes of CO2e.  

• For the purpose of the cost-benefit analysis, these carbon savings have been 
converted in to monetary values using carbon values from supplementary guidance 
to the Green Book , with future savings discounted.  The total value of carbon 
savings is estimated to be £1.85m in 2022 prices.       

Purpose of chapter 
6.1 In order to estimate the value for money of BDUK’s vouchers schemes, it is necessary to 

estimate and, wherever possible, monetise the full range of impacts that vouchers have 
generated.  This includes economic, social and environmental impacts.  The focus of this 
chapter is on the environmental impacts of vouchers.   

6.2 As evidenced by the findings of the residential survey, improving access to high-speed 
broadband can generate environmental benefits by reducing travel and therefore 
reducing carbon emissions.  Conversely, the survey also showed that households may 
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use more energy while at home, for example, due to increased levels of homeworking.  
This chapter therefore seeks to measure the net effect of these outcomes on carbon 
emissions.   

6.3 There are a number of caveats and limitations to the analysis of environmental impacts of 
vouchers which should be borne in mind: 

• The impacts assessed here represent the initial impacts of vouchers, and only 
measure the carbon savings resulting from the change in travel patterns by 
voucher recipients themselves.  There are likely to have been further carbon 
savings due to indirect beneficiaries (households who have gained access to 
upgraded broadband without receiving a voucher) also reducing their travel.  
There may also be future benefits which it is not possible to measure, as 
connections and take-up linked to vouchers increases.  

• It is not possible to quantify the environmental effects of vouchers using robust 
counterfactual methods.  The estimates have therefore been modelled using a 
number of assumptions and information sources. The results are therefore subject 
to significant uncertainty and have been presented as a range. 

• The analysis does not include the potential increase in carbon emissions due to 
increased data being transmitted across the fibre network.  The evaluation could 
find no way of estimating this, but this will be revisited as part of the final 
evaluation.       

Context for valuing environmental effects 

Findings of the residents survey  

6.4 44% of residents that responded to the survey (n=4,928) said that they had reduced their 
weekly travel following the upgrade. 75% of these were people who said they were now 
making greater use of the internet to work or run a business from home.  Higher 
proportions of residents with the following characteristics reported that they had reduced 
their travel: 

• Residents aged between 40-64 (51%)  

• Residents employed full-time (52%) 

• Households with children (53%) 

• Residents in managerial (60%), professional (53%), and technical (59%) 
occupations. 

6.5 The survey also asked respondents who said they had reduced their travel to estimate 
the reduction in miles travelled per week and to specify the mode of transport that they 
would have used.  This provides detailed information on which to base a modelled 
estimate of the carbon savings due to reduced travel (although it did not ask them to state 
how this might change in the future).   

6.6 The survey also showed that 28% of respondents reported increased home energy usage 
as a disbenefit of their upgraded connection (see Figure 4.37).  However it did not ask 
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respondents to quantify the change in energy usage.  Therefore we have had to draw 
upon the findings of other studies to estimate this.   

Findings of other studies 

Homeworking report, Carbon Trust (June 2021)51 

6.7 This report assesses the impact of teleworking (working from home) on carbon emissions 
in six European countries, including the UK.  Specifically, it assesses the carbon savings 
for an average teleworker working at home for a year compared to going into the office in 
a number of different  Covid related scenarios (pre-Covid, during Covid, post Covid 2021 
and post Covid 2022+). This was calculated by analysing three different impact areas: 

• Avoided commuting emissions from reduced travel 

• Avoided office-related emissions (associated with heating the office and electricity 
usage of office equipment) 

• Additional domestic energy consumption when working from home 

6.8 The domestic energy calculation considered energy use from home office equipment , 
heating energy consumption and cooling energy consumption, and were based on  data 
on the characteristics of each country’s housing stock and energy consumption. The key 
parameters were as follows: 

• Frequency of teleworking days per week, by Covid scenario 

• Average home size (sq m) by country 

• Energy consumption from homes, by emission source 

• Electricity grid emission factors, by source 

6.9 The avoided office-related energy consumption and associated carbon emissions savings 
were calculated by analysing average national buildings and office energy consumption 
data, statistics and literature.  Additionally, the analysis accounted for the space utilisation 
of office workers, in order to allocate the additional avoided office-related energy 
consumption on a per office worker basis.  In our view, a weakness of this study is that it 
assumes a linear relationship between office utilisation and energy usage.  This may be 
true for certain types of energy usage (e.g. electricity for workstations) but not for others 
(e.g. heating).  For instance, the carbon emissions associated with heating an open plan 
office to an ambient temperature are likely to be broadly the same regardless of how 
many people are in the office (as long as there is at least one person who turns the 
heating on).  For this reason these results for ‘avoided office energy consumption’ should 
be treated with caution.   

6.10 Figure 6.1 shows the estimated annual change in carbon emissions per teleworker as a 
result of these two effects in each of the scenarios52.  The main difference in the 

 
51 The carbon savings potential of homeworking in Europe | The Carbon Trust 
52 The study also quantified avoided emissions associated with reduced commuting.  These are 

not shown as the survey provided us with actual data on how voucher recipients have changed 
their travel as a result of the upgrade so it is not necessary to use the findings of other studies.  

https://www.carbontrust.com/our-work-and-impact/guides-reports-and-tools/the-carbon-savings-potential-of-homeworking-in-europe
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scenarios relates to the assumed number of days that each teleworker works from home 
and the office utilisation.  It shows that, on average, each teleworker can be expected to 
generate additional domestic energy related emissions of 441 kgCO2e over the course of 
the year in the post Covid scenarios, but avoid between 510 and 642 kgCO2e in office 
related emissions.  As above, we would question the robustness of the estimates for 
office related emissions.   

Figure 6.1 Average potential carbon impacts (kgCO2e) per teleworker per annum in 
the UK from office and domestic related emissions 

 

Source Caron Trust (2021): Homeworking Report 

Modelled estimates of carbon impacts 

Avoided commuting emissions 

6.11 The survey findings have been used to estimate the total reduction in travel for voucher 
beneficiaries.  Cumulatively, survey respondents reported they were travelling 107,540 
fewer miles each week following the upgrade53.  The median household reduced their 
travel by 50 miles per week, although there was a large variation in the sample (one mile 

 
53 We have removed outliers where the respondent identified very large reductions in travel which 

did not correspond with other answers given.  For example, one respondent said they were 
travelling 11,000 fewer miles per week but only saving  £60 in transport costs each week.   
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to 260 after removing outliers). Grossing up for the voucher beneficiary population as a 
whole, this would equate to 544,642 fewer miles travelled each week54 

6.12 Residents were asked to specify the main mode of travel that they would have used for 
the journeys which they would have taken in the absence of the upgrade.  Table 6.1 
shows the total number of miles saved for each mode of transport, with cars being the 
main mode affected.   

Table 6.1 Reduction in mileage per mode of travel 
Mode of transport Number of miles reduced Proportion of residents 

selecting this mode of 
transport (n=2,365) 

Car-petrol  35,233  36% 
Car - hybrid  642  1% 
Car – electric  2,566  4% 
Car – diesel  48,930  44% 
Motorcycle  779  0.4% 
Train  / metro  16,922  10% 
Tram  66  0.2% 
Cycling / walking  391  3% 
Bus  594  2% 
Van  81  0.1% 
Aeroplane  1,059  0.4% 
Unspecified  187  0.1% 
Total 107,450  

Source: Winning Moves 

6.13 The findings above have been combined with UK Government emission conversion 
factors55 for the relevant modes of transport to estimate the total weekly carbon savings 
from the reduction in travel (see Table 6.2).   

6.14 We estimate that reduced travel among households that responded to the survey have 
resulted in carbon savings of just under 23,000 kg CO2e per week or 1.2m kg CO2e per 
annum.  Applying this to the voucher population as a whole would translate to gross 
carbon savings of over 116 metric tonnes of CO2e each week, and over 6,000 tonnes 
over the course of a year.   

6.15 This is equivalent to a weekly reduction of 10.6 kgCO2e per household who reported a 
reduction in travel since the upgrade, or 552 kgCO2e per year.  This is roughly twice as 
high as the estimated carbon savings per teleworker in the Carbon Trust report (228 
kgCO2e per year in the post Covid scenario).  However the two are not directly 
comparable as the residents survey asked for the reduction in travel for the household as 

 
54 This has been grossed up by dividing the total miles travelled for the sample by 19.7% (the 

response rate for the survey).  It assumes that the sample is representative of the voucher 
population as a whole   

55 https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-
2022  

https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2022
https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2022
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a whole and related to all travel (not just commuting).  It may also be the case that the 
average commute for voucher beneficiaries was longer than the national average as a 
high proportion of beneficiaries live in rural areas and are therefore not as close to major 
employment centres.   

Table 6.2 Estimated CO2 savings per week 
Mode of transport Number of miles 

reduced 
Carbon factor CO2 savings per mode 

of transport  
(kg CO2e) 

Car (petrol / diesel) 84,163 0.262137 22,062 
Train / metro 16,922 0.038773 656 
Motorcycle 779 0.172988 135 
Bus 594 0.125114 74 
Van 81 0.350895 28 
Total for sample 107,450    22,956 
Total for voucher 
population 

  116,262 

Source: Winning Moves and Hatch 

Additional domestic energy related emissions 

6.16 In the absence of any detailed data on the energy consumption of voucher beneficiaries 
or the sizes of their homes, we have used the average domestic energy carbon emissions 
per teleworker  from the Carbon Trust report for the post Covid scenarios (441 kgCO2e 
per teleworker).  We use this scenario because the survey was undertaken in 2022, so 
the responses relating to changes in travel are from a post Covid time period56. 
Therefore, for consistency, we use the same time period when assessing domestic 
energy related emissions.  

6.17 We have applied this average figure to all survey respondents who said they are using 
the internet to work from home more often or for the first time (n=1,389 or 28% of all 
survey respondents).  We have not applied the figure to all people who use the internet to 
work from home (including those who said they are only using it more easily or more 
effectively) since it is assumed that there is no change in the frequency of homeworking 
for these people.   

6.18 Where these respondents were in a household with another adult, we assume that 39% 
of these other adults were also working from home.  This is the proportion of survey 
respondents who are employed or self-employed who are working from home for the first 
time or more often since the upgrade (this assumes that the other adults in a household 
have the same employment status as the person that responded to the survey).  We 
estimate there are an additional 1,387 adults living with people who are homeworking 
more.  Therefore, this adds an additional 540 homeworkers (1,387 x 0.39), giving a total 
of 1,929 adults who are working at home for the first time or more often.   

 
56 The survey did not ask survey respondents to quantify the reduction in travel during the Covid 

pandemic  
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6.19 Assuming each of these people generates an additional 441 kgCO2e through domestic 
energy consumption per annum, this equates to total carbon emissions of 850,689 
kgCO2e for the survey sample, and 4.3m kgCO2e for the voucher population as a whole.  
This does not include any increased domestic energy usage which is due to reasons 
other than working from home (such as online shopping instead of visiting a 
supermarket). Any increase in emissions from these other sources would be difficult to 
estimate and would be expected to be very small in comparison to the emissions due to 
home-working.   

Avoided office energy consumption 

6.20 Avoided office energy consumption has also been modelled using the assumptions from 
the Carbon Trust report on the carbon savings per teleworker for the post Covid 2022 
scenario.  However, we have reduced the estimated saving per worker to take account of 
the fact that certain costs such as heating and lighting are more fixed, and will not vary 
with the number of people in the office (which is assumed in the Carbon Trust model).   

6.21 The UK Green Building Council estimate that heating accounts for 36% of the energy 
used in UK offices, with lighting accounting for a further 26%57.  We have therefore 
reduced the carbon savings per worker by 50%, on the basis that there may be some 
heating or lighting savings associated with fewer people being in the office58.  This 
reduces the carbon savings from 510 kgCO2e per worker to 255 kgCO2e per worker.  
However there is some uncertainty about this assumption.  

6.22 This has been applied to the estimate of the number of people in voucher households 
from the survey sample who are working from home more often or for the first time (1,929 
people in total).  This results in a total carbon saving of 491,895 kgCO2e per annum for 
the sample, and 2.5m kgCO2e for the voucher population as a whole.   

Summary results 

6.23 Figure 6.2 shows the net result of these changes in carbon emissions due to increased 
levels of home-working.  Overall, we estimate that this has led to gross carbon savings of 
4.3m kgCO2e per annum.   However, given the uncertainty inherent in modelled 
estimates, this should be treated as a central estimate.  The actual gross carbon savings 
are likely to fall within the range 3.9m to 4.7m kgCO2e per annum (based on a +/-10% 
margin of error).   

 
57 UK Green Building Council (2019): Better Places for People: Office Energy Use 
58 For example in non open-plan offices which have multiple rooms, all of which would not need 

to be heated or lit if there are few people in the office.   
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Figure 6.2 Gross change in carbon emissions following the broadband upgrade 

 

Source Hatch 

Net additional effect of vouchers  

6.24 The estimate above is based on gross change in carbon emissions.  However it is also 
necessary to take account of deadweight (the carbon savings that would have happened 
in the absence of the voucher.   

6.25 Assessing deadweight in this case depends on: 

• whether households would have received access to gigabit capable broadband in 
the absence of the voucher, and 

• whether households would have upgraded their connection in the absence of 
vouchers (potentially to a lower quality connection), and the extent to which that 
upgrade would have enabled them to work from home for the first time or more 
frequently.      

6.26 We have used the same deadweight assumption that was used in Chapter 7 of 40% 
(21% + half of 37%) on the basis that 21% of respondents would have got the same 
connection at the same time and 37% would have upgraded but to a lower connection or 
at a later date.  It can be assumed that some of these respondents would have been able 
to work from home without the voucher.  We would note, however, that 70% of 
respondents who are using the internet to work from home said the upgrade was very 
important in enabling them to do so, and a further 21% said it was important.  Deadweight 
may therefore be lower than 40% in practice.   

6.27 This would mean that only 60% of the carbon savings are attributable to vouchers, 
meaning the net impact on carbon savings is 2.5m kgCO2e per annum.  As noted above, 
this is a central estimate. Given the uncertainty, the true figure is likely to fall within the 
range 2.3m to 2.8m kgCO2e per annum.   
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Persistence 

6.28 The persistence period for effects on carbon emissions will depend on two factors: 

• Whether the change in working patterns which has occurred since the Covid 
pandemic persists and, if so, for how long. It is likely that there will be some 
reduction in the number of people who work from home over time.  For example, 
Remit Consulting’s weekly office occupancy survey shows that average office 
occupancy increased from around 20% in January 2022 to 34% in January 202359. 
However this is still well below the pre-pandemic estimate of 60 to 80%, and it is 
unlikely that working patterns will fully return to the pre-Covid average given that a 
significant number of employees appreciate the flexibility that it offers, and that 
many employers are adopting a more flexible model.  

• The length of time it would take for the market to provide households with access 
to a broadband connection that allows them to work from home effectively and 
efficiently.  As with the analysis of impacts on life satisfaction, this will depend on 
where households live and how commercially attractive they are to broadband 
suppliers.   

6.29 How these two factors combine is subject to uncertainty and difficult to model. Therefore, 
we have made a conservative assumption that effects of vouchers persist for three years, 
meaning the total carbon saving attributable to vouchers ranges from 6.9m to 8.4m 
kgCO2e, with a central estimate of 7.6m kgCO2e.   

Monetising the value of carbon savings 

6.30 In order to assess the value for money of the vouchers schemes it is necessary to convert 
all benefits in to monetary values, wherever possible.  To do this, we have used carbon 
values from supplementary guidance to the Green Book60 and discounted any future 
environmental benefits using a discount rate of 3.5% (again, in line with the Green Book).   
The central estimate of the total value of carbon savings is estimated to be £1.85m, but 
ranging from £1.68m to £2.04m.  This has informed the cost benefit analysis in Chapter 9.   

Table 6.3 Monetary value of carbon savings  
  2022 2023 2024 
Price of carbon (£/tCO2e) 248 252 256 
Total emissions saving (t/CO2e 2537 2537 2537 
Value of GHG savings (undiscounted) (£) 630,007 639,60

1 
649,34
1 

Value of GHG savings (discounted) (£) 1,854,145 
  

 

 
59 News Release: Latest data shows UK office occupancy reaching new pandemic highs. 

(remitconsulting.com) 
60 Green Book supplementary guidance: valuation of energy use and greenhouse gas emissions 

for appraisal - GOV.UK (www.gov.uk) 

https://return.remitconsulting.com/resource-centre/34-news-release-latest-data-shows-uk-office-occupancy-reaching-new-pandemic-highs
https://return.remitconsulting.com/resource-centre/34-news-release-latest-data-shows-uk-office-occupancy-reaching-new-pandemic-highs
https://www.gov.uk/government/publications/valuation-of-energy-use-and-greenhouse-gas-emissions-for-appraisal
https://www.gov.uk/government/publications/valuation-of-energy-use-and-greenhouse-gas-emissions-for-appraisal
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7. Cost-Benefit Analysis 

Summary of key findings 

• The report provides an initial cost-benefit analysis of vouchers based on the impacts 
which can be measured to date. This is an early assessment which is likely to 
significantly understate the benefits of the voucher schemes for a number of 
reasons, including time-lags in economic datasets and the inability of the evaluation 
to estimate indirect benefits for premises which benefitted from an upgrade without 
receiving a voucher. It is also too early for some businesses and households to have 
realised the full benefits of the upgrade.  In contrast, the full public sector costs of the 
voucher schemes are already known and have been incurred.   

• The total cost of delivering the BDUK voucher schemes is estimated to be £125m up 
to the end of 2021.  This includes the cost of the subsidies paid out for connected 
vouchers and an estimate of the costs of administering the two voucher schemes.   

• The total value of benefits delivered by the end of 2021 are estimated to be between 
£153m and £235m, with the range reflecting the uncertainty around the estimates of 
wellbeing values.   

• Therefore, overall it is estimated that the voucher schemes have so far delivered a 
benefit-cost ratio (BCR) of between £1.22 and £1.88 per £1 of gross public sector 
spending. This is just based on what it has been possible to measure to date and 
mainly reflects the impacts of earlier vouchers delivered through GBVS. We also 
expect this to grow in future as take-up by other businesses and households in areas 
that have received vouchers rises and more data intensive applications become 
more widespread.   

• It has not been possible to separately estimate the BCR for GBVS and RGC due to 
time lags in economic datasets.  There is strong evidence that additionality of 
vouchers on download speeds was higher for the RGC than GBVS, which may 
suggest additionality of effects on businesses was also higher.  This will be assessed 
in the follow-up evaluation. This will be done in the third and final evaluation in 2026.   

Purpose of chapter 
7.1 This section sets out the findings of an indicative cost-benefit analysis of the BDUK 

voucher schemes, providing an assessment of the value-for-money it has delivered to 
date. The cost-benefit analysis has been completed in line with the principles of the HM 
Treasury Green Book, and covers both the value of the economic impacts associated 
with the programme as well as environmental and wellbeing impacts described in 
previous chapters. 

Context for the VfM assessment 
7.2 As noted elsewhere in this report, it is still too early to assess the full impacts and value 

for money of vouchers.  It will take time for the full range of economic and social benefits 
to emerge as take-up of high- speed broadband increases, new applications emerge, and 
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businesses and households adapt their behaviour to fully exploit their upgraded 
connection.  The evaluation has been further hampered by the fact that it has only been 
able to assess the economic impacts on businesses for the 2020/21 financial year, when 
the RGC scheme was in its early stages and businesses had had limited time to derive 
benefits.  This evaluation has found clear evidence that additionality on speeds has been 
higher in RGC areas than GBVS areas, reflecting RGC’s focus on the more rural and 
hard to reach areas. Therefore we would also expect additionality of economic impacts to 
be higher.  However it is still too early to assess this.   

7.3 There have also been specific impacts which it is not possible to quantify in this report 
including: 

• Impacts on indirect beneficiaries: voucher schemes were designed to ensure 
that other businesses and households benefit from improved access to 
broadband, even if they do not receive a voucher.  We have not been able to 
estimate these impacts due to issues with the availability data on coverage which 
means we cannot estimate how many additional premises have benefited.   

• Impacts on cost savings: the findings of the business survey suggested that cost 
savings have been a major benefit for businesses that received vouchers.  This is 
an improvement in productivity which is not captured by changes in turnover per 
employee, the measure used in this report.   

7.4 As a result, the findings here only represent a partial and incomplete assessment of the 
value for money to date.  These will be assessed in full in the third and final evaluation, 
scheduled for 2026.  This will: 

• analyse change over a longer period.  By 2026, the analysis should be able to 
access data for the 2023/24 financial year, giving us three additional years of data.  
This will allow more time for businesses to change their processes and activities in 
response to their upgrade and to have derived a greater range of benefits.  

• distinguish between the impacts of GBVS and RGC. By this stage, it will be 
possible to include all of the business vouchers from the later scheme, which has 
been far more targeted on areas that are unlikely to receive access.  This will allow 
us to construct separate counterfactuals for each scheme, reflecting the 
differences in areas targeted.   

• estimate indirect benefits.  Assuming issues with the consistency of Connected 
Nations data can be addressed, we will be able to provide more conclusive 
evidence of the number of premises who have gained access to high-speed 
broadband without receiving a voucher.  If these issues cannot be overcome, we 
will work with BDUK to understand how their monitoring data can be better used to 
estimate these indirect benefits.  For example, using data available for projects 
which show how many additional premises have gained access.   

Overview of approach 
7.5 A cost benefit analysis requires an assessment of the costs of delivery against the value 

of the associated consumer welfare impacts. This involves a number of challenges: 
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• Displacement of employment benefits: while businesses that received vouchers 
have expanded their employment as a result of the broadband upgrade, this will 
have come at the expense of other firms in the UK, leading to offsetting impacts in 
other locations. As such only impacts in terms of raising productivity can be 
considered to qualify as an economic benefit at the national level.  

• Valuing improvements in wellbeing: the scale of the improvement in life 
satisfaction reported by voucher beneficiaries is likely to be exaggerated and 
subject to bias. The evaluation has therefore used the findings of previous studies 
assessing the relationship between broadband improvements and quality of life, 
and used HM Treasury Green Book guidance to convert these in to monetary 
values.   

• Valuing environmental improvements: while the residential survey provided us 
with detailed data to quantify the reduction in travel enabled by vouchers, it has 
been necessary to draw upon other sources to quantify other environmental 
effects due to home-working.   

• Future costs and benefits: a relatively short time has passed since the vouchers 
were connected, and it is unlikely that the benefits of the programme will have 
been fully realised by 2021.  In particular, the assessment of economic impacts is 
subject to a time lag in the available datasets, which means it will not be possible 
to distinguish between the impacts of the GBVS and RGC schemes until a later 
date.  This will be focus of a follow-up evaluation to be conducted in 2026.   

Costs 
7.6 The present value of the net cost to the public sector associated with the delivery of the 

voucher schemes up to the end of 2021 was £125m (in 2022 prices).  This is made up of 
the following: 

• £111.4m through the cost of connecting vouchers between 2018 and 2021 

• £9.8 m in management and staff costs for the GBVS voucher scheme, taken from 
the LFFN voucher scheme business case (adjusted for inflation).   

• £3.8m in forecast management and staff costs for the RGC voucher scheme.  This 
is taken from the RGC business case.  We have assumed only 30% of the total 
staff and management costs (£12.8m) apply to the vouchers scheme.  This is on 
the basis that vouchers only account for 30% of the capital expenditure in the 
business case, with the rest relating to Hubs.   

Table 7.1 Estimated costs for the voucher schemes 
Type of cost  GBVS RGC Total 
Cost of vouchers 62.8 48.6 111.4 
Management costs 9.8 3.8 13.6 
Total 72.6 52.4 125.0 

Source; BDUK 
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7.7 All of these costs have been incurred, unlike some of the benefits of voucher schemes 
which will take time to emerge and to be measured.   

Benefits 

Productivity gains  

7.8 The results of this initial evaluation suggest that vouchers have already led to positive 
impacts at firm level, resulting in additional employment growth over and above 
comparators.  As indicated, it is likely that these impacts will be largely neutral at the 
national level. In line with the HM Treasury Green Book, only the effects of the 
programme in terms of raising productivity are considered to qualify as an economic 
benefit at the national level. 

7.9 The evaluation has shown that the jobs created by businesses receiving vouchers have 
been in higher productivity roles, evidenced by the fact that workers moving into these 
roles have enjoyed a wage premium. In line with HM Treasury Green Book, these can be 
counted as an additional economic impact at the national level.   

7.10 The evaluation estimates that these wage premia have a total value of £37.5m in 2022 
prices (see paragraphs 3.51 to 3.53 for how this has been calculated).   

7.11 The evaluation has not been able to find conclusive and measurable evidence of other 
effects on productivity to date (such as increased turnover per employee). Therefore 
these have not been included in the cost-benefit analysis.  However we would note that 
the analysis is based mainly on the impacts of GBVS vouchers (where additionality was 
likely to be lower), and we have not been able to measure other types of productivity 
benefits such as cost reductions.   

Wellbeing benefits 

7.12 The results of the analysis in Chapter 7 indicate that vouchers have led to net-additional 
wellbeing improvements of between £114m and £195m in 2022 prices.  This represents 
the value over and above the cost of paying for the broadband subscription.   The values 
are presented as a range to reflect the uncertainty surrounding these wellbeing benefits.   

7.13 It does not include the indirect benefits for households who also gain access to high 
speed broadband without receiving a voucher.  We would also expect these benefits to 
grow over time as more households take up the service.   

Environmental  

7.14 The results of the analysis in Chapter 8 indicate that vouchers have led to a net-reduction 
of around 2.54 million kg CO2e (2,537 tonnes CO2e) per annum so far, based on the 
central estimate.  This is assumed to persist for three years, resulting in a total carbon 
saving of 7.61 million kg CO2e (7,611 tonnes CO2e).  These have been monetised and 
discounted in line with Green Book guidance to give a total value in 2022 prices of 
£1.85m so far.  Given the uncertainty inherent in modelling benefits, the true value is 
likely to fall within a range of +/-10% of this figure (£1.68m to £2.04m). 
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Value for Money 
7.15 Combining the costs and estimated benefits described above gives the following 

estimates of value for money: 

• Overall it is estimated that the voucher schemes have so far delivered a benefit to 
cost ratio of between £1.22 and £1.88 per £1 of gross public sector spending by 
December 2021.  

• At this stage it is not possible to separately estimate the BCR for the two voucher 
schemes or voucher types due to time-lags in economic datasets.  This will be a 
focus of the follow-up evaluation.      

• These are early estimates of the impact of the programme and will understate the 
net benefits of the voucher schemes as they do not include the full economic 
effects of the RGC scheme where additionality is likely to be higher.  There is 
evidence to suggest that additionality of vouchers on download speeds was much 
higher for vouchers connected in 2021 than earlier years (mostly delivered through 
RGC project vouchers).  Therefore we may expect the additionality of benefits for 
these businesses to also be higher.   

• The benefits of the voucher schemes may also grow over time as take-up by other 
businesses and households in areas that have received vouchers rises and more 
data intensive applications become more widespread.   

Table 7.2 Cost-benefit analysis for BDUK voucher schemes  
  Low High 
Productivity effects 37.51 37.51 
Wellbeing improvements 113.5 195.03 
Carbon savings 1.68 2.04 
Total value of benefits 152.69 234.58 
Total value of costs  125 125 
Value of benefits for every £1 invested 1.22 1.88 
Source: Hatch  
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8. Conclusions 

8.1 This section sets out the main conclusions from the evaluation.  

Key findings from the evaluation 

Impacts of vouchers 

Voucher effects on download speeds and availability 

8.2 Vouchers have had a significant additional effect on average download speeds 
used by households and businesses in the output areas where they have been used.  
The scale of this additional effect has increased over time, with vouchers connected in 
2021 delivering a much greater increase in download speeds (27.89 Mbps) than earlier 
years (3.28 and 3.85 Mbps).  This can mostly be explained by increasing demand for high 
speed broadband and the fact that areas supported in 2021 received a larger number of 
vouchers.  

8.3 Similarly, areas that received project vouchers or were supported through the RGC 
scheme experienced a larger additional increase in download speeds than areas 
receiving standard or GBVS vouchers.  An key reason for this is that these areas have 
tended to receive more vouchers on average.  However, even when we control for this 
and the number of premises in treated areas, the results still show that RGC and project 
vouchers have had a greater effect on download speeds than GBVS and standard 
vouchers.  This is likely to be due to the fact that projects have provided gigabit capable 
infrastructure to multiple other premises as part of the overall project build. Therefore 
further connection upgrades are likely to have been taken up outside of just the vouchers 
themselves, further increasing the average speeds. The only exception is for vouchers 
connected in 2019 where each standard voucher, on average, resulted in a higher 
increase in speeds than project vouchers.   This could be explained by the fact that most 
project vouchers in 2019 were delivered through the GBVS scheme which tended to be 
used in more urban and commercial areas.   

8.4 The analysis of the effects of vouchers on availability of UFBB and gigabit capable 
broadband is inconclusive at this early stage.  Areas receiving vouchers in 2020 did 
experience a higher increase in availability of UFBB and gigabit-capable broadband than 
control areas (2.1 and 4.5 percentage points respectively), but in other years the 
difference was either negative or statistically insignificant.  However, these results should 
be treated with a high degree of caution. There are a number of inconsistencies in 
different years of Ofcom Connected Nations data, which make it very difficult to analyse 
change in availability over time at a very local level.  This skews the analysis and makes it 
difficult to draw conclusions about the effects of vouchers.  These issues are unlikely to 
reoccur in future years as the data becomes increasingly accurate in terms of UPRN 
coverage, comprehensive in terms of supplier coverage and therefore consistent from 
one period to the next. 
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Impacts on business performance 

8.5 Businesses that have received vouchers grew their employment at a significantly faster 
rate than the preferred control group, based on similar businesses who had a voucher 
application cancelled, in the year after support (four percentage points higher). This 
suggests vouchers had an additional effect on employment growth in businesses 
that received a voucher in the short term, although the difference is not statistically 
significant after two years.   The firm level analysis did find that businesses with vouchers 
has increased their turnover, but this was in line with the preferred control group. Similarly 
the growth in turnover per employee (a measure of productivity) was lower than the 
preferred control group.  This means we cannot conclude at this stage that vouchers had 
an additional effect on turnover or turnover per employee.   

8.6 It is notable, however, that businesses that received vouchers have grown their turnover 
and employment at a much faster rate than the wider business population and at a faster 
rate than businesses with similar characteristics.  It is only when we compare them to 
similar businesses with cancelled voucher applications or with similar businesses from 
the same exchange area that most of the difference disappears.     

8.7 One possible explanation for this is that the results mainly reflect the impacts of the 
GBVS voucher scheme where vouchers were more likely to be connected in urban and 
commercial areas.  Therefore, any businesses who wanted an upgraded connection 
(such as those who had a voucher application cancelled) were more likely to be able to 
secure an upgrade through alternative means.  At this stage it has not been possible to 
assess differences between the GBVS and RGC schemes, however this will be a focus of 
the follow-up evaluation in 2024.   

8.8 The firm-level analysis has shown that the additional jobs created in businesses that 
received a voucher have been of a higher quality and attract a wage premium for people 
moving in to these roles.  This is an indicator that the jobs created through vouchers 
has resulted in movement from less to more productive jobs.  We estimate the scale 
of these benefits to be £37.5m in 2022 prices.      

Impacts on area level performance 

8.9 The area level analysis is subject to much greater uncertainty than the firm level analysis 
due to issues with turnover data for small areas and the fact that fewer than 2% of 
businesses in supported output areas have received a voucher.  That means the scale of 
intervention is very modest which makes it difficult to robustly detect the effects of 
vouchers, given the wide range of other factors which affect area level performance.   

8.10 With these caveats in mind, the results show that areas that received vouchers 
experienced a fall in employment over time. However the fall in employment was lower 
than in control areas, indicating that the fall would have been even greater were it not for 
the voucher.  

8.11 When interpreted alongside the firm level analysis, which showed businesses with 
vouchers had experienced strong growth in employment over and above comparator 
areas, this may suggest that receiving a voucher has helped businesses to navigate 
some of the challenges facing other businesses in the local area and, as a result, avoid 
further job losses.     
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Wellbeing and other benefits for households 

8.12 The evaluation has shown that vouchers have delivered significant benefits for 
households.  Over half of residents (53%) report that the upgrade has improved their life 
satisfaction and 7% report that they feel less lonely after the upgrade.  Being able to keep 
in touch with friends and family, stream entertainment services and use online banking 
are the main internet uses that have improved life satisfaction.   

8.13 Working households and those with children have derived a much wider range of benefits 
from the broadband upgrade than older retired households and those living alone.  This 
includes a better work-life balance, educational benefits, reduced stress and the ability to 
start a new business.  This range of benefits explains why these groups were more likely 
to report an increase in life satisfaction.  

8.14 Nevertheless, the upgrade has enabled a significant proportion of older households 
to do things for the first time, including streaming entertainment services (20%), video 
chat with friends and family (11%) and accessing health and other services (9%) which 
have delivered benefits for these households.   

8.15 Vouchers also helped a large proportion of households to adapt during the Covid 
pandemic, with 79% of households saying it had a major or minor positive effect on their 
household’s ability to adapt 

8.16 There is also evidence of distinctive benefits for certain groups  

• 24% of young respondents (18 to 24) report that the broadband upgrade has 
helped them to start a business, while 14% say it has helped them to run an 
existing business.   

• 26% of lone parents have gained new skills or qualifications and 20% have found 
a new job or improved their career prospects.  

• 19% of people who live alone say they feel less lonely than before the upgrade,  

• 10% of people in lower skilled occupations (carers and manual workers) say they 
have used the internet to study for a professional qualification.   

8.17 Overall we estimate the vouchers have so far resulted in a net additional wellbeing 
improvement of between £32m and £54m (in 2022 prices), or between £1,262 and 
£2,168 per household.  However this does not include indirect benefits from households 
from the wider rollout of high speed broadband in areas with vouchers.  These benefits 
might also grow if households benefit from prolonged use or find new ways in which to 
use their high speed connection.   

8.18 Other specific benefits (which are not additional to the overall wellbeing improvement 
include: 

• Time and money saved through reduced travel: Vouchers have resulted in 
327,000 fewer miles travelled, 26,000 hours saved and money savings of 
£179,000. 

• Changes in earnings: the upgraded connection have enabled some people to 
secure an increase in earnings as a result of starting a business or finding a new 
job, with an overall net-additional increase of £9.5m per annum.   
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• Future changes in earnings: the upgraded connection has also helped others to 
gain new skills and qualifications which could lead to an increase in future 
earnings.  We estimate the net additional value of these benefits to be £1.6m per 
annum (although this is a minimum figure as it has not been possible to quantify 
earnings benefits for all people).   

Environmental benefits 

8.19 It is estimated that the broadband upgrades have resulted in over 500,000 fewer miles 
travelled each week by households receiving vouchers. This has resulted in a net-
reduction of around 2.54 million kg CO2e (2,537 tonnes CO2e) per annum. This is a 
net additional effect which also takes into account increased domestic energy usage at 
home and reduced energy usage in offices.   

Benefit Cost Ratio  

8.20 Overall it is estimated that so far the voucher schemes have delivered a benefit-cost ratio 
(BCR) of between £1.22 and £1.88 per £1 of gross public sector spending meaning the 
benefits have outweighed the costs.  However this is based just on the benefits that could 
be measured to date and includes the full cost of the voucher schemes.  There are a 
number of impacts which it has not been possible to measure due to timing or issues with 
data. The benefits of the voucher schemes may also grow over time as take-up by other 
businesses and households in areas that have received vouchers rises and more data 
intensive applications become more widespread.  As a result this can only be considered 
to be an initial and partial assessment of VfM.  

8.21 It should also be noted that this will understate the net benefits of the programme, 
particularly economic effects as it does not include the effects of most RGC vouchers 
connected in 2021.  There is evidence that additionality of vouchers on download speeds 
was higher for vouchers connected in 2021 than earlier years, which may suggest 
additionality of effects on businesses was also higher.  This will be assessed in the follow-
up evaluation.  

Other findings 

8.22 The evaluation has also provided additional insights about the characteristics of people 
that use broadband and their motivations for applying.  We would particularly highlight the 
following: 

• Voucher beneficiaries are more likely to be older, wealthier and higher 
skilled than the UK population.  This is explained by the fact residential 
vouchers have tended to be delivered in rural areas which have an older 
population, but also the supplier-led nature of the scheme which has prioritised 
wealthier areas where take-up is likely to be higher.  

• Residential vouchers have been increasingly targeted on people who need it 
most. The proportion of people who say they would not have considered an 
upgrade if it was not for a voucher has risen over time, from 27% in 2018 to 48% 
in 2021.  At the same time there has been strong growth in the proportion of 
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people who actively sought out the voucher (from 16% to 36%).  This suggests 
additionality of residential vouchers has grown over time and that vouchers are 
reaching people who are highly motivated to get an upgrade and will realise 
immediate benefits 

Learning for future policy design and implementation 
8.23 The evaluation has shown that the later RGC scheme has been more effective at 

increasing download speeds than the earlier GBVS scheme, and that project vouchers 
were more effective than standard vouchers in later years 2020 and 2021. This suggests 
the targeting of vouchers has improved over time.     

8.24 Similarly, the findings of the residential survey suggest that additionality of vouchers was 
higher for vouchers connected in 2021. Vouchers are more likely to be accessed by 
people who say they had not upgraded their broadband because it was not available, 
would not have upgraded without the voucher and who have actively sought out the 
voucher.   

8.25 These results are likely to reflect the fact that voucher schemes have become 
increasingly focused on rural and non-commercial areas over time meaning they have 
targeted the households and businesses that need it most.  We have also found that 
households in rural and non-commercial areas are more likely to report an improvement 
in life satisfaction once you control for age, and that this result in net-additional wellbeing 
improvements per household being higher in rural and non-commercial areas.  These 
findings therefore support BDUK’s strategy to focus on non-commercial areas through 
Project Gigabit.   

8.26 So far the evaluation has not been able to test whether this is also true for the 
additionality of economic effects.  The evaluation has shown that businesses that have 
received vouchers have grown at a far faster rate than comparable untreated businesses 
in the wider business population, which suggests broadband upgrades result in stronger 
business performance.  However this difference disappears when we compare to similar 
businesses who also applied for a voucher or who were based in the same exchange 
area.  This could be explained by these businesses accessing a broadband upgrade 
through another route and therefore securing all of the benefits of the upgrade without a 
voucher.  If this is the case, then we would expect to see higher levels of additionality for 
RGC vouchers delivered in 2021.  This will therefore be a focus of the follow-up 
evaluation.  

Plans for final evaluation  
8.27 Although it has only been possible to provide a partial assessment of the impacts of the 

voucher schemes in this report, these will be assessed in full in the third and final 
evaluation, scheduled for 2026.  This will: 

• analyse change over a longer period.  By 2026, the analysis should be able to 
access data for the 2023/24 financial year, giving us three additional years of data.  
This will allow more time for businesses to change their processes and activities in 
response to their upgrade and to have derived a greater range of benefits.  
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• distinguish between the impacts of GBVS and RGC. By this stage, it will be 
possible to include all of the business vouchers from the later scheme, which has 
been far more targeted on areas that are unlikely to receive access.  This will allow 
us to construct separate counterfactuals for each scheme, reflecting the 
differences in approach and the areas connected.   

• estimate indirect benefits.  Assuming issues with the consistency of Connected 
Nations data at a local level can be addressed61, we will be able to provide more 
conclusive evidence of the number of premises who have gained access to high-
speed broadband without receiving a voucher.  If these issues cannot be 
overcome, we will work with BDUK to understand how their monitoring data can be 
better used to estimate these indirect benefits.  For example, using data available 
for projects which show how many additional premises have gained access.  

8.28 The final evaluation will also assess whether GBVS was successful in stimulating the 
broadband market which was a key objective of this scheme.    

 

 

 
61 These issues are unlikely to reoccur in future years of the data as it becomes increasingly 

accurate in terms of UPRN coverage, comprehensive in terms of supplier contribution and 
therefore internally consistent from one year to the next. 
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Appendix A -  Technical annex for counterfactual analysis of 
impacts on broadband performance and 
availability 

Datasets used in the study 
A.1 To undertake the counterfactual impact analysis, various datasets needed to be linked at 

output area (OA) level. This section presents a description of the datasets used and 
describes the approach taken to understand whether impacts can be attributed to the 
vouchers: 

• Coverage and performance data: Ofcom publishes the Connected Nations 
reports on the UK's communications infrastructure, focusing on coverage and 
performance of fixed broadband and mobile networks. This report uses the annual 
report data from Ofcom Connected Nations from 2017 up to 2022, including an 
additional year since the analysis for the initial report.  

• Intervention data: BDUK also provided data - the Vouchers Data - covering the 
timing, supplier, value and location of the voucher support and whether it was 
supported under the GBVS or RGC vouchers scheme. It also identifies whether 
the voucher was part of a project (where a supplier has aggregated a number of 
applications focused on a specific geographical area) or was a standard voucher 
(a standalone application from a household or business).  The initial analysis has 
been updated using a more recent extract of the Vouchers Data from January 
2023. 

• Commercial viability data: Secondly, BDUK's FScore Model provides an 
estimated relative cost to build fibre to the premise when optimally routed from a 
nodal point of the UK core fibre infrastructure62. The value is an estimated build 
cost which is distributed and assigned a proportionate value, so that low values 
(0.01 to 0.1) reflect premises that have a low cost, while higher values (0.9 to 0.99) 
indicate the opposite. Then, with consultation with DSIT Digital Infrastructure 
Team, who own the model, it has used default benchmarks of estimated build cost 
to determine which premises can be connected commercially (i.e. likely to be be 
built by the market by 2025 without the help of public sector subsidy) from those 
considered non-commercial. 

• Economic statistics: The modelling seeks to characterise areas in terms of their 
business population. For this, the ONS Business Register and Employment 
Survey has been used to provide data on employment at LSOA level for England 
and Wales (via Nomis). As well as total employment by LSOA, a variable 
measuring employment in digital sectors was constructed. The Nomis data is not 
disaggregated to geographic levels beyond the LSOA. So, for the OA modelling, 
the values for these variables would be based on the LSOA that the OA is in. 

 
62 This model uses four scenarios : 1. LSOA centres, 2. the parent exchange, 3. the nearest cabinet 

or exchange 4. the nearest cabinet if fibre enabled, else parent exchange 
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• Other area characteristics controls: ONS population density estimates at 
LSOAs, the 2011 Rural Urban Classification for LSOAs, Indices of Deprivation, 
and the Internet User Classification (IUC) from the Consumer Data Research 
Centre (CDRC), which allocates LSOAs to different categories based on how 
households interact with the internet. For OA level analysis, only LSOA level data 
is available. 

A.2 The rest of this section explains the different sources in more detail.  

A.3 An important point to note is that the analysis has been undertaken for England and 
Wales only.  Although a number of the datasets are available for Scotland and Northern 
Ireland (e.g. Connected Nations and the BDUK monitoring data), many of the socio-
economic datasets used for matching are not consistently compiled for each of the UK 
nations. Therefore, like earlier analysis, the analysis focuses on England and Wales.  We 
are confident that the results can be applied to Scotland and Northern Ireland.  However, 
the final evaluation report will include analysis of any differences in the context in which 
vouchers have been used in these countries or differences in economic performance that 
would need to be taken in to account.   

Connected Nations Report 

A.4 Ofcom publishes the Connected Nations and infrastructure reports on the UK's 
communications infrastructure. The annual reports track progress over time, focusing on 
the availability and performance of fixed broadband and mobile networks. This is 
published at a detailed geographical level (postcodes and output areas). The data 
enables year-on-year comparisons of the UK's communications infrastructure in terms of 
both the availability of broadband at different speed levels and performance (data on 
change in average speeds). This dataset is used to obtain the main outcome variables for 
the analysis.  

A.5 As noted in the main body of the report, there are inconsistencies in Connected Nations 
data which mean it may not provide reliable and consistent data over time.  This is partly 
explained by the fact Connected Nations relies on data provided by suppliers and does 
not provide full coverage of all fixed networks. However there are also a large number of 
output areas where the number of premises with access to different broadband speed 
levels decreases over time.  This includes a large number of the output areas that have 
received vouchers, meaning the results are likely to be skewed by these inconsistencies 
(see paragraphs 2.6 to 2.19 for a full explanation of the inconsistencies in the dataset)   

A.6 For this study, the data from the annual report is used as it is a final version for the year, 
filling gaps in the interim updates. The annual report data was used for each year from 
2017 to 2022. Since the initial analysis, a full set of data for 2021/22 has been made 
available allowing an additional year of analysis for this study. 

Fixed Coverage 

A.7 Most of the variables on the fixed coverage focus on the proportion of premises that meet 
certain speed availability cut-offs. The data was collected in September of each year from 
2017 to 2022. Table A.1 looks at the variables that have been compiled for different 



BDUK Vouchers Evaluation: Impacts and Value for Money Assessment 

  
  165  

 

reports about fixed broadband coverage. It also looks at the geographical level of detail 
that is available, with data files generally being by postcode or output area, and - for 
many variables - available for both levels of geography. 

A.8 The table does highlight some data gaps. Most notable is that the data about the 
availability of full fibre is only available for the two earlier years and gigabit availability is 
only recorded in the most recent two years. These two series have been merged, based 
on discussions with BDUK. However, generally, the coverage is good especially for 
output area level data.   

Table A.1 Variables available for fixed coverage by Connected Nations report year 
Variable Level 2018

/19 
2019
/20 

2020/
21 

2021
/22 

postcode Postcode X X X X 

oa11 OA X X X X 
All Premises Both* X X X X 
All Matched Premises Both* X X X X 
Super Fast Broadband availability (% premises) Both X X X X 
Ultra Fast BB (100Mbit/s) availability (% 
premises) 

Both   X X 

UFBB availability (% premises) Both X X X X 
Full Fibre availability (% premises) Both X X   
% of premises unable to receive 2Mbit/s, 
5Mbit/s, 10Mbit/s, 30Mbit/s 

Both X X X X 

Gigabit availability (% premises) Both   X X 
% of premises below the USO Both X X X X 
% of premises with NGA Both X X X X 
% of premises able to receive decent broadband 
from FWA 

Both X X X X 

% of premises able to receive SFBB from FWA Both X X   
% of premises with download speed: 0<2Mbit/s, 
2<5Mbit/s, 5<10Mbit/s, 10<30Mbit/s, 
30<300Mbit/s, >=300Mbit/s  

Both  X X X 

Number of premises with SFBB availability OA X X X X 
Number of premises with UFBB (100Mbit/s) 
availability 

OA   X X 

Number of premises with UFBB availability OA X X X X 
Number of premises with Full Fibre availability OA X X   
Number of premises unable to receive 2Mbit/s, 
5Mbit/s, 10Mbit/s, 30Mbit/s 

OA X X X X 

Number of premises with Gigabit availability OA   X X 
Number of premises below the USO OA X X X X 
Number of premises with NGA OA X X X X 
Number of premises able to receive decent 
broadband from FWA 

OA X X X X 
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Variable Level 2018
/19 

2019
/20 

2020/
21 

2021
/22 

Number of premises able to receive SFBB from 
FWA 

OA X X   

Number of premises with download speed: 
0<2Mbit/s, 2<5Mbit/s, 5<10Mbit/s, 10<30Mbit/s, 
30<300Mbit/s, >=300Mbit/s  

OA  X X X 

Source: Connected Nations 

Fixed performance 

A.9 The variables available for fixed performance are presented in Table A1b. Most of them 
show the minimum, average and maximum download speed for different lines, as well as 
the data usage, and the number of connections. The data was collected in May of 
2018/2019/2021/2022 and in June of 2020. 

Table A.2 Variables available for fixed performance by Connected Nations report 
year 

Variable Level 2018/
19 

2019/
20 

2020/
21 

2021/
22 

oa11 OA X X X X 
postcode Postcode X X X X 
Median upload speed (Mbit/s) Both X X X X 
Median download speed (Mbit/s) Both X X X X 
Median data usage (GB) Both  X X X 
Average upload speed (Mbit/s) for lines < 
10Mbit/s, 10<30Mbit/s, 30<300Mbit/s 

Both X X X X 

Average upload speed (Mbit/s) for SFBB 
lines, and for UFBB lines 

Both X X X X 

Average upload speed (Mbit/s) Both X X X X 
Average download speed (Mbit/s) for lines 
< 10Mbit/s, 10<30Mbit/s, 30<300Mbit/s 

Both* X X X X 

Average download speed (Mbit/s) for 
SFBB lines, and for UFBB lines 

Both X X X X 

Average download speed (Mbit/s) Both X X X X 
Average data usage (GB) for lines < 
10Mbit/s, 10<30Mbit/s, 30<300Mbit/s 

Both** X X X X 

Average data usage (GB) for SFBB lines, 
and for UFBB lines 

Both X X X X 

Average data usage (GB) Both X X X X 
Maximum upload speed (Mbit/s) Both X X X X 
Maximum download speed (Mbit/s) Both X X X X 
Number of connections (number of lines) 
< 2 Mbit/s, 2<5 Mbit/s, 5<10 Mbit/s, 10<30 
Mbit/s, 30<300 Mbit/s, >=300 Mbit/s, >=30 
Mbit/s 

Both X X X X 
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Variable Level 2018/
19 

2019/
20 

2020/
21 

2021/
22 

Minimum download speed (Mbit/s) Both X    
Minimum upload speed (Mbit/s) Both X    
Average data usage (GB) for Basic BB 
lines 

Both X    

Source: Connected Nations 

Data supplied by BDUK 

A.10 BDUK provided two further internal datasets for the analysis. A key dataset used in the 
counterfactual impact evaluation was the vouchers data, described elsewhere in the 
report. For the impact analysis, the vouchers data provides the main characteristics of the 
vouchers, including geographic variables, date of delivery, date of connection, status of 
the voucher, value of the voucher, scheme (divided into GBVS and rural), type (divided 
into project and standard) among others. The date of connection was used to define the 
year of treatment.   

A.11 Since the initial analysis, the vouchers data has been updated (correct as of September 
2022). More recent vouchers are included in this data, although these are too recent to 
be included in the modelling. However some of the characteristics of vouchers included in 
the previous data have been updated or modified. For example, some vouchers that 
previously were planned are recorded as connected in the new data. Also, some 
connected vouchers have subsequently been cancelled. This does change some of the 
treatment variables , though in a modest way, especially with some dates changing. 

A.12 A second dataset provided was the FScore Model Output. This also has been updated 
since the 2022 initial analysis. The FScore modelling work was undertaken by the DSIT 
Digital Infrastructure Team (formerly DCMS). The original version of this model sought to 
identify the 20% most expensive to connect and dispersed properties in the UK. This 
dataset presents an index from 0 to 1 that reflects the ranking of each premise’s 
estimated cost to build across the UK.  A value close to 0 reflects premises that have an 
estimated cost to build value that makes them commercial (i.e. the market is likely to build 
to this premises before the end of 2025). Premises with an Fscore closer to 1 are 
considered to be non-commercial. Whilst the model is a useful tool for drawing 
conclusions at a national scale, results for small numbers of premises will be uncertain. 
The wider the area, the less uncertainty. Results from the FScore Model may be used to 
identify high cost to build premises and are still useful as long as the assumptions and 
caveats are known and the risks acknowledged. There are set out below: 

• At a local level the estimated build costs of the F20 model are inaccurate as they 
draw from a central estimate of cost per metre with optimism bias applied. There is 
a large range for this assumption in local estimates based on the type of 
geographies, deployment locations (verge, duct or pole) for most locations. It is 
likely that the model underestimates urban costs and overestimates rural costs, on 
average 
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• There is a lot of uncertainty in premises build costs at the £615 threshold as 
smaller margins of error on cost estimation will affect a greater number of 
premises. This is because the shape of the cost-curve is a “hockey stick”, where 
the incentive payment threshold of £615 occurs before the curve rapidly increases, 
which occurs at over £900. 

• Within a local area, the relative costs of build are more reliable than absolute 
costs. However, the F20 model ignores topography which can result in some 
premises appearing easier to reach than in reality. 

• The model assumes that fibre backhaul exists in an area. If fibre backhaul is 
absent, costs will be underestimated. This is particularly relevant for the sub-
30Mbps areas. 

• The model does not account for existing deployed fibre to premises. Where fibre is 
available, onward build costs for neighbours may be less than predicted 

• The model builds fibre to the centres of premises. For buildings with large 
footprints, this gives an overestimate of costs. 

A.13 The updated model provides a value proportionate to the cost of connection, so that low 
values reflect premises that can be connected at low cost, while higher values indicate 
the opposite. The premises have further been characterised in terms of their viability, 
primarily to differentiate those that can be connected commercially in that the market 
would reach on its own without further public subsidy. Those outside this category are 
considered to be non-commercial, although these properties can be further differentiated 
to additional categories (hold-up, uncommercial and non-value for money based on the 
estimated cost of connection).   Together these roughly still account for just less than 
20% of UK premises.    

Nomis – Official Labour Market Statistics 

A.14 The counterfactual modelling controls for differences in employment characteristics, 
between areas that received vouchers and non-supported areas, that might affect the 
selection for voucher support. The data was obtained from the Business Register and 
Employment Survey, which contains employment information at the LSOA level for 
England and Wales. 

A.15 There are two variables derived using the Nomis dataset. A first is the total employment 
by LSOA: the model includes the logarithm of the total employment by LSOA in the year 
before support. This means that we use employment in 2018 for areas that received a 
voucher in 2019, and the employment in 2019 for areas that received a voucher in 2020, 
and so on. 

A.16 Secondly, Nomis was used to identify whether an LSOA had high employment in digital 
sectors. A dummy variable indicates a high prevalence of employment in digital business. 
This variable was constructed using the industry percentage of employment by LSOA in 
the year before support.  
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A.17 The data obtained from Nomis is divided into eighteen industrial groups. For the analysis 
we consider seven industries defined as intensive in the information and communication 
technology which are: manufacturing, motor trades, wholesale, information & 
communication, financial & insurance, professional, scientific & technical, and business 
administration & support services. Then the percentage of employment is summed in 
these industries, and if it is greater than the mean in all LSOAs then it takes the value of 1 
and 0 otherwise. 

A.18 The Nomis data is not disaggregated to geographic levels beyond the LSOA. So, for the 
OA modelling, the values for these variables are based on the LSOA that the OA is in. 

Other control variables 

A.19 A further set of control variables was collected from the Office of National Statistics 
(ONS). These variables are: 

• Population density: The number of people per square kilometre in Lower Layer 
Super Output (LSOA) areas in England and Wales. 

• 2011 Rural Urban Classification for LSOAs: The Rural Urban Classification is 
produced using Census data, with the 2011 Rural Urban Classification being the 
latest version of the classification. The next Rural Urban Classification will be 
produced when the 2021 Census data has been published. We include a dummy 
identifying rural areas. 

• Indices of Deprivation - Income and Employment Domains for England and Wales: 
These datasets provide a directly measured indicator of income and employment 
deprivation across all LSOAs in England and Wales, as at 2015-16, enabling 
comparable analysis across the two countries.  

• The Income Deprivation Domain measures the proportion of the population 
experiencing deprivation relating to low income, and the Employment Deprivation 
Domain measures the proportion of the working-age population in an area 
involuntarily excluded from the labour market. In the analysis we include the 
deciles of the income domain rank. 

A.20 One additional control variable was included from the Consumer Data Research Centre 
(CDRC).This relates to the 2018 Internet User Classification (IUC). The IUC is a bespoke 
classification that describes how people living in different parts of Great Britain interact 
with the Internet. It provides coverage for Great Britain at LSOA level (for England and 
Wales) and Datazone (for Scotland) level. 

A.21 The IUC provides 10 unique profiles of neighbourhoods based on a number of 
characteristics, the mean attributes of which are summarised below. We include the 
different levels of this variable in the post-estimation regressions. The omitted category is 
the number 1 e-Cultural Creators. 
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Group Code Group Name 
1 e-Cultural Creators 
2 e-Professionals 
3 e-Veterans 
4 Youthful Urban Fringe 
5 e-Rational Utilitarians 
6 e-Mainstream 
7 Passive and Uncommitted Users 
8 Digital Seniors 
9 Settled Offline Communities 
10 e-Withdrawn 

 

Numbers of vouchers and treated output areas included in the 
modelling 

A.22 The modelling assesses change in performance and availability in treated OAs in the 
year(s) after they received a voucher (or two years after a voucher for areas supported in 
2019 and 2020).  It is therefore necessary to assess impacts separately for each 
treatment year.  The evaluation focuses on vouchers connected between October 2018 
and September 2021 giving us three treatment years for analysis.  We have not included 
vouchers connected after this date as it is unlikely that any effects on broadband 
performance or the availability of broadband at different speed levels would be reflected 
in Connected Nations 2022.   

A.23 The analysis also does not include vouchers connected before October 2018.  Although 
there were over 1,900 vouchers delivered before this date, the number of treated OAs is 
much smaller than in 2019, 2020 and 2021.  Therefore we have focused on the three 
treatment years where we have a larger sample size, which is sufficient for us to assess 
the impact of vouchers overall and analyse how impacts vary in OAs that have receive 
support through different schemes or through different types of voucher.   

A.24 In each year there were also a large number of vouchers issued in OAs that had already 
received vouchers in earlier years of support.  To avoid the risk of contamination from 
support in earlier years these were not included in the modelling for these years.  The 
modelling also removed vouchers that were used to connect premises in Scotland and 
Northern Ireland for the reasons stated above (see paragraph A.3). 

A.25 Table A.3 shows how many vouchers and treated OAs were included in the modelling in 
each treatment year after making these adjustments.    
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Number of vouchers and treated OAs over time 
Treatment 
year 

Period covered No. 
vouchers 

No. vouchers 
in model (1st 
time support) 

Number of treated 
OAs in model (1st 
time support) 

2018 Oct 2017 to Sep 
2018 

1,939 0 0 

2019 Oct 2018 to Sep 
2019 

10,480 7,996 3,144 

2020 Oct 2019 to Sep 
2020 

15,159 8,692 3,435 

2021 Oct 2020 to Sep 
2021 

15,741 9,304 1,426 

Source: BDUK monitoring data.  *does not include OAs which had been treated in 
earlier years.   

Identifying the counterfactual areas 
A.26 In order to assess the additional impacts of vouchers on the availability of broadband at 

different speed levels and broadband performance in local areas, it was necessary to 
identify supported areas and comparable unsupported ones with similar characteristics to 
act as a counterfactual.   

A.27 A statistical technique called propensity score matching (PSM) then estimates a selection 
model to identify a counterfactual. The selection model is then tested and, if found to be 
robust, a difference-in-difference approach is used to understand whether the growth 
seen in supported areas differs from that in the control group. 

Selection models 

A.28 Matching was done through a statistical model that estimates the selection process to 
identify places more or less likely to get vouchers. The modelling used variables available 
before support at each of the two levels of geography, and were derived from the 
datasets noted above, such as total employment in an LSOA, population density, high 
digital employment, rurality, index of multiple deprivation (income), region dummies. A 
Probit regression is used to estimate what drives an area towards selection. 

A.29 Three different models were developed. The main difference between the models related 
to whether, and if so how, broadband performance in the year before support was 
included. This is one of the main outcome variables of interest to the study, but can also 
be used as a matching variable to ensure areas included in control groups were starting 
from a similar position to treated areas in terms of average broadband speed or were on 
a similar trajectory prior to receiving a voucher. However we have also included a model 
which does not include broadband performance as a variable to avoid the risk that past 
change in performance correlates with future change in performance: 

• Model I:  includes total employment (ln), population density, high digital 
employment, rurality, index of multiple deprivation (income) at LSOA level, F20 
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LSOA/SO average and region dummies. The areas where the suppliers known to 
submit returns to the Connected Nations report are tagged as any Connected 
Nations supplier, OpenReach and Virgin. Excludes broadband performance. 

• Model II: includes variables in Model I except supplier tags and broadband 
performance levels before support (but not change) at both OA and LSOA level 
depending on level of geography. 

• Model III: includes variables in Model I and the change in broadband performance 
before support at the analysis level of geography. 

A.30 The analysis also varied the sample from which the counterfactuals were selected. Three 
different samples were used, with the sample sizes shown in Figure A.1 and Table A.5: 

• All areas: this is the largest pool and includes all the LSOAs or OAs in England 
and Wales that did not receive the voucher support. 

• All areas but excluding those with high levels of employment at OA level: the 
sample was further restricted to correct for the observation that high employment 
levels (the largest 1% by employment) was such a common characteristic in 
supported areas that it was difficult to identify comparable unsupported ones.  This 
probably reflects the high chance that at least one business in an area with a very 
high density of businesses would have received a voucher.  

• Same Exchange OAs: the study team was provided with a table estimating the 
exchange serving each UK property. Our hypothesis was that exchange areas 
where at least one OA had been treated (i.e., received a voucher) would have 
similar infrastructure to untreated OAs served by the same exchange. This 
provided a third match pool. 

A.31 Table A.4 presents a summary of the control group samples and their strengths and 
weaknesses.   

Table A.3 Strengths and weaknesses of control group alternatives 
Description Strengths Weaknesses 
Control group: All areas   
The first control group is 
obtained from the sample of 
all OAs in England and 
Wales that did not receive 
voucher support. This is the 
largest control group. 

Large sample size with 
171,261 OAs and detailed 
information on broadband 
connectivity, vouchers 
program characteristics, 
linked to geographic and 
socio-economic variables at 
the LSOA level. 

High variability in the 
characteristics of the areas, 
which may be more difficult 
to find an appropriate 
control for the treated if the 
distribution of the covariates 
in both groups is 
significantly different.  

Control group: All areas excluding high employment 
The second control group 
comes from all OAs as in 
the first case but excluding 
all the areas that are 
LSOAs with high 

The intuition behind is that 
high employment may be 
correlated with an increase 
in the demand for faster 
broadband connectivity. 

This sample maintains the 
high variability in the 
characteristics of the control 
group, being more difficult 
to find a good control if the 
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employment (the largest 
1% by employment).  

Thus, it can potentially 
affect the selection into 
treatment and the 
outcomes. 

distribution of the covariates 
is different to the treated. 

Control group: Same exchange areas 
The third control group 
correspond to the OAs that 
use the same exchange as 
the treated but did not 
receive voucher support. To 
create this group the study 
team was provided with a 
table estimating the 
exchange serving each UK 
property. 

The strength of this model 
resides in comparing areas 
that have the same telecom 
infrastructure, which offers 
the possibility to control for 
unobservable variables 
depending on infrastructure, 
which is very sensitive for the 
policy. Moreover, when using 
this control group, we include 
in the selection model the 
distance (reported in km) 
from the centre of the area to 
the exchange63. 
  

A weakness of the model is 
that it was not possible to link 
all areas to a unique 
exchange therefore the 
sample size of treated is 
reduced. 
 
 

 

A.32 By combining these different modelling approaches and sample pools, we developed 
nine different models for comparing treatment and control areas. A summary of the 
models and different samples is presented in Figure A1. There are 171,316 OAs in 
England and 10,036 in Wales that form the focus of analysis. Of these, 3,144 are treated 
in 2018-2019, 3,144 in 2019-20 and a further 1,426 in 2020-21.  

 
63 To find the coordinates of the exchange we calculate the weighted average of the longitude and latitude by exchange, 

weighted by the number of premises in the postcode. This assumption was tested in a random sample of 5 exchanges 
comparing the real location with our approximation obtaining a difference of 487 m., which is a reasonable approximation 
for the study. 
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Figure A.1 Summary of selection models and samples  

 

Source 

A.33 It was necessary to remove some vouchers and treated OAs from certain models due to 
the nature of some of the control group samples used.  For example: 

• One of the control group samples excludes OAs which had very high levels of 
employment.  It was therefore necessary to remove those OAs which also had 
high levels of employment.   

• Another sample was drawn from LSOAs which are served by the same exchange 
areas as treated LSOAs.  It was therefore necessary to remove treated LSOAs 
that could not be linked to a single exchange.   

A.34 The effect of removing these vouchers and treated OAs from the sample for each of the 
relevant models is shown in Table A.5.  All of the models include a sample of at least 
1,300 treated OAs and at least 6,000 vouchers in each year.   

Table A.4 Number of vouchers and treated OAs in models which use different 
control group samples 
 No. vouchers No. treated OAs 
Control group sample 2019 2020 2021 2019 2020 2021 
All treated OAs 7,432 7,807 9,304 3,144 3435 1,426 
Excluding high 
employment 

6,733 7,719 9,271 2,816 3,276 1,410 

Same exchange 
LSOAs 

6,313 6,365 9,304 2,960 3,277 1,309 

Source: Belmana.  
A.35 Table A.6 breaks down the number of vouchers included in each model by voucher 

scheme and voucher type.    It shows the sample includes GBVS vouchers for the first 
two years of support, particularly in 2019 when the RGC scheme was in its infancy.  The 
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GBVS scheme was focused on stimulating the rollout of gigabit capable broadband and 
maximising access for SMEs.  There were few restrictions on eligibility for GBVS meaning 
a high proportion of vouchers were issued in urban and higher density areas.   

A.36 The sample for 2021 is more weighted towards RGC vouchers, where eligibility was 
increasingly focused on the least viable areas for gigabit-capable broadband (rural and 
non-commercial areas).  

A.37 The table also shows the split between voucher types (standard and project vouchers).  
These were evenly split in 2019 but were more heavily weighted towards project 
vouchers in 2020.   In total, there were 9,257 of these vouchers delivered through 788 
separate projects.   

Table A.5 Numbers of vouchers by voucher scheme   
Control group 
sample 

Treatment 
year 

Scheme Voucher type 
GBVS RGC Standard Project 

All OAs 2019 7,362 70 3,496 3,936 
2020 5,861 1,946 2,486 5,321 
2021 1,085 8,219 1,042 8,262 

All OAs excl high 
employment 

2019 6,663 70 3,104 3,629 
2020 5,776 1,943 2,418 5,301 
2021 1,052 8,219 1,034 8,237 

Same exchange 
OAs 

2019 6,276 37 3,094 3,219 
2020 4,942 1,423 2,216 4,149 
2021 1,085 8,219 1,042 8,262 

Source: BDUK 

Statistical matching and the selection models 

A.38 Statistical matching was carried out by identifying unsupported areas with similar 
characteristics to those which had received a voucher in 2018/19, 2019/20 and 2020/21 
on a one-to-one basis. For example, the levels of employment in supported LSOAs are 
high, with a mean of 1,261. This compares with the England and Wales average of 265, 
so the matching tends to draw unsupported areas with a high level of employment into 
the counterfactual. 

A.39 Matching is done by estimating a statistical model for predicting whether an area is likely 
to receive a voucher based on its characteristics. The modelling must use variables 
available for areas in the year before they received a voucher, taken from the datasets 
described above. Variables include the number of employees, population density, high 
digital employment, rurality, index of multiple deprivation (income), region dummies.  The 
modelling also includes the distance from the centre of the LSOA or OA to the exchange 
that is used by at least 60% of properties. 

A.40 The selection modelling for this analysis uses a Probit model for treated areas in 2019, 
2020 and 2021. The dependent variable takes a value of one for those in receipt of first 
support through vouchers in each of 2018/19, 2019/20, 2020/21 and zero for the 
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unsupported areas who did not receive any support. The modelling variables are 
described in the previous section. 

A.41 Table A7 shows the characteristics of areas included in each of the models in each of the 
treatment years (2019, 2020 and 2021) when OAs are drawn from two different pools. 
One pool is all OAs and the other pool is one which excludes OAs with a high level of 
employment.  A positive figure means there is a positive correlation between the variable 
and the likelihood that an area receives a voucher and vice versa.   

A.42 The modelling highlights that the characteristics explaining whether an area receives a 
voucher are similar in 2019 and 2020. With regards to the fitness of the model the 
adjusted R-square is highest for the areas supported in 2021.   

A.43 Overall, the models show good performance with coefficients taking the correct sign, such 
as being positive for employment and the share of employment in ICT industries. These 
characteristics mean an area is more likely to receive a voucher. The main difference 
between the different annual cohorts is the increased chance of an area receiving a 
voucher if it is in a rural area for areas treated in 2021. This corresponds with the 
increased provision of vouchers through the Rural Gigabit Connectivity programme in 
2021, with the GB Voucher Scheme being the most active scheme in 2019 and 2020. The 
co-efficient for rurality is positive in all cohorts but triples in the final year suggesting 
vouchers were increasingly targeted on rural areas. 

A.44 The Fscore non-commerciality indicator used in the OA-level modelling also takes the 
correct sign meaning higher build costs are correlated with an increased chance of 
receiving a voucher. The distance between an output area and its exchange also 
positively affects the chance of an area receiving a voucher. The scheme’s aim of 
targeting the hard-to-connect areas then is validated in the selection models.   
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Table A.6 Selection models for all outcome variables - OAs 
 Model I Model II Model III 

Treated in 2018/19 2019/20 2020/21 2018/19 2019/20 2020/21 2018/19 2019/20 2020/21 

Pool All All All Ex Hi Emp Ex Hi Emp Ex Hi Emp Ex Hi Emp Ex Hi Emp Ex Hi Emp 

SFBB coverage 
   -0.01 (-

24.05***) 
-0.01 (-
25.29***) 

-0.01 (-
19.19***) 

-0.01 (-
9.45***) 

-0.01 (-
9.74***) 

-0.01 (-
16.85***) 

Average data usage (GB) 
   0.00 (-

10.21***) 
0.00 (-
0.83) 

0.00 (-
0.88) 

0.00 
(2.21**) 

0.00 
(11.48***) 

0.00 
(7.69***) 

Average upload speed (Mbit/s) 
   0.00 

(9.10***) 
0.00 
(3.61***) 

0.00 (1.39) 0.00 (-
7.44***) 

0.00 (-
1.10) 

0.00 (-
2.28**) 

Distance to exchange 
0.03 
(2.59***) 

0.02 
(1.65*) 

0.04 
(3.43***) 

0.00 (0.12) -0.02 (-
1.61) 

0.00 (0.09) 0.03 
(2.47**) 

0.02 (1.44) 0.02 
(1.80*) 

IMD income 
0.00 (-
0.24) 

0.00 
(0.92) 

0.01 
(2.35**) 

-0.01 (-
3.83***) 

0.00 (0.83) 0.02 
(3.26***) 

-0.01 (-
1.65*) 

0.00 (-
0.65) 

0.01 
(1.69*) 

Employment (ln) 

0.40 
(53.98***) 

0.32 
(45.08***
) 

0.12 
(10.28***) 

0.38 
(44.48***) 

0.32 
(40.65***) 

0.11 
(8.42***) 

0.38 
(45.99***) 

0.32 
(41.03***) 

0.11 
(8.62***) 

ICT 

0.23 
(12.92***) 

0.17 
(10.77***
) 

0.05 
(2.04**) 

0.23 
(12.69***) 

0.19 
(11.27***) 

0.07 
(2.68***) 

0.22 
(12.19***) 

0.19 
(11.47***) 

0.07 
(2.77***) 

Rurality 
0.08 
(2.69***) 

0.24 
(8.96***) 

0.78 
(22.12***) 

-0.04 (-
1.10) 

0.18 
(6.56***) 

0.80 
(21.98***) 

0.04 (1.38) 0.21 
(7.69***) 

0.78 
(21.58***) 

F20 
0.42 
(7.33***) 

0.39 
(7.11***) 

0.51 
(5.43***) 

0.34 
(5.62***) 

0.31 
(5.34***) 

0.22 
(2.31**) 

0.43 
(7.16***) 

0.43 
(7.62***) 

0.38 
(3.97***) 

Population density (ln) 
0.01 (1.14) -0.01 (-

0.91) 
-0.04 (-
3.25***) 

0.05 
(4.16***) 

0.02 
(2.07**) 

-0.01 (-
0.52) 

0.01 (0.86) -0.01 (-
0.61) 

-0.03 (-
2.15**) 

Constant 
-5.57 (-
34.47***) 

-4.62 (-
38.20***) 

-3.98 (-
22.86***) 

-4.21 (-
28.64***) 

-3.81 (-
29.13***) 

-3.07 (-
16.47***) 

-5.32 (-
38.21***) 

-4.50 (-
35.90***) 

-3.74 (-
20.75***) 

Adjusted R-square 0.16 0.11 0.20 0.16 0.12 0.22 0.14 0.11 0.22 

Observations 170269 170536 168618 168702 169129 167349 168688 169115 167335 
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Assessing impact 
A.45 The performance data described above links across LSOAs and OAs over time, allowing 

changes in broadband performance to be tracked, a first difference. Comparing between 
the supported areas and the counterfactual areas (which is the second difference) 
quantifies the additional performance change that can be attributed to the vouchers. The 
Connected Nations annual report compiles data about fixed coverage (number of 
premises that are able to connect to broadband at different speed levels) up to 
September each year and for fixed performance (average download speeds) up to June. 

Assessments of overall impact 

A.46 After matching, estimates of the change in performance and coverage in areas that 
received vouchers can be compared to changes in counterfactual areas. The range of 
models used in the study means there are a large number of estimates of the difference 
between treated and counterfactual areas.  The results are shown in Tables A8 to A12.  
These show changes across the following time periods: 

• For vouchers connected in 2019/20 and 2019/20, we show change over a one 
year and two-year period from the year of support.  

• For the most recent cohort, the fifth table covers the single year after support. 

A.47 In each table, the impacts are presented for the three models described at paragraph 
A.29 and for the three sample pools described at paragraph A.30 

A.48 These tables show change in a number of different outcome variables in the year(s) after 
support. These include the change in local area average download speed, the number of 
superfast connections (download speeds greater than 30 Mbps), the share of premises 
with slow download speeds of less than 30 Mbps, the share of premises that can access 
UFBB and the share that can access gigabit capable broadband.  

Adjustments made for gigabit coverage in Virgin Media areas  

A.49 Between September 2020 and January 2022, Virgin Media made a technological upgrade 
which meant all premises on its network (15.5 million premises) were able to access 
gigabit-capable broadband.    

A.50 At a local level, this network-wide upgrade (unrelated to vouchers or any expansion in 
Virgin Media’s network) resulted in a substantial increase in the proportion of homes that 
were able to access gigabit-capable broadband, in some cases increasing from zero to 
100%.  This large increase in coverage makes it difficult for the modelling to detect 
additional effects of vouchers in any output areas where Virgin Media has a presence.  
Furthermore, if areas supported by vouchers were more or less likely to include premises 
supplied by Virgin Media, that would bias the results of the modelling and under or over-
estimate the effects of vouchers.   

A.51 To control for this, the evaluation has used the SamKnows database to identify all Virgin 
Media supplied exchanges. We have then identified all of the output areas served by 
these exchanges and removed these from the models (for both treated and control 
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areas).  This has only been done for the analysis of changes in the availability of gigabit 
capable broadband. The network upgrades do not affect any of the other outcome 
variables including availability of UFBB and average download speeds.  

A.52 This explains why the sample sizes for changes in availability in gigabit capable 
broadband are much smaller than for all of the other outcome variables.   
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Table A.7 Treatment at OA level: Connected vouchers between 01 October 2018 and 30 September 2019. Analysis of the output 
variables after two years in 2021 
 Model I Model II Model III 

 

Pool 
All OA's 

OA's 
exc. high 
emp. 

Same 
exchange 
OA's 

Pool 
All OA's 

OA's 
exc. high 
emp. 

Same 
exchange 
OA's 

Pool 
All OA's 

OA's 
exc. high 
emp. 

Same exchange 
OA's 

Average download speed (Mbit/s) 
Treated 31.21 30.24 31.18 31.36 30.36 31.36 31.18 30.23 31.08 
Control 24.36 23.85 26.11 27.78 26.40 28.29 27.14 26.09 27.89 
Difference 6.85*** 6.39*** 5.06*** 3.58*** 3.96*** 3.07*** 4.03*** 4.15*** 3.20*** 
Number of connections >=30Mbit/s (number of lines) 
Treated 43.12 39.80 43.09 43.45 39.81 43.45 43.24 39.80 43.27 
Control 30.55 30.33 30.79 27.09 26.66 28.37 27.59 27.85 28.19 
Difference 12.57*** 9.48*** 12.30*** 16.36*** 13.15*** 15.07*** 15.65*** 11.96*** 15.08*** 
% of premises unable to receive 30Mbit/s 
Treated -4.07 -4.04 -4.07 -4.05 -4.04 -4.05 -4.06 -4.04 -4.06 
Control -2.05 -1.71 -1.75 -4.25 -3.07 -4.11 -1.16 -1.09 -1.16 
Difference -2.02*** -2.33*** -2.32*** 0.19 -0.97** 0.06 -2.90*** -2.95*** -2.90*** 
UFBB availability (% premises) 
Treated 9.90 10.55 9.90 9.87 10.54 9.87 9.88 10.54 9.88 
Control 9.33 9.11 10.73 10.31 10.80 12.02 9.75 9.18 10.48 
Difference 0.58 1.44** -0.83 -0.45 -0.27 -2.15*** 0.13 1.36** -0.61           
Untreated 167267 166043 102076 167259 166036 102068 167257 166034 102066 
Treated 2960 2649 2960 2960 2649 2960 2960 2649 2960 

 

Gigabit availability (% premises) 
Treated 18.66 18.98 18.59 18.50 18.92 18.50 18.53 18.95 18.53 

Control 17.90 17.17 17.04 16.54 16.94 16.28 15.61 16.36 15.27 

Difference 0.76 1.81 1.55 1.96 1.98 2.22* 2.92** 2.59** 3.27** 
          

Untreated 24777 24633 25009 24776 24632 25008 24776 24632 25008 

Treated 1164 1121 1164 1164 1121 1164 1164 1121 1164 
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Table A.8 Treatment at OA level: Connected vouchers between 01 October 2018 and 30 September 2019. Analysis of the output 
variables after one year in 2020 
 Model I Model II Model III 

 

Pool 
All OA's 

OA's 
exc. high 
emp. 

Same 
exchange 
OA's 

Pool 
All OA's 

OA's 
exc. high 
emp. 

Same 
exchange 
OA's 

Pool 
All OA's 

OA's 
exc. high 
emp. 

Same exchange 
OA's 

Average download speed (Mbit/s) 
Treated 14.78 15.37 14.75 14.78 15.45 14.78 14.70 15.33 14.58 
Control 10.58 10.80 11.41 11.83 11.97 12.36 11.95 12.05 12.64 
Difference 4.20*** 4.56*** 3.34*** 2.95*** 3.48*** 2.42*** 2.76*** 3.28*** 1.93*** 
Number of connections >=30Mbit/s (number of lines) 
Treated 22.10 21.63 22.09 22.17 21.62 22.17 22.16 21.61 22.12 
Control 15.53 15.79 15.58 13.78 13.80 14.34 14.58 14.60 14.31 
Difference 6.57*** 5.85*** 6.51*** 8.39*** 7.82*** 7.83*** 7.59*** 7.02*** 7.81*** 
% of premises unable to receive 30Mbit/s 
Treated -2.31 -2.18 -2.31 -2.30 -2.19 -2.30 -2.31 -2.19 -2.31 
Control -1.22 -1.15 -1.15 -3.10 -2.14 -2.73 -0.77 -0.86 -0.78 
Difference -1.10*** -1.02*** -1.16*** 0.80*** -0.05 0.43 -1.55*** -1.32*** -1.53*** 
UFBB availability (% premises) 
Treated 5.11 5.23 5.11 5.09 5.23 5.09 5.11 5.23 5.09 
Control 4.56 4.74 5.41 5.49 5.97 6.71 5.16 5.28 5.73 
Difference 0.54 0.49 -0.31 -0.40 -0.74 -1.62*** -0.05 -0.05 -0.63           
Untreated 167267 166043 102076 167259 166036 102068 167257 166034 102066 
Treated 2960 2649 2960 2960 2649 2960 2960 2649 2960 

 

Gigabit availability (% premises) 
Treated 7.83 7.69 7.75 7.73 7.65 7.73 7.71 7.63 7.71 

Control 7.08 6.62 6.97 7.59 7.94 8.24 6.61 6.19 6.51 

Difference 0.75 1.07 0.78 0.14 -0.29 -0.51 1.11 1.44* 1.21 
          

Untreated 24777 24633 25009 24776 24632 25008 24776 24632 25008 

Treated 1164 1121 1164 1164 1121 1164 1164 1121 1164 
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Table A.9 Treatment at OA level: Connected vouchers between 01 October 2019 and 30 September 2020. Analysis of the output 
variables after two years in 2022 
 Model I Model II Model III 

 

Pool 
All OA's 

OA's 
exc. high 
emp. 

Same 
exchange 
OA's 

Pool 
All OA's 

OA's 
exc. high 
emp. 

Same 
exchange 
OA's 

Pool 
All OA's 

OA's 
exc. high 
emp. 

Same exchange 
OA's 

Average download speed (Mbit/s) 
Treated 44.31 44.18 44.31 44.31 44.18 44.33 44.32 44.19 44.32 
Control 35.28 34.82 36.77 37.93 36.96 38.01 36.02 36.78 37.10 
Difference 9.04*** 9.36*** 7.54*** 6.38*** 7.22*** 6.32*** 8.29*** 7.40*** 7.22*** 
Number of connections >=30Mbit/s (number of lines) 
Treated 25.26 24.81 25.26 25.26 24.81 25.27 25.27 24.81 25.27 
Control 16.94 16.41 16.68 17.65 17.64 17.53 17.22 17.39 17.40 
Difference 8.32*** 8.39*** 8.58*** 7.61*** 7.16*** 7.74*** 8.05*** 7.42*** 7.86*** 
% of premises unable to receive 30Mbit/s 
Treated -2.64 -2.71 -2.64 -2.64 -2.71 -2.65 -2.64 -2.71 -2.64 
Control -1.29 -1.05 -1.27 -2.45 -2.56 -2.55 -1.32 -1.40 -1.36 
Difference -1.36*** -1.65*** -1.37*** -0.20 -0.15 -0.10 -1.33*** -1.31*** -1.28*** 
UFBB availability (% premises) 
Treated 13.67 14.04 13.67 13.67 14.04 13.67 13.66 14.03 13.66 
Control 11.72 11.26 13.23 12.88 11.91 13.53 11.14 11.73 13.00 
Difference 1.95*** 2.78*** 0.44 0.79 2.13*** 0.14 2.52*** 2.31*** 0.66           
Untreated 167279 166055 107266 167266 166043 107256 167261 166038 107252 
Treated 3227 3076 3227 3227 3076 3227 3227 3076 3227 

 

Gigabit availability (% premises) 
Treated 25.19 25.40 25.19 25.19 25.40 25.19 25.29 25.50 25.29 

Control 23.41 22.93 26.31 22.25 21.13 23.78 22.36 22.45 23.65 

Difference 1.79 2.47* -1.11 2.94** 4.27*** 1.41 2.93** 3.05** 1.64 
          

Untreated 29162 29010 29594 29159 29007 29591 29158 29006 29590 

Treated 1379 1351 1379 1379 1351 1379 1379 1351 1379 
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Table A.10 Treatment at OA level: Connected vouchers between 01 October 2019 and 30 September 2020. Analysis of the output 
variables after one year in 2021 
 Model I Model II Model III 

 

Pool 
All OA's 

OA's 
exc. high 
emp. 

Same 
exchange 
OA's 

Pool 
All OA's 

OA's 
exc. high 
emp. 

Same 
exchange 
OA's 

Pool 
All OA's 

OA's 
exc. high 
emp. 

Same exchange 
OA's 

Average download speed (Mbit/s) 
Treated 18.06 17.50 18.10 18.10 17.50 18.11 18.10 17.50 18.10 
Control 14.00 13.49 13.75 14.89 14.46 14.51 13.94 13.84 14.25 
Difference 4.07*** 4.01*** 4.35*** 3.21*** 3.04*** 3.60*** 4.16*** 3.66*** 3.85*** 
Number of connections >=30Mbit/s (number of lines) 
Treated 18.78 18.18 18.85 18.85 18.18 18.85 18.85 18.18 18.85 
Control 12.60 12.13 11.88 12.66 12.21 13.43 12.50 12.37 12.31 
Difference 6.18*** 6.06*** 6.97*** 6.19*** 5.98*** 5.43*** 6.35*** 5.82*** 6.54*** 
% of premises unable to receive 30Mbit/s 
Treated -1.33 -1.40 -1.33 -1.33 -1.40 -1.33 -1.33 -1.40 -1.33 
Control -0.60 -0.36 -0.39 -1.13 -1.16 -1.04 -0.48 -0.70 -0.48 
Difference -0.73*** -1.04*** -0.94*** -0.21 -0.24 -0.29 -0.85*** -0.70*** -0.85*** 
UFBB availability (% premises) 
Treated 6.95 7.23 6.95 6.95 7.23 6.94 6.94 7.22 6.94 
Control 4.63 4.99 5.46 5.58 5.11 6.07 4.52 4.92 5.22 
Difference 2.33*** 2.24*** 1.49*** 1.37*** 2.12*** 0.87* 2.42*** 2.30*** 1.72***           
Untreated 171204 169956 107266 171191 169944 107256 171183 169937 107252 
Treated 3435 3276 3227 3435 3276 3227 3435 3276 3227 

 

Gigabit availability (% premises) 
Treated 13.79 14.07 13.79 13.79 14.07 13.79 13.80 14.08 13.80 

Control 10.21 8.91 9.76 9.76 9.28 8.73 9.30 8.12 9.45 

Difference 3.57*** 5.17*** 4.02*** 4.03*** 4.79*** 5.05*** 4.50*** 5.96*** 4.35*** 
          

Untreated 29162 29010 29594 29159 29007 29591 29158 29006 29590 

Treated 1379 1351 1379 1379 1351 1379 1379 1351 1379 
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Table A.11 Treatment at OA level: Connected vouchers between 01 October 2020 and 30 September 2021. Analysis of the output 
variables after one year in 2022 
 Model I Model II Model III 

 

Pool 
All OA's 

OA's 
exc. high 
emp. 

Same 
exchange 
OA's 

Pool 
All OA's 

OA's 
exc. high 
emp. 

Same 
exchange 
OA's 

Pool 
All OA's 

OA's 
exc. high 
emp. 

Same exchange 
OA's 

Average download speed (Mbit/s) 
Treated 48.24 48.46 48.27 48.24 48.46 48.24 48.24 48.46 48.24 
Control 17.27 17.81 20.74 18.39 18.20 21.70 20.35 20.59 22.36 
Difference 30.96*** 30.64*** 27.53*** 29.85*** 30.26*** 26.53*** 27.88*** 27.87*** 25.88*** 
Number of connections >=30Mbit/s (number of lines) 
Treated 11.32 11.30 11.33 11.32 11.30 11.32 11.32 11.30 11.32 
Control 5.63 5.60 6.96 5.97 5.85 6.91 6.72 6.16 6.59 
Difference 5.69*** 5.70*** 4.37*** 5.36*** 5.45*** 4.41*** 4.61*** 5.14*** 4.74*** 
% of premises unable to receive 30Mbit/s 
Treated -2.36 -2.46 -2.36 -2.36 -2.46 -2.36 -2.36 -2.46 -2.36 
Control -1.49 -1.19 -1.88 -2.25 -1.99 -2.63 -1.40 -1.32 -1.94 
Difference -0.87*** -1.27*** -0.48 -0.11 -0.47 0.27 -0.95*** -1.14*** -0.42 
UFBB availability (% premises) 
Treated 7.11 7.24 7.12 7.11 7.24 7.11 7.11 7.24 7.11 
Control 8.45 7.79 9.86 7.85 8.63 9.81 8.71 7.11 9.39 
Difference -1.34* -0.55 -2.75*** -0.74 -1.38* -2.70*** -1.60* 0.13 -2.28***           
Untreated 162514 161418 28215 162503 161408 28211 162502 161407 28210 
Treated 1241 1231 1241 1241 1231 1241 1241 1231 1241 

 

Gigabit availability (% premises) 
Treated 8.43 8.44 8.43 8.42 8.43 8.43 8.44 8.45 8.45 

Control 9.60 10.35 11.59 9.41 9.85 11.82 10.00 8.59 11.78 

Difference -1.17 -1.91* -3.16*** -0.99 -1.41 -3.39*** -1.56 -0.14 -3.33*** 

          
Untreated 9978 9944 10305 9978 9944 10305 9977 9943 10304 

Treated 962 961 962 962 961 962 962 961 962 
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Robustness Checks 
A.53 This section explains how the robustness of the modelling has been assessed and how 

the sensitivity of the results to the definitions used in the models have been tested.   

A.54 The modelling robustness was evidenced by taking multiple models and then reporting 
findings in a manner that allowed the size and significance of any effects to be easily 
assured, and – recognising that the analysis focuses on multiple outcomes – there is not 
undue emphasis on particular sets of measures of impact.  

Model outputs and overall results 

A.55 The modelling of broadband performance and coverage at OA and LSOA levels involved 
a range of different models and a large range of different outcome indicators. This makes 
it difficult to select a preferred model on the basis of which appears to be the most robust 
as this may vary for different outcome indicators 

A.56 The approach taken has been to develop a number of models that are repeatedly used 
for all outcome indicators, different geographies and over time. This allows cross-
checking of the models to assess the consistency of results and, where this is the case, 
to then summarise findings in a balanced way. There were three dimensions to this. 

A.57 A key dimension has been to use nine models, with each using a different set of selection 
variables and sample pools.  Reporting of results then focused on the median difference-
in-difference results from these models and how many of the nine models confirmed a 
significant difference-in-difference. The median estimate has the advantage of not being 
overly influenced by outliers, and the frequency of finding significant results helps to judge 
the confidence of this central estimate.  

A.58 A second dimension has been the ability to repeat analysis over different periods and at a 
high and low levels of geography, and to assess whether these are consistent with each 
other. The consistency of the resulting estimates over all the outcomes is quite marked, 
which increases confidence that the key findings are robust. 

A.59 The robustness tests of other counterfactual analysis for this study focused on the 
productivity effects on businesses. Here, where the outcomes were essentially two 
measures with one being well-measured (employment), the focus on robustness checking 
could be on diagnostics for each model. To some extent, such as diagnostic approach 
was used in the broadband performance and coverage analysis.  

A.60 The third dimension was applying the standard tests for propensity score matching. This 
included an assessment of whether the treated and counterfactual groups were balanced 
across all indicators, whether the matching had found counterfactuals for all supported 
areas and whether the outcome variables for treated and counterfactual groups were on a 
similar trajectory prior to receiving support. In each case, the models passed all of these 
tests.   
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Appendix B -  Technical annex for firm-level analysis 

Outline of method 
B.1 The firm level analysis combines statistical matching with difference-in-difference 

techniques to look at the employment, turnover and productivity effects on businesses 
that received a voucher.   

B.2 Businesses that received an upgrade have been identified in data at the ONS Secure 
Research Service64 and linked to records in the ONS Business Structure Database 
(BSD).  The BSD is a rich data source providing data on a wide range of business 
characteristics which are measured consistently over time.  The BSD can therefore be 
used to match treated businesses to a control group of businesses with similar 
characteristics, but also to compare the change in employment and turnover of 
businesses in the treated and control group over time.  The analysis has also been linked 
to the Annual Survey of Hours and Earnings which provides insight about the salaries 
associated with jobs in the businesses. 

B.3 The counterfactual here are groups of businesses that did not receive a voucher but are 
similar in terms of measurable characteristics such as size and industry, as well as 
indicators of broadband infrastructure. These have been identified using propensity score 
matching (PSM). The robustness of the modelling has been enhanced through analysis of 
pre-intervention data on the performance of businesses.   This ensures that treated and 
control groups were on a similar trajectory prior to receiving the voucher (in terms of 
employment and turnover), which increases our confidence that the two groups are 
similar.   

Time periods assessed 
B.4 The most recent year available in the BSD relates to the financial year 2020/21.  It is 

based on a snapshot in time of the Inter-Departmental Business Register (IDBR) taken in 
around April 2021, with the reporting period for the firm generally being the most recent 
financial year.  There are therefore time lags in the data which mean it is not possible to 
assess the effects of vouchers connected after April 2021. Any vouchers connected in the 
2020/21 financial year will also have had limited time to translate into a measurable 
impact on business performance.  

B.5 This also means that the modelling results are based mainly on the effects of vouchers 
delivered through the GBVS scheme rather than the RGC scheme which were only used 
to connect premises from 2020 onwards.   

Datasets for firm level analysis 
B.6 The main dataset used for analysis is the BSD.  This captures all businesses registered 

for VAT and/ or PAYE income tax and so includes all significant businesses operating in 

 
64 This work contains statistical data from ONS which is Crown Copyright. The use of the ONS statistical data in this work does 

not imply the endorsement of the ONS in relation to the interpretation or analysis of the statistical data. This work uses 
research datasets which may not exactly reproduce National Statistics aggregates. 
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the UK. The annual updating means BSD provides a wide range of economic variables 
consistently across businesses and over time, particularly around business age, turnover, 
employment, sector and survival. 

B.7 To the BSD we link other public data available at firm level.  This includes whether a 
company received funding from Innovate UK, whether it holds a patent (both indicators of 
how innovative a firm is) and whether it is tracked by the commercial data company 
Beauhurst (an indicator that it is a high growth company).  These additional variables 
assist in selection modelling as it allows us to assess whether the businesses that 
received vouchers display innovative behaviour and to match with comparable 
businesses that display similar levels of innovative behaviour.  

B.8 The turnover and employment performance of firms in 2020/21 was heavily affected by 
the Covid-19 pandemic, with many businesses closed for long periods.  Equally, in some 
sectors, use of digital technologies would have risen in importance in order to mitigate the 
restrictions on business travel and working from home.  It was therefore necessary to 
control for this to ensure that firms in control groups were affected in a similar way to 
businesses in the treated group.  This was done by matching by sector (since effects 
varied primarily on a sectoral basis), however we also controlled for this by using data on 
whether businesses received furlough payments and using dummies for observations in 
the Covid year.        

B.9 Other data sources used in the modelling include Connected Nations (to measure 
average broadband speed in the output area) and BDUK’s cost model which estimates 
the cost of connecting premises at UPRN level.   

Identifying a counterfactual  
B.10 Propensity Score Matching has been used to identify control groups of unsupported 

businesses.  This can then form the basis for difference-in-difference analysis to 
understand whether the growth seen in businesses that received a voucher and the 
control group (the first difference) differs significantly between the two groups (the second 
difference). Any statistically significant difference is an estimate of the additional effects of 
the voucher on business performance.   

B.11 We have developed a total of 15 different counterfactual models to perform the analysis.  
Each model is made up of different combinations of: 

• Three sample pools of businesses.  Each pool represents a different population of 
businesses that meet certain criteria.  These are explained in more detail below.   

• Five different selection models.  Each model uses a different set of variables to 
match treated businesses with those in the sample pools.    

B.12 The fifteen combinations of different control variables and sample pools result in different 
specifications and results.  There are then ways to assess their quality and pick the most 
appropriate model (see below).  

B.13 In order to identify control groups, we have drawn from three different pools of 
businesses. These are: 
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1) All businesses in the ONS business register covering all employers and VAT 
payers 

2) Cancelled standard voucher applicants  

3) Businesses in output areas served by the same exchange as those businesses 
that have received a voucher. 

B.14 Restricting the pools to certain subsets of businesses has a number of advantages.  The 
cancelled voucher applicants are businesses who have a proven interest in the voucher 
scheme.  This is likely to correlate with hard-to-measure business characteristics such as 
the management or business interest in faster broadband.  Drawing from this pool 
therefore helps to mitigate one of the main risks in PSM, which is ‘selection bias’.   This 
occurs when there are important characteristics which influence whether a business 
receives support or not, which cannot be measured.  There are, however, reasons why 
these might not be a suitable comparison, for instance if the voucher was cancelled 
because it was determined the business did not need public funding for an improved 
connection.   

B.15 Restricting the sample to businesses from the same exchange area as businesses that 
have received a voucher means that the analysis can be focused on businesses in areas 
with similar infrastructure to treated businesses.  This therefore provides an indication of 
what happens to those businesses who do not use vouchers but may have the option of 
upgrading their broadband given the availability of fibre in the local area.  The risk here is 
that a large proportion of businesses in the local exchange area may have gained 
improved connections anyway via a project, in which case these businesses could also 
be viewed as treated.   

Selection models 

B.16 The variables included in the selection model is quite rich, in that ONS BSD when linked 
to other firm level and other data can characterise businesses in economically meaningful 
ways. As well as size, age and location, there are proxies for innovativeness both at 
categorical level (e.g. using the industry code to link to a dummy around knowledge 
intensity) or at firm level (e.g. businesses that have a patent or receive Innovate UK 
funding). Other categorical data linked to location can identify rurality and measures of 
broadband access such as average area download speed, estimated cost to build etc. A 
full list of variables included in the models is provided below.  

Table B.1 Variables included in selection models 
Business characteristics Location/broadband characteristics 

• Turnover (and recent change) 
• Employment (and recent change) 
• Number of live local units 
• Age of company 
• Innovation variables (status as a 

scale up, high technology, patent 

• Urban/rural 
• Average download speed 
• Estimated cost to build for UPRN 

(‘commerciality’) 
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owner and/or previous IUK project 
beneficiary) 

• Industry (high tech knowledge 
intensive services, ICT, level of 
competition in industry) 

• Whether company was recipient of 
furlough 

 

B.17 Five different models have been used, with each using a different set of variables which 
are then used to match businesses from each sample pool.  Each model then results in a 
different control group of businesses.  The different selection models are: 

• Preferred Control Group 1: selection modelled on categories for turnover and 
employment, the number of premises, and age of the company. Innovation related 
characteristics used are binary variables for Beauhurst tracking, status as a scale 
up, high technology, patent ownership and being past IUK project beneficiaries. 
Binaries also for the business' industry highly knowledge intensive services, 
information & communication, and a variable for level of competition in the 
industry. Average broadband speed at output area and the location being in the  
South East (including London) or not was additionally used, and an indicator of 
being a recipient of furlough or not. 

• Alternative Control 2 and 3: uses the same variables as the preferred control 
group but introduces a variable for manufacturing and low pay. Additionally, it 
introduces the past turnover growth at industry level and business' employment 
growth. 

• Alternative Control 4 and 5: uses the same variables as the alternative controls 2 
and 3 but replaces the 1-year lagged level of turnover growth of the industry with 
the companies' previous year of turnover growth. 

Profiling the businesses that received vouchers 

B.18 Selection modelling requires data for at least the year before the voucher was connected. 
A sample of 15,436 businesses meet this requirement. Table B.2 compares the 
characteristics of these businesses  with the wider business population, the control group 
based of cancelled voucher applicants and a median of the results from the matched 
fifteen models.  

B.19 Businesses that received vouchers employ 22 people on average. This is more than the 
wider population. However, as vouchers targeted small and medium sized businesses, 
the wider population is trimmed of the largest businesses, reducing average employment. 
Voucher beneficiaries also had a higher level of turnover compared to the wider BSD 
(£3.1mil compared to £1.8m) and were more productive (£189k per employee compared 
to £147k per employee in the wider population). The average age of voucher 
beneficiaries was also higher than the wider BSD (14.8 versus 10.9 years of activity). This 
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may be a consequence of the suppliers targeting businesses that are more mature, or at 
least at a stage where they can expect to see the benefits over time of the connection. 

B.20 Companies that received vouchers were significantly more high-tech (19% compared to 
13% in the wider BSD), more likely to be in the manufacturing sector (9% compared to 
4% in the wider BSD) and less likely to be in low paying sectors (21% compared to 28% 
in the wider BSD). The companies that received vouchers were also more likely to be in 
knowledge intensive service sectors. 

B.21 In terms of innovation proxies, voucher beneficiaries were more likely to be patent holders 
(3% compared to 1% in the wider BSD) and recipients of IUK funding (2% compared to 
0%).  Additionally, more voucher beneficiaries received support through furlough than the 
wider BSD (51% compared to 19%).  

B.22 The table also shows that, after matching, the control groups are much closer in terms of 
these characteristics than the wider BSD.  

Table B.2 Summary comparison of voucher beneficiaries and control groups 
Variable BDUK 

Vouchers 
Mean 
(n=15,436) 

Wider BSD 
Mean 
(n=3.5m) 

Mod I 
Cancelled 
after 
Matching 
(n=15,436) 

Median 
Model 
(n=15,436) 

Business Size 
Employment 22 10 26 25 
Real turnover (£’000) 3,095 1,768 4190 3564 
Real productivity (£’000) 189 147 230 224 
Industry Classification 
Low pay 21% 28% 24% 21% 
High-tech 19% 13% 19% 18% 
Manufacturing 9% 4% 9% 10% 
High-tech manufacturing 1% 0% 1% 1% 
High-med tech manuf’ing 2% 2% 2% 2% 
Market-KI services 22% 19% 18% 21% 
High-tech KI services 11% 8% 10% 10% 
Innovation Proxies 
IUK project before 2% 0% 2% 2% 
Patent holder 3% 1% 3% 3% 
Coronavirus impact 
Receiving Furlough 51% 19% 51% 53% 
Business demographics 
Local units 1.8 1.4 1.8 1.8 
Years of activity 14.8 10.9 15.6 15.9 
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Note: Summary statistics calculated for the base year using BSD data and other public 
datasets. Wider BSD statistics calculated for the financial year 2019/20. Real turnover 
calculated using sector specific deflators and expressed in thousands of pounds using 
2021 as base year. Knowledge intensive (KI) sectors as identified by Eurostat using 
indicators of skills mix. Coronavirus Job Retention Scheme data from HMRC indicates if 
a company received support for employment on furlough. Real productivity is a function 
of real turnover per employee. 

B.23 Table B.2 compares businesses that received a voucher with the wider BSD and control 
groups across a wider range of variables.   Again, this shows that the treated and control 
groups are much more aligned after matching.    
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Figure 8.1 Characteristics of voucher beneficiaries and comparators  

 

Source Belmana 

Robustness checks 
B.24 There are a range of checks undertaken to test the robustness of PSM. A first is whether 

the matching provides a counterfactual that looks similar to the supported businesses. 
The summary statistics and balance tests, indicate that the matching generally aligns the 
counterfactual to the supported in a range of characteristics. These are presented above.   
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B.25 A second set of tests looks at whether the range of supported businesses is matched, as 
it is sometimes found that a matching model finds some businesses cannot be matched 
to a comparator. This is usually considered by looking at the propensity scores and - if 
there is a problem - then there would be unmatched outliers. This is not the case with the 
modelling for vouchers. 

B.26 A crucial check is the extent to which the pre-support trends in outcome variables match. 
If the selection model is not working adequately, this is often revealed by seeing that 
supported businesses were on a different employment or turnover growth trajectory prior 
to support to the counterfactual. If this is found to be the case, a solution is to include past 
employment or turnover growth in the selection modelling, so that the matching is forced 
to select businesses on a similar past growth trends. However, it is considered less than 
ideal to include the outcome variables - such as employment growth - in the selection 
model as it can bias the analysis of post support growth. 

B.27 The supported businesses were on a positive pre-support growth trajectory. This was 
also observed in businesses that were selected using PSM, but drawing from the pool of 
cancelled voucher applicants or businesses from the same exchange area.  As is often 
the case in PSM, restricting the pool of businesses from which selection takes place can 
ameliorate matching issues where there may be unobserved characteristics that are 
difficult to control for (e.g. how growth orientated the owners of the firm are). The 
selection model is then applied to businesses that already are similar to supported 
businesses in some ways (bar not receiving the support), which often explains why they 
are on similar growth trajectories. In a statistical sense, this means any unobserved 
characteristics of the supported businesses that are correlated with being more growth 
focussed, are more likely to be shared by businesses from the treated and control groups. 

B.28 On this basis, the preferred model used the cancelled voucher applicants, matched 
without using the past growth in outcome variables. 
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Appendix C -  Area level analysis of business impacts 

C.1 This strand of the analysis focuses on business outcomes but at an area level, aggregating 
the performance of all businesses in output areas where a business receives a voucher. 
The approach is similar to other econometric analyses in the study. It combines statistical 
matching with difference-in-difference analysis to assess the impacts of the voucher 
support on wider economic outcomes in the supported areas.  

C.2 The main underlying dataset for the analysis is the Business Structure Database (BSD) at 
local unit (LU) level which is an administrative dataset which records the annual 
employment of each local unit of an enterprise. A local unit may be a plant, shop, office or 
other place of work, and provides the location of jobs within multi-establishment 
businesses. The data is available for statistical use at the ONS Secure Research Service.  

C.3 Using the BSD, a panel dataset is created with annual employment and real turnover 
estimates for each of the 171,372 OAs analysed. Additionally, the BSD allows tracking of 
the new businesses created in an OA as well as business relocations.  

C.4 This OA-level panel dataset is linked with information about vouchers by determining the 
locations of the treated businesses from the firm-level analysis. This dataset identifies 
8,512 treated OAs, which contained at least one of the businesses including in the firm 
level analysis. The year of support was defined as the year where the first business was 
connected using a voucher.  

C.5 For each of the treated OAs a comparison OA was identified using propensity score 
matching (PSM). PSM estimates the likelihood of receiving a voucher using a selection 
model and then matches each treated OA with the comparison OA with the closest 
likelihood of being treated i.e. the propensity score. The main limitation of this methodology 
is the dependence on the specification of the selection model. Therefore various 
specifications are taken into consideration and the preferred model is selected based on 
the quality of the matching, whether areas were on similar trajectories prior to receiving 
support and balance tests. 

Datasets for business effects at area level analysis 
C.6 We use the ONS Business Structures Database (BSD) at local unit level. A distinction 

between local unit and enterprise is made when analysing the BSD. The local unit is an 
enterprise or part thereof (e.g. a workshop, factory, warehouse, office, mine or depot) 
situated in a geographically identified place. Depending on the size and type of activity, an 
enterprise can therefore span a single or several local units.  

C.7 The BSD at enterprise level provides a snapshot of employment and turnover each year 
and can be linked over time to provide a panel. In order to get a detailed geographical 
breakdown of the economic activity of a business the analysis is carried out at local unit 
level. The BSD at local unit level reports only employment and location of a local unit over 
time, thus it can be used to track employment and location decisions of individual business 
establishments. However, annual turnover is only reported at enterprise level which does 
not allow for an accurate representation of economic activity in OAs where there are local 
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units. To overcome this, local unit level turnover is imputed based on turnover per head 
ratios for the relevant enterprise. However this gives rise to measurement issues; for 
example, this approach is known to bias turnover estimates for the headquarters of a 
business versus an operational unit.  

C.8 The annual BSD snapshots are linked over time to provide a panel. The most recent year 
available in the BSD covers the financial year 2020/21. This dataset allows analysis to track 
businesses’ performance over the last four years. Additionally, the panel includes relocated 
firms and new businesses in a given area by providing the output area of each local unit for 
each year. The dataset used for the analysis contains information on total employment, 
turnover, the number of new local units and their employment, and the number of newly 
relocated businesses and their employment. This information is available for all 171,372 
OAs in the United Kingdom. 

C.9 Using the BSD the local units can be tracked over time, particularly the growth in the 
number of jobs and businesses and how this changes in the years after support. 
Furthermore, as local units have identifiers, this allows relocations into an OA to be 
distinguished from new business units, both in terms of any new employment that was 
created by spatially stable firms and the employment that was brought into the OA as a 
result of a relocation. 

C.10 Additional variables were linked to the OA-level panel dataset to provide a better 
characterisation of supported and unsupported areas. The additional variables included 
information from the FScore Model which is used as a proxy of the average estimated cost 
to build (‘commerciality’), information from the Connected Nations dataset such as average 
download speed, the number of connections and gigabit availability, as well as 
demographic information such as population density, and income deprivation deciles. 

C.11 8,512 treated OAs which received BDUK business vouchers could be identified. The areas 
which benefitted from vouchers were identified by linking the list of businesses which 
claimed a voucher to the BSD using their Company House Registration Numbers (CRNs). 
This allowed us to identify the location of the business supported in the BSD. Additionally, 
using the business vouchers which were cancelled an additional 2,299 comparison OAs 
were identified, these are referred to as “cancelled OAs”. This latter group of OAs provides 
a useful comparison as they expressed “intention to be treated” which can be used as a 
proxy for having specific unobservable characteristics which are linked to applying for a 
voucher. Explicitly controlling for these characteristics would not be feasible as these are 
not observed in the data. However, the validity of this comparison group is dependent on 
the reason for rejection being independent from the outcome variable.  

C.12 The outcome variables were tracked for treated areas as well as for comparison areas. The 
counterfactual was identified using propensity score matching, where various selection 
models were considered. The variables used for the matching models were the log of 
employment, the log of the number of local units, number of new local units, number of 
relocated local units, the log of employment from relocations measured in the base year as 
well as past growth. In addition, to eliminate unobserved differences due to spatial 
characteristics the comparable areas are also restricted to within a certain geography from 
the treated area (eg. matching within region/local authority district). The various models 
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considered different groups of these variables. From the estimated models a preferred and 
alternative model where chosen based on the quality of the matching - whether it managed 
to balance variables both those included and excluded in the model - as well as whether 
the comparison groups experienced similar past trends.  

C.13 The 8,512 supported OAs are tracked from the financial year before receiving the BDUK 
voucher, the base year. In order to find a unique treatment effect for vouchers which have 
been delivered across several years the data is “stacked”, in that the data for a supported 
area is centred on the base year of the support. This can vary across the OAs, but the 
centring then compiles employment data in relation to the base year (rather than the actual 
year). 

Selection models  
C.14 The variables included in the selection model is quite rich. As well as size, age and location, 

there are proxies for innovativeness both at categorical level (e.g. using the industry code 
to link to a dummy around knowledge intensity) or at firm level (e.g. businesses that have 
a patent or receive Innovate UK funding). Other categorical data linked to location can be 
used to measure the degree of rurality and measures of broadband access such as 
average area download speed, estimated cost to build etc. A full list of variables considered 
in the models is provided below.  

Table C1: Variables included in selection models 
OA characteristics Broadband characteristics 

• Log employment (and recent 
change) 

• Log turnover (and recent change) 
• Number of live local units 
• Number of new local units 
• Number of relocated local units 
• Employment from new local units 
• Employment from relocated local 

units 

• Median download speed 
• Average estimated cost to build for 

UPRN (‘commerciality’) 

 

C.15 As well as using alternative selection models in terms of different mixes of variables used 
in the modelling, modelling is replicated for different pools of businesses: 

● all OAs 
● with cancelled standard voucher recipients 
● within the same region 
● within the same county 
● within the same MSOA 
● within the same Workplace Zone  

C.16 The approach is to then both to establish best estimates and then test robustness using 
the range of alternative models. Where the various models stabilise, converging on a set 
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of similar results, this provides a high level of confidence that estimation of additional 
impacts is strong.  

C.17 Often, different models can provide differing results. Then the approach is to use 
robustness tests. The main test in selecting the most robust models is to focus on ones 
that provide the best match in terms of the distribution of the control variables in the treated 
and comparison group. This is checked using balance tests. Additionally, having similar 
pre-support trends between supported and counterfactual areas is crucial for the validity of 
the analysis. The strength of this test is that it suggests selection modelling has identified 
areas that were on similar growth trends before support.  

C.18 The 2020-21 BSD year will be affected by the impacts of Covid on economic activity, 
however the impact of the pandemic should affect the treated and comparison group on 
average by the same amount, thus this should not affect the difference-in-difference 
estimates. 

C.19 Table C2 shows the variables included in each model. The model specifications were 
selected by first assessing which key variables were strongly predictive of receiving a 
voucher, then by assessing various combination of parsimonious model specifications 
which allowed to nest more complex specifications of the model. The models considered 
tend to be parsimonious as matching models which explicitly match on few variables but 
obtain a good match on other variables which are not included in the model are preferred 
to models which include many variables in the selection models but that provide a poor 
match quality. 

Table C2. Variables included in probit model for different specifications 
Variables Model 1  Model 2  Model 3 Model 4 Model 5 

Log employment  X X X X X 

Log real turnover  X X X X X 
Log number of 
local units  X X X X X 

Number of new 
local units   X X   X 

Number of 
relocated local 
units 

X X   X 

Log population 
density   X    

Median download 
speed (Mbps) X X X X X 

F20 model output X X X X X 
Previous 
employment 
growth 

  X  X 

Previous real 
turnover growth   X   
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Previous number 
of local units 
growth 

    X 

Model selection and robustness checks 
C.20 The different specifications of the selection models were compared based on the quality of 

the matching they produced. This can be judged by whether the comparison group 
resembles the treated group in terms of observable characteristics and previous growth 
trends. In order to provide more robust estimates for the estimated effects, as well as the 
preferred matching model an alternative model is also selected in order to show the 
dependence of the results on the specification of the model. 

C.21 This section describes the model selection for the matching pool where all untreated OAs 
were included. This matching pool proved to be more consistent than restricting the match 
to either nearby areas or the cancelled OAs as it allows a bigger sample to find similar 
areas.   

C.22 The summary statistics for the treated and comparison groups can show whether there are 
differences in the distribution of the matching variables in the treated and comparison 
groups.  Table C3 shows the average of several variables for both the treated group and 
the comparison groups selected by each model specifications. 

Table C3. Summary statistics for treated and comparison groups for different model 
specifications 

Variables Treated Model 1 
(Preferred) 

Model 2 
(Alternative) Model 3 Model 4 Model 5 

Log employment  5.78 5.44 5.83 5.43 5.45 5.46 
Log real 
turnover  10.31 9.92 10.37 9.90 9.93 9.93 

Log number of 
local units  3.84 3.59 3.88 3.59 3.61 3.60 

Number of new 
local units   9.36 4.78 7.05 5.73 5.47 5.01 

Number of 
relocated local 
units 

6.97 3.44 5.26 4.20 3.85 3.00 

Log population 
density  7.11 6.98 6.99 6.99 6.97 6.96 

Median 
download speed 
(Mbps) 

33.79 33.46 33.53 33.32 33.54 33.41 

F20 model 
output 0.55 0.56 0.55 0.56 0.56 0.56 

Previous 
employment 
growth 

3.2% 3.1% 7.5% 3.5% 2.8% 2.8% 
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Previous real 
turnover growth 5.4% 7.2% 10.8% 6.5% 6.6% 6.3% 

Previous 
number of local 
units growth 

3.1% 3.1% 6.3% 2.8% 3.1% 2.2% 

 

C.23 The table shows that PSM helps us to identify areas which are on average similar to the 
treated OAs along several dimensions. However, different model specifications perform 
better for different variables. This may be because certain variables are not included in the 
selection modelling, thus are not explicitly matched for, alternatively different models give 
different relative importance to the variables which should be closely matched as can be 
seen from the probit model coefficients. In this case, Model 1 is selected as the preferred 
model as it provides a good match alongside almost all variables considered apart from the 
number of new and relocated local units. Model 2 is chosen as an alternative specification 
as it also closely resembles the treated group on most variables, however this close match 
is at the expense of the previous trend in employment and turnover growth which appears 
to be higher in the control group relative to the treated. 

C.24 Table C4 offers a way to check for the robustness of the results for different model 
specifications as it shows the DID estimate for each of the comparison groups taken into 
consideration. The estimates are consistent across most models, and the preferred model 
often lies as a central estimate compared to the various specification. This suggests that 
the DID presented offer a robust estimate of the average impact of the vouchers to different 
model specifications. 

Table C.4 Difference-in-difference estimates for different model specifications 
Period Model 1 

(Preferred) 
Model 2 

(Alternative) 
Model 3 Model 4 Model 5 

Employment in supported areas 
Year of support 0.56%* 0.73% 1.10% 0.50%** 0.44%** 
2 years after 0.74%* 1.08% 1.35% 0.75%** 1.13% 
3 years after 1.77%** 2.25% 3.75%* 1.31%* 2.27% 
Real turnover in supported areas 
Year of support 1.92%*** 1.39%** 1.85%** 1.68%** 1.39%** 
2 years after 0.94% 1.20% 1.57%* 1.82%** 1.21% 
3 years after 1.36% 1.63% 3.22%* 3.01%* 1.65% 
Note: Significance levels are 1% (***), 5% (**) and 10% (*); Difference in Difference is treated 
minus control 
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Appendix D -  Residents Survey Questionnaire 

Email  

Good morning X  
  
I am writing from Winning Moves on behalf of Building Digital UK (BDUK), part of the 
Department for Digital, Culture, Media & Sport (DCMS). We are contacting residents who 
approved a voucher that helped reduce the cost of building and providing your 
broadband connection, either through the Gigabit Broadband Voucher Scheme 
(March 2018-May 2020) or the Rural Gigabit Connectivity Programme (March 2019-
March 2021).  
  
More information about the schemes can be found 
here https://gigabitvoucher.culture.gov.uk  
  
   
Tell us what you think  
  
You applied for voucher support in MONTH / YEAR. We realise that this may feel a long 
time ago, but your views are still important to us.   
 
As a beneficiary of the voucher support, we would really like to know what you think 
about the scheme, and how it has affected your use of the internet.   
  
The information you provide will help to inform the development of future services and 
support.   
    
How to take part   
  
To take part please click the following link: [insert link] 
It shouldn’t take more than 10-15 minutes to complete.  
  
Further information  
Winning Moves is conducting the research on behalf of BDUK. All the information you 
provide will be kept confidential and stored securely in accordance with GDPR. Further 
details of this can be found in Winning Moves Privacy Notice 
at www.winningmoves.com/privacy-notice  
     
If you have any queries, please contact us on bduk@winningmovesresearch.com.   
   
Thanks in advance for your time, and sharing your views.  
  
[Insert signature]  

https://gigabitvoucher.culture.gov.uk/
mailto:bduk@winningmovesresearch.com
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Telephone introduction 

Good morning / afternoon. My name is [X] and I’m calling you on behalf of Building 
Digital UK, from a company called Winning Moves. We understand that you upgraded 
your broadband in [insert month/ year] – and you approved a voucher subsidy to help 
with the cost of building and providing your broadband connection. We’d like to ask you a 
few questions to understand how your use of the internet has changes and whether 
you’ve benefitted from it. It would take about 10-15 minutes, depending on your answers. 
Would we be able to go through them now? 

Before we start, there are a few things I need to make you aware of: 

• The call might be recorded just for training purposes. 

• All responses will be anonymised.  

• Data may be published but it will not be possible to identify individual people or 
businesses from any published data. 

• Winning Moves will keep any information that you share with us confidential 
and store it securely in accordance with the General Data Protection 
Regulations (GDPR) 

• You have the right to stop the interview at any point. 

• We have a privacy notice which gives more detail of this. Would you like to note 
down the web link? www.winningmoves.com/privacy-notice  

Online Survey Introduction 

Thank you for accessing this brief survey. The survey explores your decision to upgrade 
your broadband connection, the voucher process, as well as any effects on your 
household.   

By continuing with the survey you are agreeing to your responses being shared with 
Building Digital UK (BDUK), part of the Department for Digital, Culture, Media & Sport 
(DCMS) in an attributable format. Data may be linked to other surveys or datasets for 
analytical purposes and data may be published, but it will not be possible to identify any 
person, business or address from any published data.  

For technical issues with the survey, please contact us by email on ___. If you need to 
change an answer to a question, use the previous button located at the bottom of each 
page, rather than your browser’s back button.  

Thank you for your time.  

About you 

1) What is your age?  

• Under 18 

• 18 to 24 

• 25 to 39 
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• 40 to 64 

• 65+ 

• Prefer not to say 

2) What is your current employment status? 

• Employed full time(+35 hours a week) 

• Employed part time (less than 35 hours a week) 

• Self-employed 

• Unemployed 

• Retired 

• Full time student 

• Inactive for another reason 

• Prefer not to say 

About your household 

3) How many people are in your household? [capture verbatim] 

4) We would like to understand the upgrade experience for different types of 
household. Please tell us which of the following best describes your household? 

• One person household 

• A couple with no children 

• A couple with at least one child 

• Lone parent with at least one child 

• Two or more unrelated adults 

• Multi-family household 

• Other – (please specify):  

5) Within your household, how many children are there in full-time education? 

• None 

• 1 

• 2 

• 3 

• 4 

• 5 or more – how many? 

6) What is your current annual household income? 
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• Less than £10,000 

• £10,001 to £20,000 

• £20,001 to £30,000 

• £30,001 to £40,000 

• £40,001 to £50,000 

• £50,001 to £60,000 

• £60,001 to £70,000 

• £70,001 to £80,000 

• £80,001 or more 

• Prefer not to say 

7) Which of the following best describes the tenure of your home? 

• Owned outright 

• Owned with a mortgage 

• Private rented 

• Social rented 

• Other 

• Prefer not to say 

8) Thinking about the adults in your household, do any of them currently work in the 
following occupations. Please select all that apply. 

• Managers, directors and senior officials 

• Professional occupations 

• Associate professional and technical occupations 

• Administrative and secretarial occupations 

• Skilled trades occupations 

• Caring, leisure and other service occupations 

• Sales and customer service occupations 

• Process, plant and machine operatives 

• Elementary occupations (including sales and services elementary occupations, 
agricultural, fishery and related labourers in mining, construction, manufacturing 
and transport) 

• Other (please specify) 
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9) Now thinking about going online when you are at home – this address – how often 
would you say you personally do this nowadays when connected to your home 
internet connection only? Please exclude internet access from 
mobiles/smartphones if you are accessing the internet via your mobile phone 
service provider. Access can be for any purpose ranging from checking your 
emails to online shopping or using social media.  

• More than once a day 

• Once a day 

• 2-3 times per week 

• About once a week 

• About once a fortnight 

• About once a month 

• About once every 2-3 months 

• About once every six months 

• Less often 

• Never 

• Don’t know 

 

Decision to apply for voucher/upgrade connection 

10) How did you first hear about the voucher scheme? 

• Through a broadband supplier 

• Through a local authority  

• Through my landlord 

• Through an online search  

• Other (please specify) 

 

11)  Did you actively seek the voucher or were you contacted by another organisation (e.g. a 
broadband supplier, local authority or landlord) and asked if you would like to take part in the 
voucher scheme? 

• I / we actively sought the voucher 

• We were contacted by another organisation 

• Other (please specify) 

12) What were the main reasons why you applied for or accepted and approved the voucher? 
(tick all that apply)? 
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• To access a reliable, uncontested line  

• To access faster download / browsing speeds 

• To access faster upload speeds 

• To access dedicated customer service and technical support 

• I was persuaded by the provider that contacted me 

• No specific motivation, but given the incentives the benefits appeared worthwhile  

• Other (please specify) 

13) What were your wider goals and motivations for seeking an upgraded internet connection? 
Tick all that apply 

• For personal/ household use e.g. accessing / streaming entertainment, keeping in 
touch with friends and family, accessing health and other public services 

• For education use 

• For working from home / running a business 

• Other (please specify) 

• No specific goals or motivations 

 

14) Why had you not upgraded your broadband connection previously? 

• It was too expensive 

• It wasn’t available where we are located 

• We wouldn’t have known what to do with it  

• We weren’t aware of the benefits at the time 

• We were happy with the connection we had at the time 

• Other (please specify) 

 

15) What would you have done about your broadband connection if the voucher had not been 
available? Please select the most appropriate statement from the list below 

• We would have bought the same connection anyway, at the same time 

• We would have bought the same connection, but at a later date 

• We would have bought a connection at the same time, but one with lower 
performance (eg, a lower speed/a consumer grade connection, contested line) 

• We would have bought a lower performance connection at a later date 

• We would have moved to new house to get the connection speeds we require 

• We would have considered a connection, but decided not to proceed 

• We would not even have considered an upgrade to our connection 
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The application process 

16) Who led the application process on your behalf? 

• I / we did 

• A broadband provider 

• My landlord 

• Other (please specify) 

 

17) Please rate each of the following: 

 Very 
satisf
ied 

Satis
fied 

Neither 
satisfied 
nor 
dissatisfi
ed 

Dissatis
fied 

Very 
dissatisf
ied 

Don’t 
know 

The ease or 
simplicity of 
the voucher 
process   

      

The length of 
the 
application 
process 

      

18) If you wish to make any comments about the application process please do so 
here. [capture verbatim] 

Your connection now 

19) How would you rate your satisfaction with your broadband service before the 
upgrade?  

 Very 
satisfi
ed 

Satisfi
ed 

Neither 
satisfied nor 
dissatisfied 

Dissatisfi
ed 

Very 
dissat
isfied 

Don’t 
know 

Reliability        
Download / 
browsing speeds 

      

Upload speeds       
Value for Money       

20) If you wish to make any comments about what broadband connection was like 
before the upgrade, please do so here: [Capture verbatim] 
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21) How would you rate your satisfaction with your broadband service after the 
upgrade?  

 Very 
satisfied 

Satisfie
d 

Neither 
satisfied 
nor 
dissatisfi
ed 

Dissa
tisfie
d 

Very 
dissatisfie
d 

Don
’t 
kno
w 

Reliability        
Download / 
browsing speeds 

      

Upload speeds       
Value for Money       

 

22) If you wish to make any comments about what broadband connection is like after 
the upgrade, please do so here: [[Capture verbatim] 

How you are using the internet 

23) Are you now doing any of the following for the first time, more often, more easily or 
more effectively? 

Personal / household uses 

 For the 
first time? 

More 
often? 

More 
easily? 

More 
effectively
? 

No – we 
are not 
currently 
doing this 

Streaming entertainment 
services (e.g. Netflix)  

     

Online gaming      
Using social media e.g. 
Facebook, Twitter, 
Instagram etc  

     

Keeping in touch with 
friends and family 
though video chat 
(Skype, Zoom, 
Facetime) 

     

Accessing health, NHS, 
local and government 
services online 

     

Online shopping      
Online banking      
Cloud storage and file 
sharing 
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For education use 

 For the 
first time? 

More 
often? 

More 
easily? 

More 
effectively
? 

No – we 
are not 
currently 
doing this 

For children’s education 
and schooling  

     

For an adult to study a 
professional qualification  

     

For other general adult 
learning e.g. online 
training, learning how to 
do something by 
watching online  

     

 

For professional / business use 

 For the 
first time? 

More 
often? 

More 
easily? 

More 
effectively
? 

No – we 
are not 
currently 
doing this 

Search for a new job      
Starting a new business      
Running an existing 
business from home 

     

Work (as an employee) 
from home e.g. check / 
send emails, video calls, 
downloading and 
uploading files, 
operating a web site or 
blog, running software 

     

 

24) Please tell us If there are any other services from those listed above, that you 
have used for the first time, more often, more easily or more effectively? (Capture 
verbatim) 

 

25) [If answered yes (i.e. ., ‘for the first time’, ‘more often’, ‘more easily’, ‘more 
effectively’)] to  Q23] And of those that you have used for the first time, more often, 
more easily or more effectively, how important was your upgraded connection in 
being able to do it? 

Personal / household uses 
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 Very 
important 

Important Neither 
important 
of 
unimporta
nt 

Unimporta
nt 

Very 
unimportant 

Streaming entertainment 
services (e.g. Netflix)  

     

Online gaming      
Using social media e.g. 
Facebook, Twitter, 
Instagram etc  

     

Keeping in touch with 
friends and family 
though video chat 
(Skype, Zoom, 
Facetime) 

     

Accessing health, NHS, 
local and government 
services online 

     

Online shopping      
Online banking      
Cloud storage and file 
sharing 

     

 

For education use 

 Very 
important 

Important Neither 
important 
of 
unimporta
nt 

Unimporta
nt 

Very 
unimportant 

For children’s education 
and schooling  

     

For an adult to study a 
professional qualification  

     

For other general adult 
learning e.g. online 
training, learning how to 
do something by 
watching online  

     

 

For professional / business use 

 Very 
important 

Important Neither 
important 

Unimporta
nt 

Very 
unimportant 
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of 
unimporta
nt 

Search for a new job      
Starting a new business      
Running an existing 
business from home 

     

Work (as an employee) 
from home e.g. check / 
send emails, video calls, 
downloading and 
uploading files, 
operating a web site or 
blog, running software 

     

 

26) Did you receive any help, training or support to use or make the most of your 
enhanced connectivity?  

a. Yes 

b. No  

27) (If 26a) Who provided the support? 

• Friend or relative 

• Internet Service Provider 

• Consultant 

• Training provider 

• Other (please specify) 

Impact of the broadband connection on your household 

We would like to understand how broadband upgrades affect people’s use of the internet and 
whether and how it has made a difference.  

28) Have you had a change in life satisfaction as a result of your upgraded broadband 
connection? 

a. Yes, the upgraded connection has increased my life satisfaction 

b. No, the upgraded connection has not affected my life satisfaction 

c. Yes, the upgraded connection has decreased my life satisfaction. 

 

29)  (If 28a or c) On a scale of 1-10 where 1 is not at all and 10 is completely, how satisfied 
were you with your life before your broadband upgrade?  
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30) (If 28a or c) On a scale of 1-10 where 1 is not at all and 10 is completely, how satisfied 
are you with your life now, after your broadband upgrade?  

 

31) We would like to understand whether upgraded broadband connections have affected 
how lonely residents feel. Has the upgraded broadband connection affected how lonely 
you feel? 

a. Yes 

b. No 

32) (If 31a) Before the upgrade to your connection, how often did you feel lonely? 

• Often/always 

• Some of the time  

• Occasionally  

• Hardly ever 

• Never 

• Prefer not to say 

• Don’t know 

33) (If 31a) And now, after the upgrade to your connection, how often do you feel lonely? 

• Often/always  

• Some of the time  

• Occasionally  

• Hardly ever 

• Never 

• Prefer not to say 

• Don’t know 

 

 

34) (this will only bring up the options that the respondent selected in Q21) Please tell us, 
have any of the following internet uses had a positive impact on your life satisfaction?  

 Yes being 
able to do 
this has 
had a 
positive 
impact on 

Being able 
to do this 
has not 
had a 
positive 
impact on 

No we 
have not 
done this 
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my quality 
of life 

my quality 
of life  

Streaming entertainment 
services (e.g. Netflix)  

   

Online gaming    
Using social media e.g. 
Facebook, Twitter, 
Instagram etc  

   

Keeping in touch with 
friends and family 
though video chat 
(Skype, Zoom, 
Facetime) 

   

Accessing health, NHS, 
local and government 
services online 

   

Online shopping    
Online banking    
Cloud storage and file 
sharing 

   

 

For education use 

 Yes being 
able to do 
this has 
had a 
positive 
impact on 
my quality 
of life 

Being able 
to do this 
has not 
had a 
positive 
impact on 
my quality 
of life  

Yes being 
able to do 
this has 
had a 
positive 
impact on 
my quality 
of life 

For children’s education 
and schooling  

   

For an adult to study a 
professional qualification  

   

For other general adult 
learning e.g. online 
training, learning how to 
do something by 
watching online  

   

 

For professional / business use 

 Yes being 
able to do 

Being able 
to do this 

Yes being 
able to do 
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this has 
had a 
positive 
impact on 
my quality 
of life 

has not 
had a 
positive 
impact on 
my quality 
of life  

this has 
had a 
positive 
impact on 
my quality 
of life 

Search for a new job    
Starting a new business    
Running an existing 
business from home 

   

Work (as an employee) 
from home e.g. check / 
send emails, video calls, 
downloading and 
uploading files, 
operating a web site or 
blog, running software 

   

 

35) Have you/ your household seen any of the following benefits as a result of your 
improved connection? 

 Yes this 
has been 
a major 
benefit 

Yes this 
has been 
a minor 
benefit 

No, we have not 
benefitted from this 

Reduced frustration/stress from 
using the internet 

   

Started a business    
Found a new job or improved 
your career prospects 

   

Gained new skills and 
qualifications through online 
learning 

   

Achieved greater flexibility or 
better work life balance (e.g. 
through working from home) 

   

Saved time by doing more things 
online 

   

 

36) If there are any other benefits from your upgraded connection for your quality of life 
please describe them here. [capture verbatim]  

37) As a direct result of your upgraded connection, have you reduced the amount of travel 
that you do? 

a. Yes 
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b. No 

38) (If 37a) Based on a typical week, please provide a rough estimate of: 

a. How many fewer miles you travel each week compared to if you had not got the 
upgraded connection 

b. How much time you save each week from reduced travel (in hours) 

c. How much money you save in transport costs each week (£) 

39) (If 35a) What would have been your main mode of transport for undertaking these 
journeys? (if you use two modes of transport, please select the one that you use for the 
longer distance) 

• Car – petrol  

• Car -  diesel  

• Car -  electric 

• Train/metro 

• Bus 

• Tram 

• Cycling/walking 

40) (If Q35 Got a new job / improved career prospects) You said that you have found a 
new job or increased your salary as a result of your upgraded connection.  What has 
been the increase in your annual income compared to your previous job or 
employment status? (provide answer in £ before tax and including annual bonuses) 
[capture verbatim] 

41) (If Q35 started a business) You said that your upgraded connection has allowed you to 
start a business.  What has been the change in your annual income compared to 
before you started the business? (provide answer in £ before tax) [capture verbatim] 

42) (If Q35 Gained new skills or a qualification) Please provide details of the skills you 
have gained. If you have gained a qualification please confirm the specific qualification 
here.  [capture verbatim] 

43) Have you experienced any of the following disbenefits, related to your use of the 
upgraded connection?  If you answer yes to any of the following please state whether it 
was a major or minor disbenefit. 

 Yes, this 
has been 
a major 
disbenefit 
to me / my 
household 

Yes, this 
has been a 
minor 
disbenefit to 
me / my 
household 

No this has not been 
an issue for me / my 
household 

Reduced social contact or 
increased loneliness  
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Poorer mental health     
Less or lack of sleep     
Less or lack of exercise     
Other physical health problems     
Longer working hours     
Increased home energy usage 
and bills  

   

Internet security issues     
Poor or unreliable connection    
It is costing us more/it is too 
expensive 

   

44) If there are any other disbenefits from your upgraded connection for your quality of life 
please describe them here. [capture verbatim]  

Covid pandemic 

45) Would you say that your new/upgraded broadband connection contributed to your 
household’s ability to adapt during the pandemic? 

• Major positive effect 

• Minor positive effect 

• No discernible effect 

• Minor negative effect 

• Major negative effect 

• Not relevant (eg, only received the new broadband connection at a late stage) 

46) (If q45 ‘major positive effect’/ ‘minor positive effect’), what were the main ways in which 
the broadband connection helped you to adapt (tick all that apply): 

• Enabled members of the household to work from home  

• Avoiding the need to go in shops by doing more shopping online 

• Enabled members of the household to continue to attend school, college or 
university lessons remotely 

• Access health services or health information online 

• Allowed us to access entertainment services and other things to do during 
lockdowns  

• Other (please specify) 

 

47) (If 'q45 major negative effect'/ 'minor negative effect'.) Please provide brief details 
below [Capture verbatim] 

Close 
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Thank you for your time, your feedback is much appreciated 

48) There will be ongoing evaluation work relating to BDUK’s investment into broadband 
upgrades, and we would like the opportunity to be able to refer back to the responses 
you’ve given us so we can streamline any further questions we may wish to ask you, 
so please can I just check:  

• Would it be OK to contact you again if we have further questions for you? Yes / 
No 

• Are you happy for us to link the responses you’ve just given us to any further 
surveys you complete with us, to save you time? Yes / No 

 
49) Finally, would you like to take Winning Moves telephone number or the MRS 

freephone number, to check the work we are doing? 
• MRS - 0800 975 9596 

• Winning Moves – 0121 285 3800 

Redirect respondent to: https://www.gov.uk/guidance/building-digital-uk   

  

https://www.gov.uk/guidance/building-digital-uk
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Appendix E -  Base sizes for residents survey 

 

Category Description Number of 
responses 

Commerciality 
  
  

Commercial        1,327  
Non-commercial        3,337  
Unknown            264  

Scheme 
  

GBVS        1,125  
RGC        3,803  

Rural/urban 
location 
  

Rural        4,527  
Urban            401  

Age group 
  
  
  
  

18 to 24              18  
25 to 39            408  
40 to 64        2,572  
65+        1,866  
Prefer not to say              64  

Employment status 
  
  
  
  
  
  
  

Employed full time (+35 hours a week)        1,748  
Employed part time (less than 35 hours a 
week) 

           426  

Full time student              13  
Inactive for another reason              69  
Prefer not to say              90  
Retired        2,013  
Self-employed            523  
Unemployed              46  

Household type 
  
  
  
  
  
  
  

A couple with at least one child        1,635  
A couple with no children        2,265  
Lone parent with at least one child            164  
Multi-family household            259  
One person household            516  
Other                9  
Prefer not to say                8  
Two or more unrelated adults              72  

Households with 
school age children 
  

Household contains school age children        1,334  
Household does not contain school age 
children 

       3,594  

Household income 
  
  
  
  
  
  

Less than £10,000              90  
£10,001 to £20,000            294  
£20,001 to £30,000            433  
£30,001 to £40,000            464  
£40,001 to £50,000            433  
£50,001 to £60,000            375  
£60,001 to £70,000            251  
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£70,001 to £80,000            220  
£80,001 or more        1,001  
Don't know              80  
Prefer not to say        1,287  

Tenure 
  
  
  
  
  
  

Owned outright        2,693  
Owned with a mortgage        1,533  
Prefer not to say            215  
Private rented            372  
Shared ownership                9  
Social rented              90  
Tied Accomodation              16  

Whether household 
contains people 
working in different 
occupations 
  
  
  
  
  
  
  
  

Managers, directors and senior officials        1,249  
Professional occupations        1,635  
Associate professional and technical 
occup 

           332  

Administrative and secretarial occupations            386  
Skilled trade occupations            327  
Caring, leisure and other service occupati            391  
Sales and customer service occupations            294  
Process, plant and machone operatives              42  
Elementary occupations (e.g. sales and 
ser 

           183  
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DISCLAIMER AND LIMITATIONS OF USE 

This Report was prepared for Department for Culture Media and Sport ( the “Client”) by Hatch Associates 
(“Hatch”) based in in part upon information believed to be accurate and reliable from data supplied by 
or on behalf of Client, which Hatch has not verified as to accuracy and completeness. Hatch has not 
made an analysis, verified or rendered an independent judgement as to the validity of the information 
provided by or on behalf of the Client. While it is believed that the information contained in this Report 
is reliable under the conditions and subject to the limitations set forth herein, Hatch does not and 
cannot warrant nor guarantee the accuracy thereof or any outcomes or results of any kind. Hatch takes 
no responsibility and accepts no liability whatsoever for any losses, claims, expenses or damages arising 
in whole or in part from any review, use of or reliance on this Report by parties other than Client. 

This Report is intended to be read as a whole, and sections should not be read or relied upon out of 
context, and any person using or relying upon this Report agrees to be specifically bound by the terms 
of this Disclaimer and Limitations of Use. This Report contains the expression of the professional 
opinions of Hatch, based upon information available at the time of preparation. Unless specifically 
agreed otherwise in Hatch’s contract of engagement with the Client, Hatch retains intellectual property 
rights over the contents of this Report.  

The Report must be read in light of:  

• the limited readership and purposes for which it was intended;  
• its reliance upon information provided to Hatch by the Client and others which has not 

been verified by Hatch and over which it has no control;  
• the limitations and assumptions referred to throughout the Report;  
• the cost and other constraints imposed on the Report; and  
• other relevant issues which are not within the scope of the Report.  
• Subject to any contrary agreement between Hatch and the Client:  
• Hatch makes no warranty or representation to the Client or third parties (express or 
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	5) A business beneficiary survey to understand the benefits of upgraded connections for businesses, and the changes it has allowed them to implement.
	6) A resident beneficiary survey to explore how upgraded connections have affected various aspects of households’ quality of life.


	About this report
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	Methodology and data limitations
	2.4 Other than the change in units of geography, the methodology is still largely the same as the August 2022 report.  This is described in full in the technical annex, but is summarised below:
	 An OA is assumed to be ‘treated’ if it has at least one premise connected via a voucher.
	 A technique called Propensity Score Matching (PSM) is used to identify control areas.  The aim of PSM is to identify untreated areas that had a similar probability of receiving vouchers based on a range of characteristics. The most important charact...
	 We developed nine different models for comparing treatment and control areas.  These differed in terms of:
	 whether broadband performance in the year before treatment was included as a variable in the model.  Three different approaches were used; the first did not include pre-treatment broadband performance at all, the second included broadband performanc...
	 the sample of OAs from which control areas were drawn for matching.  Again, we used three pools of OAs.  One used all untreated OAs in England and Wales3F , the second included all OAs but excluded those with very high levels of employment4F , and t...
	 By combining these different modelling approaches and sample pools, we developed nine different models for comparing treatment and control areas. All of the models were tested and found to be robust.

	 Change in average download speeds and availability in treated and control areas was assessed using the Connected Nations dataset, which provides data down to postcode level.  This allows us to quantify the difference in change between treated and co...
	 If the difference in treated and control areas is statistically significant, we can be confident that the additional change in coverage or speed can be attributed to vouchers.  If a number of models find there are significant differences, this incre...
	 The report presents the range of estimates and the median result from the nine models.  All of the models have been tested and found to be robust6F , so the reporting of the median result does not mean that this model is considered to be the most ro...

	2.5 The Maryland Scientific Measurement Scale (SMS) can be used to assess the relative robustness of different methods of evaluation based on the extent to which the control group is robust and has dealt with issues of selection bias.  The method used...
	Inconsistencies in Connected Nations data
	2.6 Connected Nations data (published by Ofcom) has been used to analyse changes in availability and performance of local area broadband over time.  This is the most comprehensive dataset available for broadband infrastructure and performance in local...
	2.7 Connected Nations collects information from the following sources:
	 Availability: data on coverage of fixed broadband services is collected from a list of fixed network suppliers (61 in 2022 but fewer in earlier years).  Each operator provides information on the technology available for individual addresses, togethe...
	 Performance: data is collected from the same list of suppliers (and the retail providers that they provide services to) on the maximum measured speed on each active line. This is therefore based on the speeds that households or businesses actually a...

	2.8 According to BDUK’s monitoring data, 374 different suppliers have used vouchers but only 33 of these appear on Connected Nations’ list of suppliers in 2022.  This is because Ofcom only collects data from suppliers large enough to engage with a reg...
	2.9 This means Connected Nations understates both the number of premises which can access different speed thresholds and average download speeds in areas where the supplier does not provide data.  This can be observed by comparing the change in availa...
	2.10 It is important to note that this issue will affect control areas as well as treated areas, and there is no way of assessing which is more affected.  We do not have complete information on the areas served by suppliers who do not report to Connec...
	2.11 This means the treatment group in the counterfactual modelling cannot be restricted to only OAs that received a voucher via a supplier who reports to Connected Nations (for instance by focusing only on areas where Openreach have used vouchers).  ...
	2.12 Other limitations of Connected Nations relate to the consistency of the data over time. Although Ofcom aims to ensure that each report and dataset is as accurate as possible at a point in time, the nature of the way in which data is collected mak...
	2.13 There is evidence that inconsistencies are present in the Connected Nations data for a large number of the output areas where vouchers have been used.  Table 2.1 shows the percentage of OAs supported with a voucher in 2020 and 2021 that experienc...
	2.14 The results show that a substantial proportion of treated OAs experienced either no change or a decrease in the number of premises that can access UFBB and gigabit-capable broadband, according to Connected Nations.   For vouchers connected in 202...
	2.15 Given the fixed nature of broadband services, it is unlikely that local areas would experience a decrease in the number of premises that can access UFBB or gigabit-capable broadband. This suggests that inconsistencies in different versions of Con...
	2.16 This offers further evidence that Connected Nations only captures a proportion of the effects of vouchers, and that the data on coverage of UFBB and gigabit-capable broadband is subject to inconsistencies which are likely to distort the results o...
	2.17 In contrast, the proportion of treated OAs that experienced a decrease or no change in average download speeds is much lower. Over 95% of areas experienced an increase in the year after support in both 2020 and 2021.    In both years this was bro...
	2.18 The data on average download speeds is also likely to be subject to a degree of reporting error and inconsistencies between different versions of Connected Nations, but since this is based on the average of measured speed tests for all properties...
	2.19 For these reasons, we have greater confidence in the reliability and consistency of data on download speeds than coverage, and believe this should be the primary focus when measuring the additional effects of vouchers.  The chapter still presents...

	Virgin Media network upgrades
	2.20 Between September 2020 and January 2022, Virgin Media made a technological upgrade which meant all premises on its network (15.5 million premises) were able to access gigabit-capable broadband.   This made a substantial contribution to the large ...
	2.21 At a local level, this network-wide upgrade (unrelated to vouchers or any expansion in Virgin Media’s network) resulted in a substantial increase in the proportion of homes that were able to access gigabit-capable broadband, in some cases increas...
	2.22 To control for this, the evaluation has used the SamKnows database to identify all Virgin Media supplied exchanges. We have then identified all of the output areas served by these exchanges and removed these from the models (for both treated and ...

	Numbers of vouchers in treated areas
	2.23 Table 2.2 shows the number of OAs which received a voucher for the first time in 2019, 2020 and 2021 and the number of vouchers each area received.  It shows there was considerable variation in the level of voucher support in treated OAs, and tha...
	2.24 This means the level of subsidy provided to broadband suppliers was much higher in some treated OAs than others, and we might therefore expect impacts on local area broadband performance and availability to be greater in those areas that received...
	2.25 The treatment/control group approach described above is unable to measure the effect of increasing the level of voucher support because it uses a binary treatment variable; OAs are either treated (if they have received at least one voucher) or un...


	Effects of vouchers on local area broadband performance
	Headline results
	2.26 Table 2.3 shows the gross change in average download speed in areas treated with vouchers in the year after support, and how much of this is due to the additional effects of vouchers. That is, the change which is over and above the change experie...
	2.27 All nine models found that the change in average download speeds was significantly higher in treated areas than control areas in each year of support (based on a 1% significance level).  However the additional speed change was greatest (by a larg...
	2.28 This suggests the additional effects of vouchers on broadband speeds were between seven and eight times higher for areas supported in 2021 than those supported in earlier years.  This is much higher than the difference in the number of vouchers p...
	2.29 It should be noted, however, that the proportion of the gross speed change which is due to vouchers (shown in the ‘median additionality estimate’ column) was only between 2.6 and 2.7 times higher in areas supported in 2021 than areas supported in...
	2.30 It is also worth noting that these results are much higher than if the analysis is undertaken for LSOAs (which was the approach in the 2022 report).  These also show statistically significant additional effects, but the additional change is lower...
	2.31 We have also conducted analysis of the change in average download speeds over two years from the point of support.  This is only possible for vouchers connected in 2019 and 2020 because output area level data on broadband performance is not yet a...
	2.32 Table 2.4 shows that all nine models find that areas with vouchers continue to maintain a statistically significant effect on average download speeds, and this applies in both years of support (2019 and 2020).  The scale of the additional effect ...

	Numbers of vouchers and effects on average download speeds in local areas
	2.33 Figure 2.3 shows there is a clear relationship between the number of vouchers that an area has received and the gross change in average download speeds in local areas in the year after support.   This is true for each year of support.  It also sh...
	2.34 Figure 2.4 shows the gross change in average download speeds for areas treated in 2021 but this time using consistent intervals for the number of vouchers used in areas7F .  It shows there is a broadly linear relationship between the intensity of...
	2.35 This means there is no evidence to suggest there is an optimum number of vouchers in an area (a point at which the marginal effects of additional vouchers start to diminish).  This may occur above 45 vouchers per OA, but the sample sizes become t...

	Differences by scheme and voucher type
	Scheme
	2.36 Table 2.5 shows the additional effects of vouchers on average download speeds, but distinguishes between areas that received vouchers through the RGC and GBVS schemes.  This table focuses specifically on vouchers connected in 20208F  and measures...
	2.37 This shows that vouchers had a far greater additional effect on average download speeds in RGC areas.  All of the models tested found that the change in average download speeds was higher in areas that received vouchers through the RGC scheme tha...
	2.38 In contrast, the change in average download speeds in areas that received vouchers through the GBVS scheme was not significantly different than control areas in all but one of the models (ranging from -1.15 to 1.3 Mbps).  This means the change in...
	2.39 Table 2.6 repeats the analysis for vouchers connected in 2021.  Again, RGC areas experienced a much greater additional effect on average download speeds than GBVS areas.  This increase in speeds was between 30.21 and 36.81 Mbps higher than contro...
	2.40 The greater magnitude of effects in RGC areas could be explained by the fact these areas have received a higher level of support.  This can be assessed by comparing the net additional  speed change per voucher per 100 premises in RGC and GBVS are...
	2.41 Table 2.7 shows how this has been calculated for the two schemes in areas where vouchers were connected in 2020 and 2021.  It shows that the net additional change per voucher per 100 premises in 2020 was 0.13 Mbps for GBVS areas and 1.99 Mbps in ...

	Voucher type
	2.42 Analysis of impacts by voucher type shows that areas receiving project vouchers experienced a much larger additional increase in average download speeds than areas that received standard vouchers in each of the treatment years.  In one of the tre...
	2.43 Table 2.9 calculates the additional change per voucher per 100 premises for project and standard vouchers.  This shows that, on average, standard vouchers delivered a greater speed change per 100 premises than project vouchers in 2019 (3.3 vs 1.1...
	2.44 It should be noted that project vouchers connected in 2019 were delivered mostly through the GBVS scheme, which had fewer restrictions on eligibility and were therefore used in more commercial areas.  This could explain why we get different resul...


	Spatial effects
	2.45 As well as benefiting the OA in which they are issued, vouchers may also have positive spill-over effects on average download speeds in neighbouring areas.  This is because:
	 project areas may be split across multiple output areas, with the premises connected via a voucher being located in a different OA to those which did not receive a voucher
	 vouchers enable broadband suppliers to extend the fibre network, which in turn reduces the cost of connecting nearby areas.

	2.46 This was investigated by comparing average download speeds in treated areas with untreated OAs which are in close proximity.  The analysis is shown in Table 2.10.  For areas receiving vouchers in 2019, all areas within 5km of treated OAs experien...
	2.47 This offers some possible evidence of spill-over effects for areas in close proximity to those which received vouchers.  However, it is also possible that this was not an effect of vouchers, but a reflection of the fact that some suppliers used v...
	2.48 It is very difficult to assess which of these factors explains the results of the spatial analysis with the data available. Further research would be needed to investigate whether this was due to spillover effects or the results of the expansion ...


	Effects of vouchers on availability
	2.49 The analysis of availability measures the effects of vouchers on the proportion of premises able to access superfast broadband (SFBB; min speed of 30 Mbps), ultrafast broadband (UFBB; min speed of 100 Mbps) and gigabit capable broadband (1 Gb or ...
	Superfast Broadband
	2.50 OAs that received vouchers experienced a significantly larger increase in the number of premises that can access SFBB than control areas, indicating that vouchers have had an additional effect.  This ranged from a median of 4.1 premises where the...
	2.51 These results are skewed by inconsistencies in Connected Nations data which shows around a third of treated OAs experienced either a fall or no change in the number of premises  that can access SFBB.  Therefore the gross change is likely to be si...

	Ultrafast Broadband
	2.52 Table 2.12 shows the gross change in availability of UFBB in treated areas and how much of this is due to the additional effects of vouchers.  The table shows mixed results.  The only year in which we identify a statistically significant positive...
	2.53 For 2019, only one model finds a statistically significant effect and, in 2021, six models find a significant effect.  In both cases, the models show a negative effect meaning the increase in availability of UFBB was lower in treated areas than c...
	2.54 As noted above, we do not believe that these results are an accurate reflection of the effects of vouchers.  This is due to inconsistencies in Connected Nations data which result in an underestimate of gross change in treated areas (see paragraph...
	2.55 To illustrate this, Table 2.12 shows the gross change in availability of UFBB for areas supported in 2021 was 7.1 percentage points.  Figure 2.5 below shows that this average gross change figure is skewed by the large number of treated OAs where ...
	2.56 The control areas also include output areas where Connected Nations shows either a fall or no change in availability of UFBB. Where there is no change we have no way of determining whether this is accurate or due to inconsistencies in the data.  ...
	Numbers of vouchers and effects on availability of ultrafast broadband
	2.57 Figure 2.6 shows some evidence of a relationship between the number of vouchers an area has received and the gross change in availability of UFBB.  However this is only evident for areas that received support in 2020, and even in these areas the ...

	Differences by scheme and voucher type
	2.58 The results have been analysed by voucher scheme in Table 2.13.  For vouchers connected in 2020, all models found that the change in availability due to vouchers was significantly higher in GBVS areas than RGC areas (12.41 percentage points compa...
	2.59 These results are inconsistent with the analysis of average download speeds which showed a far greater increase in RGC areas.  Again, it suggests the results have been skewed by inconsistencies in the Connected Nations data which have disproporti...
	2.60 The results by voucher type show that areas receiving project vouchers experienced a much larger increase in availability of UFBB than those receiving standard vouchers in 2020, but a smaller increase for 2019.  For vouchers connected in 2021, bo...
	2.61 These results are also skewed by inconsistencies in Connected Nations data, which makes it very difficult to draw conclusions about the effects of vouchers on availability of UFBB.


	Gigabit-capable broadband
	2.62 The August 2022 report found no evidence that vouchers had a significant additional effect on the availability of gigabit-capable broadband in supported areas.  Since then we have undertaken further analysis which suggests this was partly influen...
	2.63 Table 2.15 shows that the updated analysis does identify some statistically significant additional effects on availability of gigabit-capable broadband, but only in areas supported in 2020.  All nine models found a significant positive effect, ra...
	Source: Belmana. Note: Significance levels are 1% (***), 5% (**) and 10% (*).
	2.64 Again, we would caveat that this data is subject to the same inconsistencies in Connected Nations data which distorts the results of the modelling.  Figure 2.7 shows a very high proportion of OAs which received a voucher in 2021 show no change in...
	Differences by voucher scheme and type
	2.65 For vouchers connected in 2020, all models found that the change in availability of gigabit capable broadband in RGC areas was not significantly different to control areas, indicating no effect. In contrast, areas that received vouchers through t...
	2.66 For vouchers connected in 2021, the change in availability was higher in control areas than areas that received vouchers through either of the schemes, resulting in a negative effect in all models.  The same caveats as above apply to these result...
	2.67 The results by voucher type show that areas receiving project vouchers experienced a larger increase in availability of gigabit-capable broadband than those receiving standard vouchers in 2019 and 2020.  For vouchers connected in 2021, the increa...



	Conclusions
	2.68 The counterfactual analysis of the effects of vouchers on broadband performance and availability has been hampered by inconsistencies in, and between each year of, Connected Nations data.  This makes it very difficult to compare change in coverag...
	2.69 The main focus has therefore been on vouchers’ effects on broadband performance, as measured by the change in average download speeds.  The modelling shows a positive picture about the additional impacts of vouchers.  All of the models found that...
	2.70 Overall we have found a broadly linear relationship between the number of vouchers an area has received and the change in average download speeds. We have therefore found no evidence of an optimum number of vouchers in an area (a point at which t...
	2.71 This updated analysis has also found much clearer evidence that the RGC scheme and project vouchers have had a greater additional effect on average download speeds in local areas than the GBVS scheme or standard vouchers.  A large reason for this...
	2.72


	3. Business and Economic Impacts
	Purpose of chapter
	3.1 This chapter applies counterfactual impact evaluation methods to measure the initial effects of voucher subsidised gigabit connections on businesses, including turnover, employment and other business performance measures.  This focuses on
	 Firm level impacts: measuring the change in the performance of firms that have received a voucher
	 Area level impacts: measuring the aggregate change in turnover, employment and productivity in output areas which have received a voucher.

	3.2 It is still too early to assess the full economic impacts of vouchers due to time-lags in economic datasets and insufficient time having elapsed for businesses to realise the full benefits of their broadband upgrade. This is particularly relevant ...

	Firm level impacts
	Methodology
	3.3 The method is described in detail in the technical annex in Appendix B and summarised below:
	 Businesses that have received vouchers have been identified in data at the ONS Secure Research Service9F  and linked to records in the ONS Business Structure Database (BSD).  This provides data on a wide range of business characteristics which are m...
	 PSM is then used to identify control groups of businesses with similar characteristics to those that have received vouchers.  This includes a wide range of variables related to the characteristics of the business (e.g. size, sector), their location ...
	 We developed 15 different counterfactual models for comparing treated and control groups. These differed in terms of:
	 the variables used to match businesses, with some models including pre-treatment trends in turnover and employment growth over different time periods (in the years before the broadband upgrade).
	 the pools of businesses from which control groups were drawn for matching.  One pool was the whole business population in England and Wales.  A second was businesses who had applied for a standard voucher which was subsequently cancelled (the ration...

	 The models were tested using a number of robustness checks. For example, whether businesses in the control group have similar enough characteristics to businesses that received vouchers, and whether the trends in employment and turnover in control g...
	 The preferred model was the control group drawn from businesses with cancelled standard voucher applications, matched on the basis of their characteristics but not on pre-treatment trends.  This was the model which was found to be the most robust ba...
	 businesses drawn from the wider business population but matched on the basis of their characteristics
	 businesses drawn from the same exchange area but matched on the basis of their characteristics

	 The performance of businesses in the treated and control groups was tracked over time in the BSD, measuring changes in employment, turnover and productivity (turnover per employee).  This allows us to quantify the difference in change in these outco...

	Time period assessed
	3.4 As of June 2023, the most recent year of data available in the BSD relates to the financial year 2020/21.  It is based on a snapshot in time of the Inter-Departmental Business Register (IDBR) taken in around April 2021, with the reporting period f...
	3.5 This also means that the modelling results are based mainly on the effects of vouchers delivered through the GBVS scheme rather than the RGC scheme which were only used to connect premises from 2020 onwards.
	3.6 In order to avoid reporting changes over time separately for individual cohorts of voucher recipients (i.e. businesses that received vouchers in 2019, 2020 and 2021), the change in outcomes has been analysed as a stacked dataset.  This centres dat...


	Impact analysis
	3.7 This section presents the results of the firm-level analysis, showing the impacts of vouchers on business beneficiaries’ employment, turnover and productivity (turnover per employee).
	Impact of vouchers on employment growth
	3.8 This section estimates how much of the growth in employment in businesses that received a voucher is due to the broadband upgrade (over and above that experienced in control groups
	3.9 Figure 3.1 compares the change in employment in businesses with vouchers with two control groups:
	 The preferred control group, based on cancelled standard voucher applications, matched on the basis of their characteristics (‘Cancelled’ in the chart).
	 An alternative control group, which includes businesses from the same exchange area, matched on the basis of their characteristics (‘Same exchange’ in the chart).

	3.10 The first point to note is that businesses that received a voucher have performed well in terms of employment growth11F . Relative to the base year, the log of employment growth in treated areas is 6.1% higher in the year of voucher support (t+1)...
	3.11 However, the chart also shows that the performance of treated groups is very similar to that of control groups, both before the voucher (indicating these are good counterfactuals) and since the voucher.  Relative to the preferred control group, e...
	3.12 This suggests businesses from these pools have certain advantages over other businesses that cannot be explained by their observable characteristics.
	3.13 Figure 3.2 compares change in employment in businesses that received a voucher with two other groups:
	 the business population as a whole (‘Wider BSD’ in the chart)
	 businesses from the wider BSD matched on the basis of their characteristics (‘wider BSD matched’).

	3.14 This shows a very different picture to Figure 3.1. Businesses with vouchers have grown at a much faster rate than either the wider business population or businesses with similar characteristics (these actually perform slightly worse than the wide...
	3.15 The different models therefore give very different results.  Business voucher beneficiaries have out-performed the wider business base, including when we control for business characteristics.  However, when compared to businesses from the same ar...
	3.16 There are a number of possible explanations for why this might be:
	 Businesses in the preferred control group (‘cancelled’) and from the same exchange area may have received access to faster broadband anyway. The voucher schemes have been supplier led, so it is likely that suppliers have been expanding their network...
	 There are other local factors explaining the strong performance of businesses.  Suppliers may have disproportionately targeted business vouchers on areas with strong performing local economies, potentially in anticipation of higher levels of demand,...
	 There are firm level factors explaining the strong performance of businesses. The desire to upgrade a business’s broadband connection  may be correlated with other unobservable characteristics which influence the growth of businesses (such as the gr...

	3.17 It should also be noted that the analysis focuses mainly on businesses who received vouchers through the GBVS scheme where there were few geographical restrictions on where vouchers could be used (compared to the RGC scheme). The findings of the ...
	3.18 The degree to which employment growth rates differ were tested using difference-in-difference analysis.  Table 3.2 shows the results of the analysis, comparing the employment growth in treated areas with the growth in the preferred control group ...
	3.19 In the year of support, employment increased by 6.1% in businesses that received a voucher compared to 4.5% in the preferred control group. This suggests the voucher support provided 1.6 percentage points of additional growth in employment. The a...
	3.20 There is a catch-up in the counterfactual by the third year, as employment growth in the preferred control group is not significantly different to businesses that received a voucher. Although it should be noted that year three estimates require s...
	3.21 The robustness of these estimates can also be checked. One check is the consistency of the preferred model with the median across the 15 models. This also identifies statistically significant effects in the year of support and second year, but no...
	3.22 A second check is in Figure 3.2.  The pre-support changes in employment in businesses that received a voucher (treated) are quite close to that seen in the preferred counterfactual (cancelled). This means that the divergence in performance seen i...

	Impact of vouchers on turnover growth
	3.23 The figures below repeat the analysis, but this time focusing on change in real turnover in treated and control groups.
	3.24 Figure 3.4 shows businesses that received vouchers performed strongly in the years after the connection.  Relative to the base year, the log of turnover was 5% higher in the year after support (t+1), 10.6% higher in the second year (t+2) and 14% ...
	3.25 However, the chart shows that, again, businesses in the preferred control group (‘cancelled’) and the ‘same exchange’ control group performed equally well.
	3.26 The chart shows that the ‘pre-treatment’ trend in turnover for businesses that received a voucher is not as closely aligned with the preferred control group as it is for employment.  However, the trend is more aligned if the analysis is taken bac...
	3.27 Figure 3.5 shows that the growth in turnover was much higher in business voucher beneficiaries than it was for the business base as a whole (‘wider BSD’), even after controlling for business characteristics (‘wider BSD matched’).
	3.28 In both of these control groups, turnover falls over time.  This is likely to be explained by the impacts of the Covid-19 pandemic which affects a number of the cohorts in different years.  The effects of the pandemic are more pronounced for turn...
	3.29 As was the case for employment, there may be a number of factors which explain the difference between the models which are all explained above.
	3.30 Table 3.3 shows the results of the difference-in-difference analysis for turnover.  Although turnover of businesses that received a voucher has grown at a strong rate, the level of growth was more than matched by businesses in the preferred count...
	3.31 Therefore, based on this evidence, we have not been able to identify any significant additional effects of vouchers on growth in turnover at this stage.  Any growth observed in businesses that received a voucher could have been expected to have o...


	Productivity outcomes of voucher support
	3.32 This section considers the productivity associated with the additional employment seen in businesses that received a voucher. A first analysis looks at the growth in real productivity (turnover per employee) seen in voucher beneficiaries compared...
	3.33 It should be noted that neither of these measures capture another type of productivity improvement which might have arisen for businesses, which relates to reductions in business costs.  The findings of the business survey published in the first ...
	Turnover per employee impacts
	3.34 Figure 3.7 shows that change in turnover per employee was broadly flat in businesses that received vouchers (a reflection of the fact that turnover and employment grew at broadly the same rate).  When compared to business in the same exchange are...
	3.35 Again, it should be noted that the results are affected by the Covid-19 pandemic which had a greater effect on turnover than employment in many businesses because of the Job Retention Scheme.
	3.36 Figure 3.8 shows that, again, businesses with vouchers outperformed the wider business base (‘wider BSD’), even after matching to businesses with the same characteristics as voucher beneficiaries (‘wider BSD matched’).
	3.37 The difference-in-difference analysis in Table 3.4 shows that the growth in turnover per employee is significantly lower than the preferred counterfactual in the year that businesses receive a voucher and in the second year, but there is no stati...
	3.38 This measure of productivity suggests that while businesses that received vouchers are increasing employment, they have not been able to increase sales proportionately when compared to the similar businesses whose application for a voucher was ca...
	3.39 It should also be noted that there are challenges associated with measuring change in turnover per employee and its usefulness for assessing change in productivity.   Real turnover is only a proxy for value added, with its usefulness depending on...
	3.40 Therefore, overall, it is unsurprising that there is considerable variance in the model estimates for turnover per employee.  The next section looks at an alternative productivity proxy, the earnings associated with employment.

	Earnings impacts and the quality of jobs
	3.41 The analysis has found that vouchers have a significant additional effect on employment in businesses that have received a voucher.  The quality of this employment can be assessed by analysing the wages in these businesses.  Workers are said to e...
	3.42 It is important to note that a wage premium does not mean the productivity of the firm that received a voucher (as measured by turnover per employee) has increased. The benefit of the voucher in this case relates to a worker moving from a less pr...
	3.43 Wage premiums associated with vouchers can be estimated using panel data that tracks individuals over time as they move from employer to employer, and linking this to the data on business voucher beneficiaries.  By following an individual, this a...
	3.44 To analyse the earnings effects of vouchers, the study draws on the Annual Survey of Hours and Earnings (ASHE). This is ONS’s principal source for earnings estimates, collected in April of each year, and uses data on about 120,000 full-time emplo...
	3.45 Businesses that received vouchers on average paid higher wages than other UK businesses in 2018, at £438 per week13F . This covered 1,659 individuals in the 359 businesses included in ASHE. Across the whole of ASHE, the average was £391 per week,...
	3.46 The panel structure of the ASHE data can be used to better understand the effect on wages of working in a business that received a voucher. Figure 3.9 compares earnings of job switchers to and from supported businesses to earnings of employees mo...
	3.47 Figure 3.9 and Table 3.5 show that all job switchers, on average, receive a pay rise.  There is a 7.5% rise in pay for the 124,492 movements between unsupported businesses in all periods. This is a usual result from tracking individuals over time...
	3.48 The data also shows that workers who moved from employment in unsupported business to ones that had received a voucher received an even larger pay rise of 14.2%, which is significantly higher than the average for job switchers.  This suggests tha...
	3.49 This means that the additional jobs that have been created by business voucher beneficiaries have attracted a wage premium.  That does not mean that the vouchers have caused the wage premium itself.  The additionality of vouchers in this case rel...
	3.50 This also means that the analysis is not inconsistent with the analysis of real turnover per employee above, in that the productivity effects measured here relate to the better matching of people to productive jobs as additional jobs are created,...


	National economic impacts
	3.51 At the national level, it is likely that the effects of vouchers on employment will be largely neutral.  While businesses that have received vouchers have expanded the size of their workforce, this will have come at the expense of loss of employm...
	3.52 However, the Green Book also states that “productivity effects should be included in the calculation of UK costs and benefits where they can be objectively demonstrated.  Productivity effects may arise from movement to more or less productive job...
	3.53 To quantify the scale of these effects we have applied the following steps:
	 BDUK’s monitoring data shows 27,536 businesses received vouchers which were connected by the end of 2021. Table B.2 shows that, on average, businesses that received vouchers had 22 employees14F .  If this applied to the whole business population, it...
	 By the second year (the year after the voucher was connected), employment in business voucher beneficiaries had increased by 9.9% relative to the base year. Of this, 4.0% was additional (over and above the jobs growth in the preferred control area)....
	 The average salary for workers in the wider business base was £391 per week in 2018 (£20,332 per annum).  Workers who moved to a business that received a voucher received a 14% pay rise, which was 6.7 percentage points higher than workers moving bet...
	 Based on 24,238 additional jobs, the total improvement in productivity is therefore £33m in 2018 prices. Adjusting for inflation, this is equivalent to £37.5m in 2022 prices.



	Area level analysis
	Methodology
	3.54 The method for the area level analysis is explained in detail in Appendix C and summarised below:
	 The analysis has been undertaken at the level of output areas, the same local units of geography used to analyse changes in broadband performance and availability in Chapter 2.  The OAs that benefited from support were identified by linking the busi...
	 Like the firm level analysis, the data used to assess performance is from the BSD. However, here, observations for employment are at local unit level. These are the individual establishments which include all the shops, offices, depots and branches ...
	 PSM is then used to identify control groups of output areas with similar characteristics to those that have received vouchers.  This includes the log of employment, the log of the number of local units, number of new local units, number of relocated...
	 The various models considered different groups of these variables. From the estimated models a preferred and alternative model were chosen based on the quality of the matching - whether it managed to balance variables both those included and exclude...
	 The preferred model matched areas on the basis of employment levels, past growth in employment, sales/turnover, the level of new businesses created in an area before support, the level of relocations into an area before support and average download ...
	 The performance of output areas in the treated and control groups was tracked over time in the BSD, measuring changes in employment and turnover.  This allows us to quantify the difference in change in these outcome indicators between treated and co...


	Robustness of the analysis
	3.55 The area-level analysis is subject to a number of important caveats:
	 Scale of intervention: 15,436 business vouchers were included in the analysis, which were spread across 8,512 output areas, meaning there were 1.8 vouchers per output area.  On average there were 101 local units per output area, meaning fewer than 2...
	 Limitations of turnover data: as described above, the BSD only provides sales data for enterprises rather than local units.  Therefore, for multi-site businesses, it is necessary to apportion the sales data to all of the local units on the basis of ...

	3.56 As a result of the above, the analysis of effects on turnover should only be treated as indicative.  The analysis of effects on employment is more robust but is still subject to much greater uncertainty than the firm level analysis.

	Impact analysis
	Employment
	3.57 Figure 3.11 compares the change in employment in areas with business vouchers with the following other areas.
	 The preferred counterfactual (‘preferred’ in the chart)
	 The alternative counterfactual (‘alternative’ in the chart)
	 All output areas in England and Wales (‘all output areas’)

	3.58 It shows that employment has declined in areas that have received business vouchers.  Relative to year t (the year before the voucher was connected), the log of employment is 1% lower in year t+1, 2.5% lower in year t+2 and 3.3% lower in year t+3.
	3.59 The chart also shows that areas with business vouchers have performed worse than the average for all output areas, but better than both of the matched control groups.  In both the preferred and alternative control areas, employment declined by ar...
	3.60 The reasons for the relative performance compared to all output areas is not clear.  It could be explained by the fact that the average for all output areas is skewed by high growth locations such as city centres and areas which have seen signifi...
	3.61 The chart does show that, when we match output areas on the basis of their characteristics, businesses with vouchers perform slightly better than the control areas.  This suggests that receiving a business voucher may prevent part of the decline ...
	3.62 The difference-in-difference analysis presented in Table 3.6 show that the fall in employment in areas with business vouchers was lower than the preferred control area, and that the difference was statistically significant at the 10% level in yea...

	Turnover
	3.63 Figure 3.12 compares the change in turnover in areas with business vouchers and comparator areas. It shows a similar pattern to employment; there was a slight fall in turnover in areas with vouchers, but the fall was lower than in both the prefer...
	3.64 Again, it is not clear why treated and control areas performed worse than average. This could be due to the effects of the pandemic being more pronounced in treated/control areas than average, or the fact that vouchers have tended to be used in e...
	3.65 The difference-in-difference analysis presented in Table 3.7 show that the fall in employment in areas with business vouchers was lower than the preferred control area, and that the difference was statistically significant at the 5% level in year...

	Employment changes from relocations
	3.66 The BSD data allows us to track businesses which move location and to identify those businesses which have registered for PAYE15F  and VAT16F  for the first time.  These can be used to assess the change in employment which is due to businesses re...
	3.67 In the years following support, a total of 136,700 businesses relocated to OAs which had received vouchers, cumulatively creating over 1.1m jobs.  On average this is equivalent to around 16 local units and 134 jobs relocating to areas with vouche...
	3.68 Table 3.9 compares the change in employment due to firms relocating with control areas.  It shows that both control areas have also experienced a fall in employment from relocating businesses relative to the base year.  In both cases the differen...
	Source: Belmana. Note: Significance levels are 1% (***), 5% (**) and 10% (*)

	Employment changes from new business starts
	3.69 A total of 307,400 new businesses were started in areas with business vouchers, creating around 2 million new jobs. On average this is equivalent to 36.1 new businesses and around 231.1 jobs in each treated OA. However, relative to the base year,...
	Source: Belmana analysis of BSD. Figures rounded to nearest hundred.
	3.70 The difference in difference analysis shows that both control areas have also experienced a fall in employment from new business starts relative to the base year.  However the fall was higher than in areas with vouchers, with the difference being...
	Source: Belmana. Note: Significance levels are 1% (***), 5% (**) and 10% (*)



	Conclusions
	3.1 This chapter has looked at the effects of business vouchers on employment, turnover and productivity using counterfactual analysis (comparing the change in performance in treated areas and control areas). Analysis has been undertaken at two levels:
	 Firm level analysis: the individual businesses that have received a voucher and the effect this has had on business performance.
	 Area level analysis: the output areas that these businesses are located in

	3.2 The firm level analysis shows that employment in businesses that received a voucher increased at a faster rate than in the preferred control group (based on firms that had cancelled voucher applications).  This difference was statistically signifi...
	3.3 The firm-level analysis has shown that the additional jobs created in businesses that received a voucher have been in higher quality jobs that attract a wage premium for people moving in to these roles.  This is an indicator that the jobs created ...
	3.4 The firm level analysis has, so far, not found evidence that vouchers have led to additional turnover or improvements in turnover per employee.  Businesses that have received vouchers have performed better against these measures than the wider bus...
	3.5 One possible explanation for this is that the results mainly reflect the impacts of the GBVS voucher scheme where vouchers were more likely to be connected in urban and commercial areas.  Therefore, any businesses who wanted an upgraded connection...
	3.6 The area level analysis is subject to much greater uncertainty than the firm level analysis due to issues with turnover data for small areas and the fact that fewer than 2% of businesses in supported output areas have received a voucher.  That mea...


	4. Residential Survey Findings
	Purpose of Chapter
	4.1 This chapter presents the results of the survey of residents who received vouchers.  This is a large and rich dataset which provides insights on the characteristics of households that have received vouchers, why they were motivated to apply, their...
	4.2 It also draws out the differences between groups including households with different characteristics (e.g. age, employment status, whether the household contains children), households in different locations (commercial and non-commercial areas) an...
	4.3 The survey also provides important evidence on what households would have done if the voucher had not been available, which we use to assess the additional effects of vouchers on wellbeing and other outcomes.

	Method
	4.4 The survey used a mixed-methods approach. An online survey was developed and sent to all 24,978 residential voucher recipients supported via the GBVS and RGC schemes where the premises were connected by the end of December 2021. This was based on ...
	4.5 Online survey responses were monitored, and telephone interviews were used to boost the number of responses and to minimise response bias from particular types of resident. For example, as the vouchers programme spanned several years from 2018 to ...
	4.6 Telephone interviews were also used to contact households that had only partially completed an online response to the survey, to either complete over the telephone or to encourage them to complete their online response. It was also used more gener...
	4.7 Residents were asked a range of questions to understand their household characteristics, motivations for using the voucher scheme, how they are using the internet, the benefits and disbenefits experienced from their upgrade and how it has helped t...
	4.8 In total, 4,928 responses were received from residential voucher recipients, with 271 of these being fully completed by telephone. In total a 20% response rate was achieved from the total population of 24,979 vouchers18F . Table 4.1 summarises the...
	4.9 Significance testing was conducted to identify any statistical differences in responses from key groups of interest.  This focused on the following variables:
	 Voucher characteristics: scheme, rural/urban, commerciality20F , year of application. This data was provided by BDUK.
	 Household characteristics: age, household type and size, whether they have children or not, housing tenure and occupation. These characteristics were captured as part of the survey.

	4.10 Where statistically significant differences are identified, to a 95% confidence interval, these are noted in the commentary.
	4.11 Where relevant, findings from the residents survey have been compared with the findings from the survey of business voucher recipients conducted earlier in 2022.
	4.12 The demographic characteristics of respondents were also compared to data for the UK population to understand how these compare to the national average.  This drew upon a range of demographic and socio-economic datasets produced by ONS which are ...

	Survey findings
	Characteristics of respondents
	4.13 This section describes the characteristics of residential voucher recipients based on the responses to the survey. Data is weighted as set out in the section above. Demographic data is not available for the population of residential voucher recip...
	Age of respondents
	4.14 Figure 4.1 shows the age profile of voucher recipients who responded to the survey and compares this to the age of household reference persons (HRPs)21F  for the UK as a whole.  It shows a disproportionately high share of survey respondents were ...
	4.15 A key reason for the difference with the UK population is that residential vouchers have tended to be used in more rural areas (see Table 4.1) which have older populations; Census data shows 58% of people living in rural areas were aged 40 or ove...
	4.16 It is also possible that the age profile of voucher recipients is not representative of the local population, and the difference with the UK population is instead explained by older voucher recipients being more likely to respond to the survey.  ...
	4.17 This suggests that differences in survey response rates by age group do not explain why survey respondents tend to be older than the UK average. It suggests strongly that residential vouchers are more likely to have been used by older households,...
	4.18 The age profile of residential voucher beneficiaries is even older in non-commercial areas (those households in the most remote or difficult to access locations where costs are greatest).  Figure 4.2 shows that 42% of respondents in these locatio...
	4.19 This difference in demographics is important for understanding differences in survey responses between commercial and non-commercial areas in later sections.  The high proportion of older households in non-commercial areas has an important bearin...

	Employment status
	4.20 Just over half (57%) of survey respondents are economically active (either employed, self-employed or unemployed but seeking work).  This is significantly lower than the UK average for people aged 16+ (63%)23F .  This is due to the large proporti...
	4.21 If we exclude retired people from the sample, thereby focusing mainly on people of working age, the economic activity rate of survey respondents is 93% which is significantly higher than the equivalent for the UK (81%).   This might be expected g...
	4.22 As above, it is not possible to say with certainty that this is representative of the residential voucher population.  Some studies have found differences in response rates between groups with a different employment status (for example, employed ...

	Size of household
	4.23 The average household size across survey respondents is 2.6, which is larger than the UK average of 2.36. Half of respondents were from two person households (50%) compared to a UK average of 34%, while 38% lived in a household of 3 or more peopl...

	Household type
	4.24 Table 4.3 shows the characteristics of households that responded to the survey. Almost half (44%) of survey respondents live in a household with a couple with no children. Almost four in ten (38%) live with children; (34%) are a couple with at le...
	4.25 It is not possible to say with certainty whether this is representative of the voucher population.  A comparison with UK household data shows survey respondents were significantly more likely to live in a household containing a couple and signifi...

	Children in full time education
	4.26 Just over one quarter (28%) of survey respondents have one or more children in full-time education within their household. Although a direct comparison to national data is not available, the Families and Households data (2021)24F  shows that 39% ...

	Household income
	4.27 Survey respondents were drawn from a broad range of income groups25F .  However Figure 4.5 shows that the distribution was skewed more towards higher income households, with 20% reporting a household income of over £80,000; significantly more tha...
	4.28 The chart shows that a quarter of respondents did not wish to report their income.  If these are excluded from the sample, it is estimated that more than three quarters of respondents (76%) live in households with an income over £30,000 (roughly ...
	4.29 A number of studies have shown that response rates to web-surveys are generally lower among lower income households than higher income households27F , which may mean the sample is skewed towards higher income voucher recipients.
	4.30 However, there are also a number of reasons why we might expect vouchers to have been disproportionately used by higher income households.  Analysis undertaken in the first phase of this evaluation showed that vouchers had tended to be used in ar...
	4.31 Nevertheless, it should also be noted that lower income households have also benefited from the voucher scheme, even if the proportion is lower than higher income groups.

	Tenure
	4.32 85% of survey respondents reported that they own their property (either outright or with a mortgage), which is significantly higher than the average for UK households (64%)28F .  53% of respondents own their home outright, which is more than doub...

	Occupations
	4.33 Survey respondents are, on average, employed in higher skilled occupations than the rest of the UK population.  Of those that have one or more adults in employment within their household, (n=3,450) 58% work in either a managerial or professional ...

	Use of the internet
	4.34 All survey respondents are regular users of the internet. Almost all (98%) survey respondents said that they go online at least once a day, when connected to their home internet, with the vast majority going online multiple times a day. The remai...
	4.35 These findings can be compared with ONS’s survey of internet access and use for the UK population as a whole29F . This found that 89% of adults used the internet daily in 2020.  This means voucher beneficiaries are more likely than the general po...
	4.36 There is also evidence that vouchers have helped those who rarely go online to engage more with the internet. For example, 89% of respondents who said they use the internet less frequently than once a day said they were making greater use of the ...


	Motivations and goals
	Decision to apply for a voucher
	4.37 Residents were asked whether they actively sought the voucher themselves or whether they were contacted by another organisation. One third of residents (33%) said that they actively sought the voucher. This proportion is broadly in line with the ...
	4.38 Over half (55%) of residents said they were contacted by another organisation – this is a higher proportion compared to the third of businesses (32%) that said they were contacted by a broadband supplier. 10% of residents specifically mentioned t...
	4.39 Figure 4.9 shows the proportion of residents that were contacted by another organisation about the voucher scheme decreased from 75% of 2018 applicants to 51% of 2021 applicants. Conversely, the proportion of residents that have actively sought t...
	4.40 The majority of survey respondents (56%) found out about the voucher scheme through their broadband supplier (see Figure 4.10). Over a quarter (26%) found out about the scheme through a neighbour, community group or through friends and family. Mu...
	4.41 There were a number of statistically significant differences in how residents heard about the voucher scheme:
	 A higher proportion of GBVS recipients (62%) heard about the scheme through a broadband supplier than RGC voucher recipients (54%). In contrast, a slightly higher proportion of RGC recipients (8%) heard about the scheme through a local authority com...
	 The proportion of residents hearing about the scheme through a broadband supplier has decreased over time; 75% of residents that applied for a voucher in 2018 heard about the scheme through a broadband supplier compared to 74% in 2019, 60% in 2020 a...
	 A slightly higher proportion of residents that are employed (59%) heard about the scheme through a broadband supplier compared to 51% of retired residents. In contrast, retired residents were more likely to have heard about the scheme through a comm...


	Motivation for applying for a voucher
	4.42 The main drivers for residents wanting to upgrade their broadband were to access faster download/browsing speeds, to access a reliable uncontested line, followed by the desire to access faster upload speeds. Far smaller proportions (fewer than on...
	4.43 These findings were broadly comparable with the responses to the same question in the business survey except a higher proportion of businesses stated reliability and access to faster upload speeds as a motivation (66% and 55% respectively).
	4.44 Statistically significant differences between different groups were as follows:
	 A higher proportion of younger (under 65) and employed residents selected download speeds, faster upload speeds and to access a reliable, uncontested line as their motivation for applying for a voucher. In contrast, a slightly higher proportion of o...
	 A higher proportion of residents with children (81%), and those with four or more people living within their household (82%) said that they used the voucher scheme to access faster download speeds compared to smaller households and those without chi...

	4.45 The desire for faster speeds and greater reliability were the main reasons why all groups decided to apply for a residential voucher.  However there were a number of statistically significant differences in the motivations of people with differen...
	4.46 This shows working households, those in high skilled or high-income roles and those with children were more likely to cite faster speeds and reliability as a motivating factor compared to retired and lower income households.  In contrast, retired...
	Note: Sample sizes for each of these groups is provided in Appendix D
	4.47 Respondents were asked what their wider goals and motivations were for seeking an upgraded internet connection, specifically whether this was driven by personal/household, education or professional reasons.   A large majority (88%) indicated ‘per...
	4.48 Personal/household  use was the main motivation for all groups, but there were a number of significant differences between different types of households for other motivations.  Table 4.5 shows households that were more likely to cite education an...

	Reasons for not upgrading connection previously
	4.49 82% of residential survey respondents stated the main reason why they had not upgraded their broadband previously was because it wasn’t available where they live. This is much higher than the proportion of businesses who gave this answer in the b...
	4.50 The differences in responses to the residents and business survey can be explained by the fact that a much higher share of residents received a voucher through the RGC scheme which was targeted on rural and non-commercial areas, while businesses ...
	4.51 A small proportion (5%) of residents selected ‘other’ when asked why they had not upgraded their connection previously. Responses tended to fall into one of two main themes:
	 The resident was moving house, waiting to move house or was changing living arrangements, so the timing of upgrading was not appropriate.
	 An upgrade was not available beforehand, with some specifically commenting that they had been told by internet service providers that they weren’t able to connect them / do the necessary cable work.

	4.52 Significant differences between groups include:
	 A higher proportion of residents in non-commercial areas (86%) said that they had not upgraded before because it wasn’t available where they are located, compared to 80% in commercial areas.
	 Affordability was a more important reason for lower income households.  13% of residents on the lowest incomes (less than £20,000) selected ‘it was too expensive’ compared to just 3% of residents with a household income of £80,000 or more.  Similarl...


	What would residents have done if the voucher had not been available?
	4.53 When asked what they would have done had the voucher not been available, 17% of residential survey respondents  stated that they would have got the same connection at the same time, and a further 4% would have achieved the same connection by movi...
	4.54 A further 37% of respondents said they would have upgraded, but in a way which is sub-optimal (the red bars).  This includes 15% who would have got the same connection but at a later date, 14% who would have got a lower performance connection now...
	4.55 Almost half of respondents (42%) said that they would not have upgraded their broadband at all without the voucher. This is also higher than the proportion of businesses who gave the same answer (38%).  For these respondents, 100% of the benefits...
	4.56 The survey results suggest deadweight is lower in rural and non-commercial areas. A higher proportion of respondents in non-commercial areas (35%) and RGC voucher recipients (37%) said that they would not even have considered an upgrade to their ...
	4.57 The proportion of residents who said they would not have considered a new connection without the voucher also increases by voucher application year. 19% of voucher applicants in 2018 said they would not have considered a new connection, compared ...
	4.58 There is also a high degree of crossover between people who said they would not have considered an upgrade without the voucher and those that said they actively sought out the voucher (which is also increasing over time; see Figure 4.9 above); 75...


	The Application Process
	4.59 Under a third of residents led the voucher application process themselves (30%).  44% of respondents reported the process was led by the broadband supplier and 22% said it was led by a community organisation or by neighbours as part of a shared i...
	4.60 There were some significant differences between groups, most notably by age group.  Young people below the age of 40 were more likely to have led the application process themselves (37%), while older people over the age of 65 were more likely to ...
	4.61 Levels of satisfaction with the voucher process were high.  88% of residents said they were satisfied or very satisfied with the ease or simplicity of the voucher process and 87% said they are satisfied or very satisfied with the length of the pr...
	4.62 Satisfaction levels amongst residents were also broadly similar to the satisfaction levels of businesses for both ease and length of the voucher process.
	4.63 A small proportion (2%) of residents said they were dissatisfied with the ease or simplicity of the voucher process. Analysis of comments made by these respondents suggest there were two main issues:
	 Residents that applied for a voucher as part of a community meant that there were some delays waiting for a sufficient number of residents to sign up to the scheme
	 Experiencing delays and / or communication issues with the service provider either in the application process or installation process.


	Satisfaction with the connection
	4.64 Resident satisfaction with their broadband connection has increased significantly following their upgrade. Between one quarter and one third of respondents were satisfied with their broadband connection before the upgrade, depending on the specif...
	4.65 The increase in satisfaction was highest for residents living in non-commercial areas or who received a voucher through the RGC scheme.  These households were more likely to report very low levels of satisfaction with their broadband connection b...
	4.66 The pre and post upgrade satisfaction levels among residents were also broadly consistent with the responses to the business survey.

	Use of the internet
	4.67 Residents were asked about how they are using the internet now that they have an upgraded connection.  This distinguished between personal, education and work/business related uses.  For each type of use, respondents were asked whether they are u...
	Personal uses
	4.68 Figure 4.20 shows how voucher recipients are using the internet for personal reasons.  The most popular uses include online banking, online shopping and streaming entertainment services.  The only application which was not widely used by househol...
	4.69 Figure 4.21 looks specifically at how the upgraded connection has affected households’ use of the internet for personal uses.  The key points are as follows:
	 Very few households are using most applications for the first time.  The one exception to this is streaming entertainment services (such as Netflix) where 15% of respondents were doing this for the first time.   For all other personal uses, less tha...
	 The main benefit of the upgraded connection is that it has made it easier to use the internet for a range of personal uses.  This was particularly the case for online banking, online shopping, accessing health and other public services and using soc...
	 A smaller proportion of respondents said they were using applications more often.  Nevertheless, more than a quarter said they are making more frequent use of online banking online shopping, streaming entertainment services and keeping in touch with...
	4.70 Table 4.6 identifies the characteristics of respondents where a significantly higher proportion of respondents said they were using the internet for certain personal uses than those with different characteristics (for example, households in comme...
	 Over 65s and retired households are more likely to be making use of a range of applications for the first time compared to younger working households.  This was the case for all personal use applications except for online gaming.
	 Households in non-commercial areas were also more likely to be using a range of applications for the first time.  However this is explained by the fact that non-commercial areas have a much higher proportion of older, retired households who are usin...
	 Working households, particularly those in highly skilled or high-income roles, and households with children were less likely to be using applications for the first time, but more likely to be using them more effectively or more frequently.  This was...

	4.71 Those residents who reported making greater use of the internet for personal uses were asked how important the upgraded connection had been in enabling this.  Figure 4.22 shows that over 70% of respondents said the upgrade was important or very i...

	Educational uses
	4.72 Overall, two thirds of residents (62%) are making greater use of the internet for educational purposes, with most of this use being related to general adult learning as opposed to children’s schooling or formal adult qualifications.
	4.73 As shown in Figure 4.23 very few respondents are using the internet for educational purposes for the first time (less than 5% in each case). The main benefit for households has been the ability to use the internet more easily and more effectively.
	4.74 Table 4.7 shows that, in general, the groups that are most likely to be making greater use of the internet for educational purposes are working households, particularly higher skilled households and those with children.
	4.75 The only group that was more likely to be using the internet for children’s education for the first time was households with children (6%).  This group was also more likely to be using it for this purpose more often (23%), more easily (33%) and m...
	4.76 There are a range of groups who were more likely to be using the internet to study for an adult qualification.  This included people in certain low skilled occupations and people who work part time which may indicate that the upgraded connection ...
	4.77 For residents making greater use of the internet for their children’s education, 88% said that their upgrade was important or very important in enabling them to do so. Three quarters of residents using their internet for an adult to study a quali...

	Work or business use
	4.78 Overall, two thirds (62%) of residents are making greater use of their internet for work or business purposes32F . This includes:
	 57% of residents who are using the internet to work from home as an employee
	 24% who are using the internet to run a business from home
	 7% who have used it to start a business, and
	 24% who have used it to search for a new job.

	4.79 As shown in Figure 4.26, very few respondents are using the internet for these purposes for the first time (although this might be expected in most cases).  In each case the main benefit is that the upgraded connection has enabled them to work mo...
	4.80 Young people aged 18 to 24 stand out as being the main group that are using the internet for work or business for the first time.  Although it might be expected that people in this age group would be doing these things for the first time, it is s...
	4.81 Again, the groups that are most likely to be making greater use of the internet for work or business are working households, particularly higher skilled and high-income households and those with children.  Households in commercial areas are also ...
	4.82 Figure 4.27 shows that the upgraded connection has been a critical enabler for work or business uses.  Almost all residents that are using their internet to work from home (91%) or to run a business from home (90%) said their upgrade was importan...
	4.83 Large proportions of residents who have used the internet to start a new business or search for a new job think their upgrade was important in helping them to do so (77% and 61% respectively).


	Support received
	4.84 A small proportion (5%) of residents said that they received help, training or support to use or make the most of their enhanced connectivity. A slightly higher proportion of residents over the age of 65 and / or retired (7%) said they had receiv...
	4.85 The proportion of residents receiving support (5%) is slightly lower than the 13% of businesses that said they received support to make the most of their enhanced connectivity.
	4.86 72% of residents who did receive support (n=245), said that the support was provided by their Internet Service Provider. A further 19% said they received support from a friend or from family. The remaining small proportion (9%) of residents said ...

	Impacts on the household
	4.87 The survey sought residents views on the impact of the upgrade on various aspects of their lives including life satisfaction, feelings of loneliness, reduced travel, increased skills and incomes. The survey findings are summarised below.  Chapter...
	Impacts on life satisfaction
	4.88 The upgrade has affected the life satisfaction of just over half (56%) of residents, the majority of whom (53%) said the upgrade increased their life satisfaction, while a small proportion (3%) said their life satisfaction had decreased (see Figu...
	4.89 Table 4.9 shows the groups that were more likely to report changes in life satisfaction.  Working households were most likely to report life satisfaction has improved, particularly those in high skilled or high income roles and those with childre...
	4.90 A disproportionately high share of respondents that reported a decrease in life satisfaction were unemployed or in households with very low incomes (less than £10,000).  This may suggest that the worsening in life satisfaction was due to factors ...
	4.91 Older, retired households with no children were the most likely to report that their life satisfaction has not changed.  Again, this is consistent with the analysis of usage above, which shows these households use the internet for a relatively na...
	4.92 Respondents were asked to score their life satisfaction before and after the upgrade, on a scale of 0-10, with 0 being very low and 10 being very high.  The average life satisfaction score of residents before the upgrade was 6.6, and this increas...
	 For residents that said their life satisfaction had increased, the average increase in points was 3 and the median increase was 2, although responses ranged widely from a 1 point increase to a 9 point increase.
	 For residents that said their life satisfaction had decreased, the average decrease in points was 2.5, and the median decrease was 2, although again this varied widely from a 1 point to a 9 point decrease.

	4.93 As we note in Chapter 5, these ratings should be treated with a high degree of caution.  Data from the Annual Population Survey shows that average life satisfaction for the UK has been between 7.4 and 7.7 since 2011.  The average life satisfactio...
	4.94 There is a high probability that many respondents were unable to accurately recall their life satisfaction before the voucher. Although this is not an issue for their current life satisfaction, there is a risk that respondents exaggerated the cha...
	4.95 While this means the ratings cannot be used to quantify changes in wellbeing, the survey does provide further evidence that vouchers have improved life satisfaction overall, and that in some cases this has been a significant improvement.

	Drivers of wellbeing improvements
	4.96 Respondents who said they were making greater use of the internet for personal uses were asked whether each of their usage types had affected their life satisfaction. Responses are shown in Figure 4.29.  Key points to note are as follows:
	 Keeping in touch with family and friends, streaming entertainment services and online banking have had the greatest impact on increasing the life satisfaction of residents. Over 70% of residents who use the internet for these purposes report that be...
	 Between 60 and 70 per cent of respondents who use their upgraded connection for online shopping, accessing health and government services and online gaming report that this has had a positive impact on their quality of life.
	 Less than half of respondents who have used their upgraded connection for social media report that this has had a positive impact on their quality of life.

	4.97 Beneficiaries who are using the internet for personal uses ‘for the first time’ or ‘more often’ are most likely to report that this has had a positive impact on their quality of life than people who are using these applications more easily or mor...
	4.98 Working households, particularly those in high skilled or high income roles and those with children, are more likely to report streaming entertainment services and cloud storage have had a positive impact on quality of life (see Table 4.11).  Whi...
	4.99 More than three quarters of residents that use their upgraded connection for children’s education and schooling say that this has had a positive impact on their quality life. Two thirds of residents who use it for adult education (either a profes...
	4.100 Beneficiaries who are using the internet for educational uses for the first time, more often or more effectively are more likely to report that this has had a positive impact on their quality of life than people who are using these applications ...
	4.101 Working households with children are more likely to report increased or improved use of the internet for children’s schooling or other general adult learning have had a positive impact on quality of life.
	Source: Winning Moves.
	Note: sample sizes for all groups are provided in Appendix D
	4.102 Using the internet to work from home has had a positive impact on the large majority (84%) of residents who say that they use the upgraded connection for this purpose. Equally, 80% of residents who use the upgraded connection to run a business f...
	4.103 People who are doing these things for the first time are the most likely to report a positive impact on their quality of life.  Over 90% of people who are working from home or running a business from home for the first time report a positive imp...
	4.104 Having the ability to run a business or work from home has had a positive effect on quality of life for a range of different types of residents. However it has been particularly positive for residents who are between the ages of 25 and 64, emplo...

	Impacts on loneliness
	4.105 Residents were asked whether their upgraded broadband connection had affected how lonely they feel. 10% of residents said it had, 77% said it had not and 13% said that they did not know (n=4,928).
	4.106 Residents who said that their upgrade had affected how lonely they feel were then asked how often they felt lonely before and after their upgrade. Figure 4.32 shows that the proportion of respondents that feel lonely at least some of the time ha...
	 This only applies to those who reported a change in loneliness as a result of the upgrade, which is 10% of all respondents.
	 As was the case with life satisfaction, the answers given to this question may be subject to recall bias, where people cannot accurately recall how often they felt lonely before the upgrade and may exaggerate the benefit of the voucher.

	4.107 Further analysis of responses shows that, of the residents that said their upgrade affected how lonely they feel, (n=515):
	 the majority (71%) said that they feel lonely less often
	 16% feel lonely just as frequently as they did before; these residents did not change their response to ‘how often did you feel lonely before and after the upgrade’. It is possible that whilst the frequency of feeling lonely for these residents has ...
	 7% said they feel lonely more frequently (this appears to affect a similar proportion of residents of all types).
	 6% said that they did not know or preferred not to say.

	4.108 Whilst the upgrade has affected the loneliness of all types of resident, it had a greater impact on residents who live on their own, with 18% of one person households saying their upgrade has affected how lonely they feel. Residents with a lower...
	4.109 A number of the quotes from respondents also illustrate how the upgrade has helped people facing particular challenges to feel better connected and less isolated.
	4.110 Closer analysis of people who reported a change in loneliness shows that they are more likely to be doing a number of things for the first time or more often compared to other respondents:
	 29% are streaming entertainment services for the first time, which is significantly higher than the average for all respondents (18%).  Of these, 87% report that it has had a positive impact on their quality of life compared to an average of 77%.
	 15% are using video chat to talk to friends and family for the first time, compared to 10% of all respondents.  Of these, 89% report that it has had a positive impact on their quality of life compared to an average of 82%.
	 37% are using video chat to talk to friends and family more often which is also higher than average (31%).  Of these, 95% report that it has had a positive impact on their quality of life compared to an average of 84%.
	 29% are using social media more often compared to 24% of all respondents.  Of these 72% report that it has had a positive impact on their quality of life compared to an average of 56%.



	Benefits of the connection
	4.111 Respondents reported that they have experienced a range of benefits as a result of their upgraded connection. Most notably, 88% of residents reported a reduction in frustration and stress from using the internet, 81% of residents said they save ...
	4.112 A much lower proportion of people report benefits relating to new skills, a new job or starting a new business. However, a much higher share of working age residents (under 65) report these benefits:
	 70% say they have benefitted from a better work/ life balance.
	 41% have benefitted from gaining a new skill or qualification
	 32% have found a new job or have improved their career prospects
	 18% say they have benefitted from starting a business

	4.113 Table 4.14 shows the groups that are most likely to cite different benefits as a major benefit. Key points to note are as follows:
	 Working households, those with children and those in high skilled occupations are more likely than other respondents to cite each of the benefits as a major benefit.
	 Households in non-commercial areas are more likely to cite reduced frustration and time savings as major benefits.
	 Lone parents are more likely to cite ‘gaining new skills or qualifications’ or ‘found a new job or improved career prospects’ as major benefits.

	Benefits from reduced travel
	4.114 44% of residents (n=4,928) said that they have reduced their weekly travel following their upgrade. Higher proportions of residents with the following characteristics have reduced their travel:
	 Residents aged between 40-64 (51%)
	 Residents employed full-time (52%)
	 Households with children (53%)
	 Residents in managerial (60%), professional (53%), and technical (59%) occupations.

	4.115 There is also significant overlap between respondents who said they have been using the internet to work from home and those who have reduced their travel (63% for people who said they have been working from home and 57% for people running a bus...
	4.116 The survey findings have been used to estimate the total reduction in travel by grossing up the survey findings for all voucher beneficiaries.  The results of this are shown in Table 4.15.  If the total voucher population had a similar reduction...
	4.117 Not all of this can be attributed to vouchers since it does not take account of deadweight (what would have happened anyway).  To assess this we have referred to Figure 4.14 which shows what respondents would have done if the voucher was not ava...
	 21% would have upgraded to the same quality connection, even if they had not received a voucher (with some of these moving to new premises in order to do so).  It can be assumed all of these beneficiaries would have achieved the same benefits from t...
	 A further 37% would have upgraded but at a later date or settled for a lower performance connection.  It can be assumed that beneficiaries in this group would have achieved some of the benefits of an upgraded connection but not all of them.  However...

	4.118 Based on the above, we have assumed 40% of respondents would have been able to secure a connection which would have enabled them to reduce their travel, although this is subject to uncertainty.
	4.119 Table 4.15 shows this would mean vouchers have resulted in 327,000 fewer miles travelled, 26,000 hours saved and money savings of £179,000.  It should be noted that these benefits are not additional to the estimates of subjective wellbeing (SWB)...
	4.120 The reduction in travel will also reduce carbon emissions.  These benefits can be assessed as additional to impacts on SWB because they are external benefits which benefit everyone, not just the individual.  Any carbon savings as a result of red...

	Skills and earnings benefits
	4.121 Residents who said they had found a new job or started a business following their upgrade were asked if this had resulted in a change in their salary. Of those that had found a new job, half report an increase in their salary. For those starting...
	4.122 Where applicable, residents were asked to quantify their change in earnings.  This was grossed up to calculate the total change in earnings for all voucher recipients (see Table 4.16).  We estimate that the total gross change in earnings is in t...
	4.123 As above, we assume that 40% of respondents would have been able to access a connection of sufficient quality to secure these benefits without the voucher.  In addition, we have made a further adjustment to allow for the fact that some responden...
	 77% of those who had set up a business said the broadband upgrade was important or very important in enabling them to do so. This means it did not play a role for 23% of people.
	 61% of those who had got a new job said the upgrade was important or very important in enabling them to do so, meaning it was unimportant for 39% of people.

	4.124 We have therefore assumed that the deadweight for people setting up their own business is 53.8% (40% + 23% of 60%) and 63.4% for people that got a new job or increased salary (40% + 39% of 60%).   After taking account of this, the net additional...
	4.125 Residents who have used the upgraded connection to gain new skills and qualifications might also be expected to experience an increase in their earnings (although this might not have materialised yet).  These benefits can be modelled using resea...
	4.126 34% of respondents said they had gained new skills or qualifications through online learning.  Of these, roughly half (48%) said they had used the internet to study for an adult professional qualification, with the remainder saying they had used...
	4.127 The survey asked respondents who have gained new skills or qualifications to specify the skills or qualifications gained. Figure 4.36 shows that around 15% of these specified qualifications could be coded to one of the levels in the National Qua...
	4.128 Table 4.17 shows how we have used these responses to quantify the average increase in earnings per annum over the course of voucher recipients’ working life.  We estimate that the gross impact on earnings is around £660,000 per annum for the vou...
	4.129 As above, we assume that 40% of respondents would have been able to access a connection of sufficient quality to secure these benefits without the voucher.  We make a further adjustment to account for the fact that the upgraded connection was no...
	4.130 This reduces the net additional impact of vouchers to £1.6m per annum (see Table 4.17).  As above, the potential increase in earnings from new qualifications will have contributed to respondents’ change in life satisfaction.  It is therefore ass...
	4.131 This is likely to be an underestimate of the total earnings benefits from the skills and qualifications enabled by vouchers.  It does not include the long-term benefits for children’s education or any of the potential earnings benefits from more...


	Challenges and Disbenefits
	4.132 Approximately half of residents (56%) said that they had experienced a ‘disbenefit’ from their upgrade. The disbenefits affecting the highest proportions of residents are the cost of their upgrade (29%) and an increase in home energy usage (28%)...
	4.133 The cost of the upgrade was reported to be a disbenefit for a similar proportion of residents (29%) as businesses (27%).
	4.134 Approximately one in ten residents have experienced major or minor issues with their connection, either relating to the reliability of their connection or internet security issues.  These proportions are similar to the proportion of businesses w...
	4.135 The following groups were more likely to report disbenefits:
	 A higher proportion of 18-24 year olds have experienced poorer mental health (22%), a lack of sleep (22%) and / or other physical health problems, compared to other residents.
	 A higher proportion of residents working full time (26%) and residents with children (24%) have experienced longer working hours.
	 A higher proportion of residents in commercial areas (35%) have experienced increased energy use, compared to 24% of residents in non-commercial areas. Increased energy usage is also associated with residents that work full time (38%), suggesting th...

	4.136 The carbon impacts of increased home energy usage are assessed and quantified in Chapter 6.

	Covid Pandemic
	4.137 More than three quarters of respondents (79%) said that their upgrade has had a major or minor positive effect on their household’s ability to adapt. This is even higher than the 70% of businesses who said their upgrade had had a positive effect...
	4.138 A higher proportion of residents in the following groups reported that their upgrade had a positive effect on their ability to adapt during the pandemic:
	 83% of employed people compared to 53% of unemployed and 76% of retired people
	 Residents in manager, director or senior official occupations (86%) and professional occupations (84%) reported a positive effect compared to 75% of residents in other occupations.
	 84% of residents with children reported a positive effect compared to 72% of residents without children.
	 85% of GBVS recipients reported a positive effect compared to 77% of RGC recipients. This can be explained by the demographic characteristics of these respondents (e.g. age, employment status).  When we control for these factors there is no differen...

	4.139 Residents who said their upgrade had had a positive effect on their ability to adapt during the pandemic were then asked what were the main ways in which the upgrade had helped. Being able to access entertainment services and avoiding shops by s...
	4.140 The following statistically significant differences between resident groups are observable in the data:
	 A higher proportion of residents over the age of 65 said that the upgrade helped them to avoid shops (76%) compared to 59% of residents under the age of 65.
	 A higher proportion of residents in managerial and professional occupations (89%) reported being able to work from home as a benefit of adapting to the pandemic compared to 66% of residents in other occupations.
	 A higher proportion of residents over the age of 65 (61%) found the ability to access health services and information beneficial compared to 52% of younger residents.
	 As would be expected, a higher proportion of residents with children (66%) said that being able to access school, college or university was beneficial to adapting compared to 14% of residents without children.
	 A higher proportion of residents over the age of 65 (8%) said that being  able to remain in contact with friends and family via  Zoom and Teams was helpful in adapting to the pandemic, compared to 3% of younger residents.
	 A higher proportion of residents  in commercial areas said that being able to work from home was beneficial to adapting (75%), compared to 61% of residents in non-commercial areas. Again, this is explained by the demographic characteristics of these...



	Conclusions
	Voucher beneficiaries are older, wealthier and higher skilled than the UK population
	4.141 Although there is some uncertainty over the degree to which the survey sample is representative of voucher beneficiaries, the analysis suggests a high proportion of beneficiaries are older, wealthier and higher skilled than the UK average.   Vou...
	4.142 The most likely explanation for this is that residential vouchers have been used mainly in rural areas which have an older population (although it is difficult to confirm this with the data available).  The high proportion of high-income househo...
	4.143 The analysis also shows that the population is even older in non-commercial areas, which are the current focus of BDUK’s investments through Project Gigabit. This has implications for the scale and range of wellbeing benefits that future rounds ...

	Vouchers have been increasingly well-targeted on people who need it most
	4.144 The proportion of people who say they would not have upgraded their broadband connection without the voucher has increased significantly, from 27% in 2018 to 48% in 2021 meaning the additionality of benefits from vouchers has grown over time.  T...
	4.145 There has also been strong growth in the number of people that have actively sought a voucher, from 16% in 2018 to 36% in 2021, indicating vouchers are increasingly being issued to highly motivated households in greatest need.

	There are high levels of satisfaction with the application process and the upgraded connection
	4.146 Resident satisfaction with the voucher application process is high, with 88% of residents satisfied or very satisfied with the ease of the voucher process and 87% satisfied or very satisfied with the length of the process.
	4.147 Residents' satisfaction with their internet connection has increased following the upgrade. Whilst before the upgrade, between one quarter and one third of residents were satisfied with their connection, more than 90% of residents are now satisf...

	The upgraded connection has enabled older households and those in non-commercial areas to do a range of things for the first time
	4.148 One in five older households (over 65) have streamed entertainment services for the first time since receiving the upgrade, significantly more than other age group.  The proportion of older households using applications for the first time was al...
	4.149 A high proportion were also likely to say it had had a positive impact on their quality of life; 70% for streaming entertainment services, 83% for keeping in touch with friends and family and 73% for accessing services online).
	4.150 The proportion of households doing things for the first time was also higher in non-commercial areas, although this mainly reflects the fact that these areas have a much higher share of older residents.

	The greatest range of benefits have been for working households, particularly those in high skilled and high-income jobs and those with children.
	4.151 Relatively few working age households and households with children are using internet applications for the first time.  However, they are using the internet for a much wider range of uses than older groups, including personal, educational and pr...
	4.152 As a result, these households were more likely to report a much wider range of benefits from their upgraded connection, including a better work-life balance, educational benefits, reduced stress and the ability to start a new business.  This ran...

	There is also evidence of distinctive benefits for certain groups
	4.153 In addition to the above, we would highlight the following benefits for certain groups:
	 24% of young respondents (18 to 24) report that the broadband upgrade has helped them to start a business, while 14% say it has helped them to run an existing business.
	 26% of lone parents have gained new skills or qualifications and 20% have found a new job or improved their career prospects.
	 10% of people in lower skilled occupations (carers and manual workers) say they have used the internet to study for a professional qualification.

	4.154 The analysis also shows that the broadband upgrade facilitated by vouchers have helped 19% of people to feel less lonely.  This is particularly the case for some at risk and vulnerable groups (e.g. those living on their own, households with low ...

	The upgrade helped many households to adapt during the Covid pandemic
	4.155 More than three quarters of respondents (79%) said that their upgrade has had a major or minor positive effect on their household’s ability to adapt. This is even higher than the 70% of businesses who said their upgrade had had a positive effect...
	4.156 The main benefits for households was their ability to stream entertainment services during lockdown, avoiding the need to go in shops (particularly important for older age groups) and working from home (particularly important for working age hou...



	5. Wellbeing impacts of vouchers
	Purpose of Chapter
	5.1 In order to estimate the value for money of BDUK’s vouchers schemes, it is necessary to estimate and, wherever possible, monetise the full range of impacts that vouchers have generated.  This includes economic, social and environmental impacts.
	5.2 As evidenced by the findings of the residential survey, improving access to high-speed broadband can generate a range of social benefits including increased leisure time, improved access to information, entertainment and public services, reduced l...
	5.3 All of these effects will contribute to voucher recipients’ overall wellbeing.  Some changes in wellbeing will be reflected in the prices paid by households for their monthly broadband subscription and any additional subscriptions for related serv...
	5.4 This section explains the approach taken by the study to quantifying wellbeing improvements and presents results for the net additional effects on wellbeing that can be attributed to vouchers. These results are presented as a range due to the high...

	Context for valuing wellbeing effects of broadband
	Green Book guidance on valuing wellbeing improvements
	5.5 HM Treasury has published Supplementary Green Book Guidance35F  on how to monetise a policy or programme’s effects on wellbeing as part of Social Cost Benefit Analysis.  This includes several different methods such as stated preference and reveale...
	5.6 SWB approaches use surveys to ask large numbers of respondents to rate their subjective wellbeing (or life satisfaction) before and after an intervention, then control for the range of other factors which influence wellbeing to detect the change w...
	5.7 A discussion paper published alongside the Supplementary Green Book Guidance38F   reviewed a number of studies which have taken different approaches to valuing and monetising wellbeing to arrive at a consistent set of assumptions that can be appli...

	Findings of the residents survey
	5.8 The evaluation of gigabit vouchers was commissioned after residents had received their voucher and benefitted from their upgraded broadband connection.  BDUK did not undertake a baseline survey of life satisfaction before the upgrade, meaning it w...
	5.9 Instead the survey asked respondents whether their life satisfaction had changed as a result of the upgrade and, if so, to retrospectively assess their life satisfaction on a scale of 0 to 10 before the intervention and to rate their current life ...
	5.10 For those respondents that did report a change in life satisfaction, the average life satisfaction score of residents before the upgrade was 6.6, and this increased to an average of 8.7 after the upgrade:
	 for residents that said their life satisfaction had increased, the average increase in points was 3 and the median increase was 2, although responses ranged widely from a 1 point increase to a 9 point increase
	 for residents that said their life satisfaction had decreased, the average decrease was 2.5, and the median decrease was 2, although again this varied widely from a 1 point to a 9 point decrease.

	5.11 If we assumed the scale of these effects was accurate and representative of the voucher population as a whole, this would translate to an annual wellbeing value of nearly £350m, or £14,000 per household.  In practice, the self-reported changes in...
	 recall bias, which occurs when participants do not remember previous events or experiences accurately.  A number of studies have demonstrated the existence of recall bias in relation to past life satisfaction or wellbeing39F .
	 the fact that vouchers were referred to in the survey question which is likely to exaggerate their effect.  It was difficult to avoid reference to this given that the survey was focused on vouchers and we needed to refer to the period before the vou...

	5.12 On this basis, we do not believe the self-reported figures are a robust measure of the scale of change in wellbeing attributable to the upgraded broadband connection.  We have therefore reviewed other studies which have measured the subjective we...

	Findings of other studies
	5.13 We have identified two other relevant studies which have measured the impact of digital connectivity on life satisfaction.  We provide a summary of the method used by the authors, the key findings and discuss how these could inform assumptions ab...
	Subjective wellbeing analysis of the Superfast Broadband programme (Simetrica, 2018)40F .
	5.14 This was one of the technical papers which fed into the Evaluation of the Economic Impact and Public Value of the Superfast Broadband Programme (Ipsos Mori, 2018).  The study assessed the impact of the BDUK Superfast Broadband Programme on the su...
	5.15 The study used data for the period 2011 to 2016 from two national surveys which both asked questions about life satisfaction (the Annual Population Survey and the Understanding Society survey).  By matching the geographical location of respondent...
	5.16 Differences in life satisfaction were then converted into monetary values using a method developed by one of the study authors to calculate the income equivalent of a shift in subjective wellbeing due to another cause41F .
	5.17 The results based on responses to the APS responses are shown below42F . The study found that, for the sample as a whole, living at a postcode serviced by an upgraded cabinet was associated with a lower life satisfaction score of -0.005 units on ...
	5.18 These results were then monetised and the results were aggregated for the population as a whole by applying the age specific coefficients to the age breakdown of the population in areas upgraded with SFBB.  This resulted in an average wellbeing v...
	5.19 After adjusting for the estimated take-up rate in upgraded postcodes at the time (40%), the wellbeing value of the upgrade was estimated to be £46 per month per premise which adopts SFBB.  This was over and above the price that households pay for...
	5.20 The coefficients above are significantly lower than the changes in life-satisfaction reported by voucher beneficiaries in the residents survey.   As a result, the impact on wellbeing estimated in the SFBB study is far lower (£225 per household co...
	5.21 It should be noted that the SFBB programme is not directly comparable with the voucher scheme, and there are a number of reasons why we might expect the increase in wellbeing to be higher for vouchers. Firstly, the vouchers programme has delivere...
	5.22 This has occurred alongside a significant increase in households’ use of the internet and need for higher bandwidth, which is likely to increase the wellbeing benefits of vouchers relative to the effects of SFBB investment. There is evidence for ...
	5.23 The Covid-19 pandemic has also had major implications for the way we use the internet, leading to changes in the way we live and work which have persisted as restrictions have eased; Labour Force Survey data shows over 30% of employed people were...
	5.24 It can also be argued that these changes in working and living patterns has led to changes in the age profile of people who derive benefits from faster and reliable broadband compared to the mid-2010s.   The residential survey shows that the grou...
	 82% of respondents aged 25 to 64 said saved time had been a benefit of their upgraded connection, with 56% saying it was a major benefit (compared to 43% of households aged over 65)
	 68% of those aged 25 to 64 said an improved work life balance was a benefit, with 52% saying it was a major benefit (compared to 15% of those over 65).

	5.25 As a result, working age households were significantly more likely to report an improvement in life satisfaction as a result of the upgraded connection than those over 65 (56% vs 49%).
	5.26 We therefore believe there are strong grounds to conclude:
	a) that the increase in wellbeing per household subscribing to SFBB in the mid 2010s should only be used as a minimum estimate of the increase in wellbeing from households upgrading their connection through a gigabit voucher, and
	b) that, on average, older working age households (aged 36 to 64) have also experienced an increase in life satisfaction as a result of their upgraded connection, as well as younger age groups.

	5.27 These conclusions inform the assumptions we have used for modelling the wellbeing impacts from vouchers (described below).

	Digitalization and subjective wellbeing in Europe (Elmassah and Hassanein, 2022)
	5.28 This study aimed to analyse the effect of digitalisation on 28 European countries’ subjective wellbeing by using macro (aggregate level) indicators.  The research used the Digital Economy and Society Index (DESI).  This index summarises indicator...
	 Human capital and digital skills
	 Connectivity, based on the supply and demand of fixed and mobile broadband
	 Use of the internet
	 Integration of digital technology, and
	 Digital public services

	5.29 The authors investigate the relationship between each of these domains and life satisfaction at a macro level, controlling for a number of variables such as unemployment, GDP per head, life expectancy etc.
	5.30 Table 5.2 shows the results from this study.  Specifically, it shows the effect of a 1% increase in each of the domains on life satisfaction. This found statistically significant results for each of the domains. For connectivity, the study found ...
	5.31 While this study provides further evidence of a positive correlation between enhanced digital connectivity and life satisfaction, the macro nature of the study means the findings are of limited value for informing the assumptions about changes at...



	Method for assessing impacts
	5.32 The evaluation has used the findings of the SFBB evaluation to derive a modelled estimate of the impact of vouchers on SWB.  This allows us to eliminate the risk of bias and provide a more realistic estimate of the impact on wellbeing.
	5.33 We assume that the age-specific wellbeing coefficients for voucher beneficiaries are the same as those from the SFBB evaluation (presented in Table 5.1).  The only age group where we have made changes to the coefficients is for 36 to 64 year olds...
	5.34 The estimates of wellbeing are presented as a range, with the modelling making the following assumptions, set out in Table 5.3:
	 Lower estimate: the change in life satisfaction for people aged 36 to 64 is +0.039 which is equivalent to half the increase for people aged 18 to 35 in the SFBB study (+0.078)
	 Upper estimate: the increase in life satisfaction for people aged 36 to 64 is equal to the increase for people aged 18 to 35 from the SFBB study (+0.078).

	5.35 The modelling has involved the following steps and assumptions:
	 The total population of households receiving vouchers has been estimated using the average household size of 2.6 from the residential survey.  Based on 24,979 residential vouchers47F  (1,125 through the GBVS scheme and 3,803 through RGC) this gives ...
	 The adult population was estimated using the responses to the survey question which asked how many children in full time education there were in the household.  We made further adjustments to take account of children below school age (0 to 4) and th...
	 We assumed the age profile of these adults was in line with the age profile of the voucher applicant who responded to the survey.  This may not be fully accurate, but is the most robust way of estimating the age profile for other adults living in th...
	 There is a slight mismatch between the age categories in the residential survey and the categories in the SFBB evaluation.  We therefore applied changes in life satisfaction to the closest matching age group.  For example, for 18 to 39 year olds we ...
	 The upper and lower estimates used the same assumptions about changes in life satisfaction for 18 to 39 year olds and people aged 65+ (based on the coefficients given in  Table 5.1).  The only age group where we have made adjustments is for 40 to 64...
	 The SFBB evaluation monetised changes in life satisfaction using a method developed by one of the study authors.  The exact values are not given and this preceded the publication of the WELLBY guidance in the Green Book. We have therefore used WELLB...
	 The estimates of wellbeing in the SFBB evaluation were for all people who had gained access to SFB, but who had not necessarily subscribed to SFBB.  Given that all of the households with vouchers have subscribed to faster broadband packages, it was ...


	Results
	5.36 The results are shown in Table 5.4. Using this method, we estimate that the gross impact of vouchers on wellbeing is between £49.6m and £85.2m per annum in 2019 prices (the year WELLBY values are based on).  This is equivalent to between £1,984 a...
	5.37 To arrive at an estimate of the total net impact of vouchers, we also need to consider deadweight (what would have occurred anyway in the absence of vouchers) and persistence (how long the effects of wellbeing last for).
	Deadweight
	5.38 Assessing deadweight in this case is complex as it depends on:
	 whether households would have received access to gigabit capable broadband in the absence of the voucher, and
	 whether households would have upgraded their connection in the absence of vouchers (potentially to a lower quality connection), and the extent to which that upgrade would have improved life satisfaction.

	5.39 We currently have mixed evidence to inform these assumptions.  82% of respondents to the residents survey reported that they had not upgraded because it was not available where they are located, which suggests deadweight is low.   The counterfact...
	5.40 The residents survey48F  also showed that:
	 21% would have upgraded to the same quality connection, even if they had not received a voucher (with some of these moving to new premises in order to do so).  It can be assumed all of these beneficiaries would have achieved the same increase in lif...
	 A further 37% would have upgraded but at a later date or settled for a lower performance connection.  It can be assumed that beneficiaries in this group would have achieved some of the improvement in life satisfaction but not all of it.  However it ...

	5.41 Based on the above, we have assumed deadweight of 40% (21% + half of 37%), although we would note again that this is subject to uncertainty.
	5.42 On this basis, the net additional value of WELLBYs due to vouchers is estimated to be between £30m and £51m per annum in 2019 prices, with the range based on the assumptions applied for 36 to 64 year olds in Table 5.3.  This is equivalent to betw...
	5.43 Adjusting for inflation, this is equivalent to between £32m and £54m in 2022 prices, or between £1,262 and £2,168 per household.

	Persistence
	5.44 There is little evidence on how long effects on wellbeing from an upgraded broadband connection will persist for.  The SFBB evaluation stated that the annual estimates could be “used as an estimate of future impact up until the technology becomes...
	5.45 However, in this case, we also need to account for the fact that some households are likely to have gained access to a higher speed connection at some point after they took up the voucher due to the continued market rollout of gigabit-capable bro...
	5.46 To account for this, we have used DSIT’s Fscore model which assigns a ‘commerciality’ score to individual premises based on the estimated cost to provide that premise with access to gigabit capable broadband.  If the cost to build is greater than...
	5.47 Figure 5.2 shows that only 4% of premises in the UK could access gigabit capable broadband in 2018 (the early stages of the voucher schemes).  This increased to 12% by the end of 2019.  It may therefore be reasonable to assume that, for premises ...
	5.48 This has informed the assumptions in Table 5.6. Wellbeing impacts for premises with an F score below 0.5 are assumed to persist for one year, on the basis that it is likely they could have found an alternative solution quickly.  Assumptions for v...
	Source: Hatch
	5.49 Error! Reference source not found. shows the total number of residential vouchers connected in each year, broken down by F score. These have then been multiplied by the estimate of net additional wellbeing per household and the relevant persisten...
	Source: Hatch/BDUK. Note: the F score for individual premises was not known for 32% of residential voucher recipients.  Where this was not known we took the average F score for the relevant output area

	Differences in wellbeing between groups
	5.50 The evaluation has also investigated whether the wellbeing value per household is likely to differ for households that fall into different groups, including whether a household:
	 received a voucher through the GBVS or RGC scheme
	 lives in an area which has been deemed commercial or non-commercial according to BDUK modelling
	 received a voucher at different times, or
	 received different uplifts in speed.

	5.51 The SWB evaluation did undertake some analysis of how changes in life satisfaction varied for households in urban vs rural areas.  This found that average satisfaction increases were higher for urban respondents than rural respondents but the dif...
	5.52 The residents survey also shows very few differences in changes in life satisfaction when we focus on the variables above.  As shown in Figure 5.3, the proportion of households reporting a change in life satisfaction was very similar for all grou...
	5.53 Demographic characteristics, including age, employment status, occupation, and whether the household contains children are all far better predictors of whether a household is likely to report a change in life satisfaction than any of the variable...
	5.54 There may be a case for taking account of the differences in the age profile of households that fall into these different groups. This would involve applying the age specific coefficients in Table 5.3 to an estimate of the age profile of househol...
	5.55 To take households in non-commercial areas as an example, these areas have a much older age profile than those in commercial areas (see Chapter 6).  We would therefore expect a higher proportion of respondents in commercial areas to report an imp...
	5.56 The older age profile of non-commercial areas, and the fact 65+ households are less likely to report an improvement in satisfaction than younger age groups, mostly cancels these differences within age-groups out to the point where the difference ...
	5.57 This means that applying the age specific coefficients in Table 5.3 would underestimate the wellbeing effects for households in non-commercial areas, RGC households and those who received their voucher in 2020/21, since it would fail to take acco...
	5.58 There are therefore two options for estimating gross wellbeing effects of vouchers in these different groups:
	1) Assume the average wellbeing value per household is the same for all groups, and apply this to the total voucher population.
	2) Make further adjustments to the age-specific coefficients for households in all of the different categories (scheme, commerciality, year of support) and apply these to estimates of the age profile for the total voucher population.

	5.59 The latter option would require us to make a number of assumptions about:
	a) the age profile of the population in these groups. As described in paragraph 5.35, the age profile of voucher beneficiaries needs to be estimated based on responses to the web-survey combined with Census data.  These estimates would be subject to a...
	b) the differences in age-specific coefficients, with different assumptions made for each age group for each voucher scheme, commerciality category and year of voucher.  These could be informed by the findings of the residents survey, which are also s...
	5.60 Given the above, and the fact that differences in change in life satisfaction within age groups are largely cancelled out by demographic differences, we have used the first approach.  This is much simpler, consistent with the findings of the resi...
	5.61 Table 5.8 shows the total gross effects on wellbeing when we apply the lower and upper estimate of wellbeing per household per annum (£1,984 to £3,410) to the voucher population as a whole.  Again, the range is based on the different assumptions ...
	5.62 Although the gross average increase in wellbeing per household is expected to be the same for all groups, the net additional increase is likely to be higher for some groups than others due to higher levels of deadweight
	5.63 As above, we have estimated deadweight using the responses to the question in the survey which asked what households would have done in the absence of the voucher.   Table 5.9 shows that early voucher recipients (2018-19) and GBVS voucher recipie...
	Persistence
	5.64 In order to provide a total estimate of wellbeing impacts for the GBVS and RGC schemes, it is also necessary to take account of persistence.  This has used the same assumptions as Table 5.6, using the F scores for vouchers connected through each ...
	5.65 The results for the RGC scheme are shown in Table 5.11. This results in a range of between £91m and £156m.
	5.66




	6. Environmental impacts of vouchers
	Purpose of chapter
	6.1 In order to estimate the value for money of BDUK’s vouchers schemes, it is necessary to estimate and, wherever possible, monetise the full range of impacts that vouchers have generated.  This includes economic, social and environmental impacts.  T...
	6.2 As evidenced by the findings of the residential survey, improving access to high-speed broadband can generate environmental benefits by reducing travel and therefore reducing carbon emissions.  Conversely, the survey also showed that households ma...
	6.3 There are a number of caveats and limitations to the analysis of environmental impacts of vouchers which should be borne in mind:
	 The impacts assessed here represent the initial impacts of vouchers, and only measure the carbon savings resulting from the change in travel patterns by voucher recipients themselves.  There are likely to have been further carbon savings due to indi...
	 It is not possible to quantify the environmental effects of vouchers using robust counterfactual methods.  The estimates have therefore been modelled using a number of assumptions and information sources. The results are therefore subject to signifi...
	 The analysis does not include the potential increase in carbon emissions due to increased data being transmitted across the fibre network.  The evaluation could find no way of estimating this, but this will be revisited as part of the final evaluati...


	Context for valuing environmental effects
	Findings of the residents survey
	6.4 44% of residents that responded to the survey (n=4,928) said that they had reduced their weekly travel following the upgrade. 75% of these were people who said they were now making greater use of the internet to work or run a business from home.  ...
	 Residents aged between 40-64 (51%)
	 Residents employed full-time (52%)
	 Households with children (53%)
	 Residents in managerial (60%), professional (53%), and technical (59%) occupations.

	6.5 The survey also asked respondents who said they had reduced their travel to estimate the reduction in miles travelled per week and to specify the mode of transport that they would have used.  This provides detailed information on which to base a m...
	6.6 The survey also showed that 28% of respondents reported increased home energy usage as a disbenefit of their upgraded connection (see Figure 4.37).  However it did not ask respondents to quantify the change in energy usage.  Therefore we have had ...

	Findings of other studies
	Homeworking report, Carbon Trust (June 2021)50F
	6.7 This report assesses the impact of teleworking (working from home) on carbon emissions in six European countries, including the UK.  Specifically, it assesses the carbon savings for an average teleworker working at home for a year compared to goin...
	 Avoided commuting emissions from reduced travel
	 Avoided office-related emissions (associated with heating the office and electricity usage of office equipment)
	 Additional domestic energy consumption when working from home

	6.8 The domestic energy calculation considered energy use from home office equipment , heating energy consumption and cooling energy consumption, and were based on  data on the characteristics of each country’s housing stock and energy consumption. Th...
	 Frequency of teleworking days per week, by Covid scenario
	 Average home size (sq m) by country
	 Energy consumption from homes, by emission source
	 Electricity grid emission factors, by source

	6.9 The avoided office-related energy consumption and associated carbon emissions savings were calculated by analysing average national buildings and office energy consumption data, statistics and literature.  Additionally, the analysis accounted for ...
	6.10 Figure 6.1 shows the estimated annual change in carbon emissions per teleworker as a result of these two effects in each of the scenarios51F .  The main difference in the scenarios relates to the assumed number of days that each teleworker works ...



	Modelled estimates of carbon impacts
	Avoided commuting emissions
	6.11 The survey findings have been used to estimate the total reduction in travel for voucher beneficiaries.  Cumulatively, survey respondents reported they were travelling 107,540 fewer miles each week following the upgrade52F .  The median household...
	6.12 Residents were asked to specify the main mode of travel that they would have used for the journeys which they would have taken in the absence of the upgrade.  Table 6.1 shows the total number of miles saved for each mode of transport, with cars b...
	6.13 The findings above have been combined with UK Government emission conversion factors54F  for the relevant modes of transport to estimate the total weekly carbon savings from the reduction in travel (see Table 6.2).
	6.14 We estimate that reduced travel among households that responded to the survey have resulted in carbon savings of just under 23,000 kg CO2e per week or 1.2m kg CO2e per annum.  Applying this to the voucher population as a whole would translate to ...
	6.15 This is equivalent to a weekly reduction of 10.6 kgCO2e per household who reported a reduction in travel since the upgrade, or 552 kgCO2e per year.  This is roughly twice as high as the estimated carbon savings per teleworker in the Carbon Trust ...

	Additional domestic energy related emissions
	6.16 In the absence of any detailed data on the energy consumption of voucher beneficiaries or the sizes of their homes, we have used the average domestic energy carbon emissions per teleworker  from the Carbon Trust report for the post Covid scenario...
	6.17 We have applied this average figure to all survey respondents who said they are using the internet to work from home more often or for the first time (n=1,389 or 28% of all survey respondents).  We have not applied the figure to all people who us...
	6.18 Where these respondents were in a household with another adult, we assume that 39% of these other adults were also working from home.  This is the proportion of survey respondents who are employed or self-employed who are working from home for th...
	6.19 Assuming each of these people generates an additional 441 kgCO2e through domestic energy consumption per annum, this equates to total carbon emissions of 850,689 kgCO2e for the survey sample, and 4.3m kgCO2e for the voucher population as a whole....

	Avoided office energy consumption
	6.20 Avoided office energy consumption has also been modelled using the assumptions from the Carbon Trust report on the carbon savings per teleworker for the post Covid 2022 scenario.  However, we have reduced the estimated saving per worker to take a...
	6.21 The UK Green Building Council estimate that heating accounts for 36% of the energy used in UK offices, with lighting accounting for a further 26%56F .  We have therefore reduced the carbon savings per worker by 50%, on the basis that there may be...
	6.22 This has been applied to the estimate of the number of people in voucher households from the survey sample who are working from home more often or for the first time (1,929 people in total).  This results in a total carbon saving of 491,895 kgCO2...

	Summary results
	6.23 Figure 6.2 shows the net result of these changes in carbon emissions due to increased levels of home-working.  Overall, we estimate that this has led to gross carbon savings of 4.3m kgCO2e per annum.   However, given the uncertainty inherent in m...
	Net additional effect of vouchers
	6.24 The estimate above is based on gross change in carbon emissions.  However it is also necessary to take account of deadweight (the carbon savings that would have happened in the absence of the voucher.
	6.25 Assessing deadweight in this case depends on:
	 whether households would have received access to gigabit capable broadband in the absence of the voucher, and
	 whether households would have upgraded their connection in the absence of vouchers (potentially to a lower quality connection), and the extent to which that upgrade would have enabled them to work from home for the first time or more frequently.

	6.26 We have used the same deadweight assumption that was used in Chapter 7 of 40% (21% + half of 37%) on the basis that 21% of respondents would have got the same connection at the same time and 37% would have upgraded but to a lower connection or at...
	6.27 This would mean that only 60% of the carbon savings are attributable to vouchers, meaning the net impact on carbon savings is 2.5m kgCO2e per annum.  As noted above, this is a central estimate. Given the uncertainty, the true figure is likely to ...


	Persistence
	6.28 The persistence period for effects on carbon emissions will depend on two factors:
	 Whether the change in working patterns which has occurred since the Covid pandemic persists and, if so, for how long. It is likely that there will be some reduction in the number of people who work from home over time.  For example, Remit Consulting...
	 The length of time it would take for the market to provide households with access to a broadband connection that allows them to work from home effectively and efficiently.  As with the analysis of impacts on life satisfaction, this will depend on wh...

	6.29 How these two factors combine is subject to uncertainty and difficult to model. Therefore, we have made a conservative assumption that effects of vouchers persist for three years, meaning the total carbon saving attributable to vouchers ranges fr...

	Monetising the value of carbon savings
	6.30 In order to assess the value for money of the vouchers schemes it is necessary to convert all benefits in to monetary values, wherever possible.  To do this, we have used carbon values from supplementary guidance to the Green Book59F  and discoun...



	7. Cost-Benefit Analysis
	Purpose of chapter
	7.1 This section sets out the findings of an indicative cost-benefit analysis of the BDUK voucher schemes, providing an assessment of the value-for-money it has delivered to date. The cost-benefit analysis has been completed in line with the principle...

	Context for the VfM assessment
	7.2 As noted elsewhere in this report, it is still too early to assess the full impacts and value for money of vouchers.  It will take time for the full range of economic and social benefits to emerge as take-up of high- speed broadband increases, new...
	7.3 There have also been specific impacts which it is not possible to quantify in this report including:
	 Impacts on indirect beneficiaries: voucher schemes were designed to ensure that other businesses and households benefit from improved access to broadband, even if they do not receive a voucher.  We have not been able to estimate these impacts due to...
	 Impacts on cost savings: the findings of the business survey suggested that cost savings have been a major benefit for businesses that received vouchers.  This is an improvement in productivity which is not captured by changes in turnover per employ...

	7.4 As a result, the findings here only represent a partial and incomplete assessment of the value for money to date.  These will be assessed in full in the third and final evaluation, scheduled for 2026.  This will:
	 analyse change over a longer period.  By 2026, the analysis should be able to access data for the 2023/24 financial year, giving us three additional years of data.  This will allow more time for businesses to change their processes and activities in...
	 distinguish between the impacts of GBVS and RGC. By this stage, it will be possible to include all of the business vouchers from the later scheme, which has been far more targeted on areas that are unlikely to receive access.  This will allow us to ...
	 estimate indirect benefits.  Assuming issues with the consistency of Connected Nations data can be addressed, we will be able to provide more conclusive evidence of the number of premises who have gained access to high-speed broadband without receiv...


	Overview of approach
	7.5 A cost benefit analysis requires an assessment of the costs of delivery against the value of the associated consumer welfare impacts. This involves a number of challenges:
	 Displacement of employment benefits: while businesses that received vouchers have expanded their employment as a result of the broadband upgrade, this will have come at the expense of other firms in the UK, leading to offsetting impacts in other loc...
	 Valuing improvements in wellbeing: the scale of the improvement in life satisfaction reported by voucher beneficiaries is likely to be exaggerated and subject to bias. The evaluation has therefore used the findings of previous studies assessing the ...
	 Valuing environmental improvements: while the residential survey provided us with detailed data to quantify the reduction in travel enabled by vouchers, it has been necessary to draw upon other sources to quantify other environmental effects due to ...
	 Future costs and benefits: a relatively short time has passed since the vouchers were connected, and it is unlikely that the benefits of the programme will have been fully realised by 2021.  In particular, the assessment of economic impacts is subje...


	Costs
	7.6 The present value of the net cost to the public sector associated with the delivery of the voucher schemes up to the end of 2021 was £125m (in 2022 prices).  This is made up of the following:
	 £111.4m through the cost of connecting vouchers between 2018 and 2021
	 £9.8 m in management and staff costs for the GBVS voucher scheme, taken from the LFFN voucher scheme business case (adjusted for inflation).
	 £3.8m in forecast management and staff costs for the RGC voucher scheme.  This is taken from the RGC business case.  We have assumed only 30% of the total staff and management costs (£12.8m) apply to the vouchers scheme.  This is on the basis that v...

	7.7 All of these costs have been incurred, unlike some of the benefits of voucher schemes which will take time to emerge and to be measured.

	Benefits
	Productivity gains
	7.8 The results of this initial evaluation suggest that vouchers have already led to positive impacts at firm level, resulting in additional employment growth over and above comparators.  As indicated, it is likely that these impacts will be largely n...
	7.9 The evaluation has shown that the jobs created by businesses receiving vouchers have been in higher productivity roles, evidenced by the fact that workers moving into these roles have enjoyed a wage premium. In line with HM Treasury Green Book, th...
	7.10 The evaluation estimates that these wage premia have a total value of £37.5m in 2022 prices (see paragraphs 3.51 to 3.53 for how this has been calculated).
	7.11 The evaluation has not been able to find conclusive and measurable evidence of other effects on productivity to date (such as increased turnover per employee). Therefore these have not been included in the cost-benefit analysis.  However we would...

	Wellbeing benefits
	7.12 The results of the analysis in Chapter 7 indicate that vouchers have led to net-additional wellbeing improvements of between £114m and £195m in 2022 prices.  This represents the value over and above the cost of paying for the broadband subscripti...
	7.13 It does not include the indirect benefits for households who also gain access to high speed broadband without receiving a voucher.  We would also expect these benefits to grow over time as more households take up the service.

	Environmental
	7.14 The results of the analysis in Chapter 8 indicate that vouchers have led to a net-reduction of around 2.54 million kg CO2e (2,537 tonnes CO2e) per annum so far, based on the central estimate.  This is assumed to persist for three years, resulting...


	Value for Money
	7.15 Combining the costs and estimated benefits described above gives the following estimates of value for money:
	 Overall it is estimated that the voucher schemes have so far delivered a benefit to cost ratio of between £1.22 and £1.88 per £1 of gross public sector spending by December 2021.
	 At this stage it is not possible to separately estimate the BCR for the two voucher schemes or voucher types due to time-lags in economic datasets.  This will be a focus of the follow-up evaluation.
	 These are early estimates of the impact of the programme and will understate the net benefits of the voucher schemes as they do not include the full economic effects of the RGC scheme where additionality is likely to be higher.  There is evidence to...
	 The benefits of the voucher schemes may also grow over time as take-up by other businesses and households in areas that have received vouchers rises and more data intensive applications become more widespread.



	8. Conclusions
	8.1 This section sets out the main conclusions from the evaluation.
	Key findings from the evaluation
	Impacts of vouchers
	Voucher effects on download speeds and availability
	8.2 Vouchers have had a significant additional effect on average download speeds used by households and businesses in the output areas where they have been used.  The scale of this additional effect has increased over time, with vouchers connected in ...
	8.3 Similarly, areas that received project vouchers or were supported through the RGC scheme experienced a larger additional increase in download speeds than areas receiving standard or GBVS vouchers.  An key reason for this is that these areas have t...
	8.4 The analysis of the effects of vouchers on availability of UFBB and gigabit capable broadband is inconclusive at this early stage.  Areas receiving vouchers in 2020 did experience a higher increase in availability of UFBB and gigabit-capable broad...

	Impacts on business performance
	8.5 Businesses that have received vouchers grew their employment at a significantly faster rate than the preferred control group, based on similar businesses who had a voucher application cancelled, in the year after support (four percentage points hi...
	8.6 It is notable, however, that businesses that received vouchers have grown their turnover and employment at a much faster rate than the wider business population and at a faster rate than businesses with similar characteristics.  It is only when we...
	8.7 One possible explanation for this is that the results mainly reflect the impacts of the GBVS voucher scheme where vouchers were more likely to be connected in urban and commercial areas.  Therefore, any businesses who wanted an upgraded connection...
	8.8 The firm-level analysis has shown that the additional jobs created in businesses that received a voucher have been of a higher quality and attract a wage premium for people moving in to these roles.  This is an indicator that the jobs created thro...

	Impacts on area level performance
	8.9 The area level analysis is subject to much greater uncertainty than the firm level analysis due to issues with turnover data for small areas and the fact that fewer than 2% of businesses in supported output areas have received a voucher.  That mea...
	8.10 With these caveats in mind, the results show that areas that received vouchers experienced a fall in employment over time. However the fall in employment was lower than in control areas, indicating that the fall would have been even greater were ...
	8.11 When interpreted alongside the firm level analysis, which showed businesses with vouchers had experienced strong growth in employment over and above comparator areas, this may suggest that receiving a voucher has helped businesses to navigate som...

	Wellbeing and other benefits for households
	8.12 The evaluation has shown that vouchers have delivered significant benefits for households.  Over half of residents (53%) report that the upgrade has improved their life satisfaction and 7% report that they feel less lonely after the upgrade.  Bei...
	8.13 Working households and those with children have derived a much wider range of benefits from the broadband upgrade than older retired households and those living alone.  This includes a better work-life balance, educational benefits, reduced stres...
	8.14 Nevertheless, the upgrade has enabled a significant proportion of older households to do things for the first time, including streaming entertainment services (20%), video chat with friends and family (11%) and accessing health and other services...
	8.15 Vouchers also helped a large proportion of households to adapt during the Covid pandemic, with 79% of households saying it had a major or minor positive effect on their household’s ability to adapt
	8.16 There is also evidence of distinctive benefits for certain groups
	 24% of young respondents (18 to 24) report that the broadband upgrade has helped them to start a business, while 14% say it has helped them to run an existing business.
	 26% of lone parents have gained new skills or qualifications and 20% have found a new job or improved their career prospects.
	 19% of people who live alone say they feel less lonely than before the upgrade,
	 10% of people in lower skilled occupations (carers and manual workers) say they have used the internet to study for a professional qualification.

	8.17 Overall we estimate the vouchers have so far resulted in a net additional wellbeing improvement of between £32m and £54m (in 2022 prices), or between £1,262 and £2,168 per household.  However this does not include indirect benefits from household...
	8.18 Other specific benefits (which are not additional to the overall wellbeing improvement include:
	 Time and money saved through reduced travel: Vouchers have resulted in 327,000 fewer miles travelled, 26,000 hours saved and money savings of £179,000.
	 Changes in earnings: the upgraded connection have enabled some people to secure an increase in earnings as a result of starting a business or finding a new job, with an overall net-additional increase of £9.5m per annum.
	 Future changes in earnings: the upgraded connection has also helped others to gain new skills and qualifications which could lead to an increase in future earnings.  We estimate the net additional value of these benefits to be £1.6m per annum (altho...


	Environmental benefits
	8.19 It is estimated that the broadband upgrades have resulted in over 500,000 fewer miles travelled each week by households receiving vouchers. This has resulted in a net-reduction of around 2.54 million kg CO2e (2,537 tonnes CO2e) per annum. This is...


	Benefit Cost Ratio
	8.20 Overall it is estimated that so far the voucher schemes have delivered a benefit-cost ratio (BCR) of between £1.22 and £1.88 per £1 of gross public sector spending meaning the benefits have outweighed the costs.  However this is based just on the...
	8.21 It should also be noted that this will understate the net benefits of the programme, particularly economic effects as it does not include the effects of most RGC vouchers connected in 2021.  There is evidence that additionality of vouchers on dow...

	Other findings
	8.22 The evaluation has also provided additional insights about the characteristics of people that use broadband and their motivations for applying.  We would particularly highlight the following:
	 Voucher beneficiaries are more likely to be older, wealthier and higher skilled than the UK population.  This is explained by the fact residential vouchers have tended to be delivered in rural areas which have an older population, but also the suppl...
	 Residential vouchers have been increasingly targeted on people who need it most. The proportion of people who say they would not have considered an upgrade if it was not for a voucher has risen over time, from 27% in 2018 to 48% in 2021.  At the sam...



	Learning for future policy design and implementation
	8.23 The evaluation has shown that the later RGC scheme has been more effective at increasing download speeds than the earlier GBVS scheme, and that project vouchers were more effective than standard vouchers in later years 2020 and 2021. This suggest...
	8.24 Similarly, the findings of the residential survey suggest that additionality of vouchers was higher for vouchers connected in 2021. Vouchers are more likely to be accessed by people who say they had not upgraded their broadband because it was not...
	8.25 These results are likely to reflect the fact that voucher schemes have become increasingly focused on rural and non-commercial areas over time meaning they have targeted the households and businesses that need it most.  We have also found that ho...
	8.26 So far the evaluation has not been able to test whether this is also true for the additionality of economic effects.  The evaluation has shown that businesses that have received vouchers have grown at a far faster rate than comparable untreated b...

	Plans for final evaluation
	8.27 Although it has only been possible to provide a partial assessment of the impacts of the voucher schemes in this report, these will be assessed in full in the third and final evaluation, scheduled for 2026.  This will:
	 analyse change over a longer period.  By 2026, the analysis should be able to access data for the 2023/24 financial year, giving us three additional years of data.  This will allow more time for businesses to change their processes and activities in...
	 distinguish between the impacts of GBVS and RGC. By this stage, it will be possible to include all of the business vouchers from the later scheme, which has been far more targeted on areas that are unlikely to receive access.  This will allow us to ...
	 estimate indirect benefits.  Assuming issues with the consistency of Connected Nations data at a local level can be addressed60F , we will be able to provide more conclusive evidence of the number of premises who have gained access to high-speed bro...

	8.28 The final evaluation will also assess whether GBVS was successful in stimulating the broadband market which was a key objective of this scheme.


	Appendix A -  Technical annex for counterfactual analysis of impacts on broadband performance and availability
	Datasets used in the study
	 Coverage and performance data: Ofcom publishes the Connected Nations reports on the UK's communications infrastructure, focusing on coverage and performance of fixed broadband and mobile networks. This report uses the annual report data from Ofcom C...
	 Intervention data: BDUK also provided data - the Vouchers Data - covering the timing, supplier, value and location of the voucher support and whether it was supported under the GBVS or RGC vouchers scheme. It also identifies whether the voucher was ...
	 Commercial viability data: Secondly, BDUK's FScore Model provides an estimated relative cost to build fibre to the premise when optimally routed from a nodal point of the UK core fibre infrastructure61F . The value is an estimated build cost which i...
	 Economic statistics: The modelling seeks to characterise areas in terms of their business population. For this, the ONS Business Register and Employment Survey has been used to provide data on employment at LSOA level for England and Wales (via Nomi...
	 Other area characteristics controls: ONS population density estimates at LSOAs, the 2011 Rural Urban Classification for LSOAs, Indices of Deprivation, and the Internet User Classification (IUC) from the Consumer Data Research Centre (CDRC), which al...
	Connected Nations Report
	Fixed Coverage

	Fixed performance
	Data supplied by BDUK
	 At a local level the estimated build costs of the F20 model are inaccurate as they draw from a central estimate of cost per metre with optimism bias applied. There is a large range for this assumption in local estimates based on the type of geograph...
	 There is a lot of uncertainty in premises build costs at the £615 threshold as smaller margins of error on cost estimation will affect a greater number of premises. This is because the shape of the cost-curve is a “hockey stick”, where the incentive...
	 Within a local area, the relative costs of build are more reliable than absolute costs. However, the F20 model ignores topography which can result in some premises appearing easier to reach than in reality.
	 The model assumes that fibre backhaul exists in an area. If fibre backhaul is absent, costs will be underestimated. This is particularly relevant for the sub-30Mbps areas.
	 The model does not account for existing deployed fibre to premises. Where fibre is available, onward build costs for neighbours may be less than predicted
	 The model builds fibre to the centres of premises. For buildings with large footprints, this gives an overestimate of costs.

	Nomis – Official Labour Market Statistics
	Other control variables
	 Population density: The number of people per square kilometre in Lower Layer Super Output (LSOA) areas in England and Wales.
	 2011 Rural Urban Classification for LSOAs: The Rural Urban Classification is produced using Census data, with the 2011 Rural Urban Classification being the latest version of the classification. The next Rural Urban Classification will be produced wh...
	 Indices of Deprivation - Income and Employment Domains for England and Wales: These datasets provide a directly measured indicator of income and employment deprivation across all LSOAs in England and Wales, as at 2015-16, enabling comparable analysi...
	 The Income Deprivation Domain measures the proportion of the population experiencing deprivation relating to low income, and the Employment Deprivation Domain measures the proportion of the working-age population in an area involuntarily excluded fr...


	Numbers of vouchers and treated output areas included in the modelling
	Identifying the counterfactual areas
	Selection models
	 Model I:  includes total employment (ln), population density, high digital employment, rurality, index of multiple deprivation (income) at LSOA level, F20 LSOA/SO average and region dummies. The areas where the suppliers known to submit returns to t...
	 Model II: includes variables in Model I except supplier tags and broadband performance levels before support (but not change) at both OA and LSOA level depending on level of geography.
	 Model III: includes variables in Model I and the change in broadband performance before support at the analysis level of geography.
	 All areas: this is the largest pool and includes all the LSOAs or OAs in England and Wales that did not receive the voucher support.
	 All areas but excluding those with high levels of employment at OA level: the sample was further restricted to correct for the observation that high employment levels (the largest 1% by employment) was such a common characteristic in supported areas...
	 Same Exchange OAs: the study team was provided with a table estimating the exchange serving each UK property. Our hypothesis was that exchange areas where at least one OA had been treated (i.e., received a voucher) would have similar infrastructure ...
	 One of the control group samples excludes OAs which had very high levels of employment.  It was therefore necessary to remove those OAs which also had high levels of employment.
	 Another sample was drawn from LSOAs which are served by the same exchange areas as treated LSOAs.  It was therefore necessary to remove treated LSOAs that could not be linked to a single exchange.

	Statistical matching and the selection models

	Assessing impact
	Assessments of overall impact
	 For vouchers connected in 2019/20 and 2019/20, we show change over a one year and two-year period from the year of support.
	 For the most recent cohort, the fifth table covers the single year after support.
	Adjustments made for gigabit coverage in Virgin Media areas

	Model outputs and overall results


	Appendix B -  Technical annex for firm-level analysis
	Outline of method
	Time periods assessed
	Datasets for firm level analysis
	Identifying a counterfactual
	 Three sample pools of businesses.  Each pool represents a different population of businesses that meet certain criteria.  These are explained in more detail below.
	 Five different selection models.  Each model uses a different set of variables to match treated businesses with those in the sample pools.
	1) All businesses in the ONS business register covering all employers and VAT payers
	2) Cancelled standard voucher applicants
	3) Businesses in output areas served by the same exchange as those businesses that have received a voucher.

	Selection models
	 Preferred Control Group 1: selection modelled on categories for turnover and employment, the number of premises, and age of the company. Innovation related characteristics used are binary variables for Beauhurst tracking, status as a scale up, high ...
	 Alternative Control 2 and 3: uses the same variables as the preferred control group but introduces a variable for manufacturing and low pay. Additionally, it introduces the past turnover growth at industry level and business' employment growth.
	 Alternative Control 4 and 5: uses the same variables as the alternative controls 2 and 3 but replaces the 1-year lagged level of turnover growth of the industry with the companies' previous year of turnover growth.

	Profiling the businesses that received vouchers

	Robustness checks

	Appendix C -  Area level analysis of business impacts
	Appendix D -  Residents Survey Questionnaire
	Email
	Telephone introduction
	Good morning / afternoon. My name is [X] and I’m calling you on behalf of Building Digital UK, from a company called Winning Moves. We understand that you upgraded your broadband in [insert month/ year] – and you approved a voucher subsidy to help wit...
	Before we start, there are a few things I need to make you aware of:

	Online Survey Introduction
	Thank you for accessing this brief survey. The survey explores your decision to upgrade your broadband connection, the voucher process, as well as any effects on your household.
	By continuing with the survey you are agreeing to your responses being shared with Building Digital UK (BDUK), part of the Department for Digital, Culture, Media & Sport (DCMS) in an attributable format. Data may be linked to other surveys or datasets...
	For technical issues with the survey, please contact us by email on ___. If you need to change an answer to a question, use the previous button located at the bottom of each page, rather than your browser’s back button.
	Thank you for your time.

	About you
	1) What is your age?
	 Under 18
	 18 to 24
	 25 to 39
	 40 to 64
	 65+
	 Prefer not to say
	2) What is your current employment status?

	 Employed full time(+35 hours a week)
	 Employed part time (less than 35 hours a week)
	 Self-employed
	 Unemployed
	 Retired
	 Full time student
	 Inactive for another reason
	 Prefer not to say

	About your household
	3) How many people are in your household? [capture verbatim]
	4) We would like to understand the upgrade experience for different types of household. Please tell us which of the following best describes your household?
	 One person household
	 A couple with no children
	 A couple with at least one child
	 Lone parent with at least one child
	 Two or more unrelated adults
	 Multi-family household
	 Other – (please specify):
	5) Within your household, how many children are there in full-time education?

	 None
	 1
	 2
	 3
	 4
	 5 or more – how many?
	6) What is your current annual household income?

	 Less than £10,000
	 £10,001 to £20,000
	 £20,001 to £30,000
	 £30,001 to £40,000
	 £40,001 to £50,000
	 £50,001 to £60,000
	 £60,001 to £70,000
	 £70,001 to £80,000
	 £80,001 or more
	 Prefer not to say
	7) Which of the following best describes the tenure of your home?

	 Owned outright
	 Owned with a mortgage
	 Private rented
	 Social rented
	 Other
	 Prefer not to say
	8) Thinking about the adults in your household, do any of them currently work in the following occupations. Please select all that apply.

	 Managers, directors and senior officials
	 Professional occupations
	 Associate professional and technical occupations
	 Administrative and secretarial occupations
	 Skilled trades occupations
	 Caring, leisure and other service occupations
	 Sales and customer service occupations
	 Process, plant and machine operatives
	 Elementary occupations (including sales and services elementary occupations, agricultural, fishery and related labourers in mining, construction, manufacturing and transport)
	 Other (please specify)
	9) Now thinking about going online when you are at home – this address – how often would you say you personally do this nowadays when connected to your home internet connection only? Please exclude internet access from mobiles/smartphones if you are a...

	 More than once a day
	 Once a day
	 2-3 times per week
	 About once a week
	 About once a fortnight
	 About once a month
	 About once every 2-3 months
	 About once every six months
	 Less often
	 Never
	 Don’t know

	Decision to apply for voucher/upgrade connection
	10) How did you first hear about the voucher scheme?
	 Through a broadband supplier
	 Through a local authority
	 Through my landlord
	 Through an online search
	 Other (please specify)
	11)  Did you actively seek the voucher or were you contacted by another organisation (e.g. a broadband supplier, local authority or landlord) and asked if you would like to take part in the voucher scheme?
	 I / we actively sought the voucher
	 We were contacted by another organisation
	 Other (please specify)
	12) What were the main reasons why you applied for or accepted and approved the voucher? (tick all that apply)?
	 To access a reliable, uncontested line
	 To access faster download / browsing speeds
	 To access faster upload speeds
	 To access dedicated customer service and technical support
	 I was persuaded by the provider that contacted me
	 No specific motivation, but given the incentives the benefits appeared worthwhile
	 Other (please specify)
	13) What were your wider goals and motivations for seeking an upgraded internet connection? Tick all that apply
	 For personal/ household use e.g. accessing / streaming entertainment, keeping in touch with friends and family, accessing health and other public services
	 For education use
	 For working from home / running a business
	 Other (please specify)
	 No specific goals or motivations
	14) Why had you not upgraded your broadband connection previously?
	 It was too expensive
	 It wasn’t available where we are located
	 We wouldn’t have known what to do with it
	 We weren’t aware of the benefits at the time
	 We were happy with the connection we had at the time
	 Other (please specify)
	15) What would you have done about your broadband connection if the voucher had not been available? Please select the most appropriate statement from the list below
	 We would have bought the same connection anyway, at the same time
	 We would have bought the same connection, but at a later date
	 We would have bought a connection at the same time, but one with lower performance (eg, a lower speed/a consumer grade connection, contested line)
	 We would have bought a lower performance connection at a later date
	 We would have moved to new house to get the connection speeds we require
	 We would have considered a connection, but decided not to proceed
	 We would not even have considered an upgrade to our connection

	The application process
	16) Who led the application process on your behalf?
	 I / we did
	 A broadband provider
	 My landlord
	 Other (please specify)
	17) Please rate each of the following:
	18) If you wish to make any comments about the application process please do so here. [capture verbatim]


	Your connection now
	19) How would you rate your satisfaction with your broadband service before the upgrade?
	20) If you wish to make any comments about what broadband connection was like before the upgrade, please do so here: [Capture verbatim]
	21) How would you rate your satisfaction with your broadband service after the upgrade?
	22) If you wish to make any comments about what broadband connection is like after the upgrade, please do so here: [[Capture verbatim]

	How you are using the internet
	23) Are you now doing any of the following for the first time, more often, more easily or more effectively?
	Personal / household uses
	24) Please tell us If there are any other services from those listed above, that you have used for the first time, more often, more easily or more effectively? (Capture verbatim)
	25) [If answered yes (i.e. ., ‘for the first time’, ‘more often’, ‘more easily’, ‘more effectively’)] to  Q23] And of those that you have used for the first time, more often, more easily or more effectively, how important was your upgraded connection ...
	Personal / household uses
	26) Did you receive any help, training or support to use or make the most of your enhanced connectivity?
	a. Yes
	b. No
	27) (If 26a) Who provided the support?

	 Friend or relative
	 Internet Service Provider
	 Consultant
	 Training provider
	 Other (please specify)

	Impact of the broadband connection on your household
	29)  (If 28a or c) On a scale of 1-10 where 1 is not at all and 10 is completely, how satisfied were you with your life before your broadband upgrade?
	30) (If 28a or c) On a scale of 1-10 where 1 is not at all and 10 is completely, how satisfied are you with your life now, after your broadband upgrade?
	31) We would like to understand whether upgraded broadband connections have affected how lonely residents feel. Has the upgraded broadband connection affected how lonely you feel?
	32) (If 31a) Before the upgrade to your connection, how often did you feel lonely?
	33) (If 31a) And now, after the upgrade to your connection, how often do you feel lonely?
	34) (this will only bring up the options that the respondent selected in Q21) Please tell us, have any of the following internet uses had a positive impact on your life satisfaction?
	35) Have you/ your household seen any of the following benefits as a result of your improved connection?
	36) If there are any other benefits from your upgraded connection for your quality of life please describe them here. [capture verbatim]
	37) As a direct result of your upgraded connection, have you reduced the amount of travel that you do?
	a. Yes
	b. No
	38) (If 37a) Based on a typical week, please provide a rough estimate of:
	a. How many fewer miles you travel each week compared to if you had not got the upgraded connection
	b. How much time you save each week from reduced travel (in hours)
	c. How much money you save in transport costs each week (£)
	39) (If 35a) What would have been your main mode of transport for undertaking these journeys? (if you use two modes of transport, please select the one that you use for the longer distance)
	40) (If Q35 Got a new job / improved career prospects) You said that you have found a new job or increased your salary as a result of your upgraded connection.  What has been the increase in your annual income compared to your previous job or employme...
	41) (If Q35 started a business) You said that your upgraded connection has allowed you to start a business.  What has been the change in your annual income compared to before you started the business? (provide answer in £ before tax) [capture verbatim]
	42) (If Q35 Gained new skills or a qualification) Please provide details of the skills you have gained. If you have gained a qualification please confirm the specific qualification here.  [capture verbatim]
	43) Have you experienced any of the following disbenefits, related to your use of the upgraded connection?  If you answer yes to any of the following please state whether it was a major or minor disbenefit.
	44) If there are any other disbenefits from your upgraded connection for your quality of life please describe them here. [capture verbatim]


	Covid pandemic
	45) Would you say that your new/upgraded broadband connection contributed to your household’s ability to adapt during the pandemic?
	46) (If q45 ‘major positive effect’/ ‘minor positive effect’), what were the main ways in which the broadband connection helped you to adapt (tick all that apply):
	47) (If 'q45 major negative effect'/ 'minor negative effect'.) Please provide brief details below [Capture verbatim]
	Close
	Thank you for your time, your feedback is much appreciated
	Redirect respondent to: https://www.gov.uk/guidance/building-digital-uk


	Appendix E -  Base sizes for residents survey

